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Aoknon 1(i)

To mhdvo extédeong yia To TpOPANpa oxediaouov (gripper-domain.txt, gripper-problem1.txt):

BN C\Windows\system32\cmd.exe i ||

C:\Users\Nikdiag\Desktop\EapLvé 2012\Texvnti Nompoolvn 2\AokfioeLgh\epyaoia2_TN2\2012-homework2-ai2-u2\2012-homework2-ai2>blackbox -o gripper-g3
-f gripper-probleml.txt

blackbox version 42

command line: blackbox -o gripper-demain.txt -f gripper-probleml.txt

Begin soluer specification
-maxint [¢] -maxsec 10.000000 graphplan
-maxint 0 -maxsec 0.0000006 chaff
End soluer specification
Loading domain file: gripper-domain.txt
Loading fact file: gripper-probleml.txt
Problem name: gripperi
Facts loaded.
time: 1, 10 facts and 12 exclusive pairs.
time: 2, 16 facts and 57 exclusive pairs.
Goals reachable at 2 steps but mutually exclusive.
time: 3, 16 facts and 51 exclusive pairs.
Goals reachable at 3 steps but mutually exclusive.
time: 4, 16 facts and 45 exclusive pairs.
Goals first reachable in 4 steps.
165 nodes created.
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goals at time 5:
on_b_a on_c_b

Invoking soluver graphplan
Result is Sat
Iteration was 17
Performing plan justification:
0 actions were pruned in .80 seconds

Begin plan

1 (pick-up b)

2 (stack b a)

3 (pick-up c)

4 (stack ¢ b) -
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EM C:\Windows\system32\cmd.exe =l ||

Goals reachable at 2 steps but mutually exclusive.
time: 3, 16 facts and 51 exclusive pairs.

Goals reachable at 3 steps but mutually exclusive.
time: 4, 16 facts and 45 exclusive pairs.

Goals first reachable in 4 steps.

165 nodes created.

HHEHRHEHEHHEHE R B AU R B R B H S HHE B R B R AR R R B R
goals at time 5:
on_b_a on_c_b

Invoking solver graphplan
Result is Sat
Iteration was 17
Performing plan justification:
0 actions were pruned in 0.80 seconds

Begin plan

1 (pick-up b)
2 (stack b a)
3 (pick-up c)
4 (stack ¢ b)

4 total actions in plan

0 entries in hash table,

3 total set-creation steps (entries + hits + plan length - 1)
4 actions tried

HEBHEHEHEHHE R B HH R B R B H SR HE B R R HE R R B R
Total elapsed time: 0.11 seconds
Time in milliseconds: 107
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[ C\Windows\system32\cmd.exe

C:\Users\Nikénag\Desktop\EapLvé 2012\Texvnti Nonpoolvn 2\Aokfosighepyaola2_TN2\2012-homework2-ai2-u2\2012-homework2-ai2>blackbox -o gripper-
-f problems\gripper-problemz. txt

blackbox version 42

command line: blackbox -o gripper-domain.txt -f problems\gripper-problem2.txt

Begin soluer specification
-maxint Q -maxsec 10.000000 graphplan
-maxint 0 -maxsec 9.000000 chaff
End soluer specification
Loading domain file: gripper-domain.txt
Loading fact file: problems\gripper-problem2.txt
Problem name: gripperi
Facts loaded.
i 1, 7 facts and 6 exclusive pairs.
2, 8 facts and 6 exclusive pairs.
3, 10 facts and 16 exclusive pairs.
12 facts and 24 exclusive pairs.
5, 13 facts and 29 exclusive pairs.
16 facts and 53 exclusive pairs.
Goals first reachable in 6 steps.
173 nodes created.

HEEHEHEHEHHE BB HH R B B H R HE B R HE R R B R
goals at time T:
on_b_a on_c_b

Invoking soluer graphplan
Result is Sat
Iteration was 26
Performing plan justification:
0 actions were pruned in 0.90 seconds

Begin plan
1 (unstack a b)
2 (put-down a)
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time: B, 16 facts and 53 exclusive pairs.
Goals first reachable in 6 steps.
173 nodes created.

HEEEEHEHEHHE R B HH R B R B H SR HE B R HE R R B R
goals at time T
on_b_a on_c_b

Invoking soluer graphplan
Result is Sat
Iteration was 26
Performing plan justification:
0 actions were pruned in 0.80 seconds

egin plan
(unstack a b)
(put-down a)
(unstack b ¢)
(stack b a)
(pick-up ¢)
(stack ¢ b)

6 total actions in plan

0 entries in hash table,

5 total set-creation steps (entries + hits + plan length - 1)
6 actions tried

HERHEHEHEHHE R B HH R B R B H SR HE B R HE R R B R
Total elapsed time: 0.09 seconds
Time in milliseconds: 91
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C:\Users\Nikénag\Desktop\EapLvé 2012\Texvnty Nonpoolvn 2\AokfosLg\epyaola2_TN2\2012-homework2-ai2-u2\2012-homework2-ai2>

Aocknon 1(ii)

To apyeio gripper-problem3.txt to omoio meprypdopel éva mpdPAnue oyxedacpod Tov eumTAEKeL 6
KOPOLG UE TNV TTEPTYPAPT] TOV OIVETOL GTNV EIKOVO TNG EKQMOVIONG EvOL:

(define (problem gripperl)

(:domain gripper)

(:objects abcdef)

(:init
(on-table a)
(on-table b)
(on d e)

(on ¢ f)

(on e a)

(on f b)
(clear c)
(clear d)

(grip-empty))



(:goal (and (on b c) (on e f) (on a b) (on d e)))

To mhGvo extédeot ua oyedioopov (gripper-domain.txt, gripper-problem3.txt) sivau:

\Windows\system32\cmd.exe:
.

S -
C:\Users\Nukéfag\Desktop\EapLvé 2012\Texvnti Nonpoalvn 2\Rokfoeig\epyaola2_TN2\2012-homework2-ai2-u2\2012-homework2-ai2>blackbox -o problemsjs
omain.txt -f gripper-problem3.txt
blackbox version 42
command line: blackbox -o problems\gripper-domain.txt -f gripper-problem3.txt

Begin solver specification
-maxint o] -maxsec 10.00000080 graphplan
-maxint 0 -maxsec 0.000000 chaff
End soluer specification
Loading domain file: problems\gripper-domain.txt
Loading fact file: gripper-problem3.txt
Problem name: gripperi
loaded.
1, 13 facts and 16 exclusive pairs.
2, 17 facts and 36 exclusive pairs.
3, 21 facts and 69 exclusive pairs.
4, 29 facts and 170 exclusive pairs.
S, 33 facts and 207 exclusive pairs.
6, 47 facts and 527 exclusive pairs.
T, 49 facts and 457 exclusive pairs.
reachable at 7 steps but mutually exclusive.
: 8, 49 facts and 321 exclusive pairs.
reachable at 8 steps but mutually exclusive.
: 9, 49 facts and 290 exclusive pairs.
first reachable in 9 steps.
959 nodes created.

goals at time 10:
on_b_c on_e_f on_a_b on_d_e

Invoking soluer graphplan
Result is Unsat
Iteration was 8

Can‘t solve in 9 steps
time: 10, 49 facts and 288 exclusive pairs.

™ C:\Windows\system32

time: 10, 49 facts and 288 exclusive pairs.
170 new nodes added.

H
goals at time 11:
on_b_c on_e_f on_a_b on_d_e

Inuvoking soluer graphplan
Result is Unsat
Iteration was 43

Can't solve in 10 steps
time: 11, 49 facts and 288 exclusive pairs.
170 new nodes added.

H
goals at time 12:
on_b_c on_e_f on_a_b on_d_e

Invoking soluer graphplan
Result is Unsat
Iteration was 129

Can‘t solve in 11 steps
time: 12, 49 facts and 288 exclusive pairs.
170 new nodes added.

H
goals at time 13:
on_b_c on_e_f on_a_b on_d_e




Windows\system32'

Inuvoking soluer graphplan
Result is Unsat
Iteration was 450

Can't solve in 12 steps
time: 13, 49 facts and 288 exclusive pairs.
170 new nodes added.

H
goals at time 14%:
on_b_c on_e_f on_a_b on_d_e

Invoking soluer graphplan
Result is Unsat
Iteration was 1000

Can’t solue in 13 steps
time: 14, 49 facts and 288 exclusive pairs.
170 new nodes added.

H
goals at time 15:
on_b_c on_e_f on_a_b on_d_e

Inuvoking soluer graphplan
Result is Sat
Iteration was 1136
Performing plan justification:
0 actions were pruned in 0.00 seconds

Inuvoking soluer graphplan
Result is Sat
Iteration was 1136
Performing plan justification:
0 actions were pruned in 0.00 seconds

Begin plan
(unstack ¢ )
(put-down ¢)
(unstack f b)
(put-down )
(unstack d e)
(put-down d)
(unstack e a)
(stack e )
(pick-up d)

10 (stack d e)

11 (pick-up b)

12 (stack b

13 (pick-up

14 (stack a

End plan

14 total actions in plan

216 entries in hash table, 230 hash hits, aug set size 7

459 total set-creation steps (entries + hits + plan length - 1)
383 actions tried

H
Total elapsed time: 0.30 seconds
Time in milliseconds: 298

C:\Users\Nikénag\Desktop\EapLvdé 2012\Texvnt Nonpoolwvn 2\RokfiosLg\epyaoia2_TN2\2012-homework2-ai2-v2\2012-homework2-ai2>




Aoknon 2(i)

Onwg avaypaeetar kot otV ekedvnon to kotnyopnuo dfs( OpenStates, VisitedStates, Solution)
7oL VIAPYEL PO To Tapdv oto apyeio planner.pl amidg maipver to Tpdto (evyog T Alotag
OpenStates kot eAEyyxel av 1 KOTAOTOOT TOV TEPLYPAPETAL omtd TO 0e0TEPO GTOLXEl0 TOL {EVYOLS
Kavomotel T0 610%0. Onmg €0KOAo UTOPOVUE VO TOPOUTNPNCOVUE Yio. TO TPOPAnua gripper-
problem0.txt | kotdoToon 6TOYOL EMTLYYAVETAL 10N OO TNV APYIKT KOTAGTACT -TOTo0ETNoN- TOV
KOPov. Xvvendc oto apyeio planner.pl wcavoroteitot to katnyopnua satisfies_goal(CurrentState), -
ypouun 108- emotpépovtac true pe omotélecpa 1 ektédeon tov katnyopriuatog dfs(OpenStates,
VisitedStates, Solution) va mpoywpdet kot vo, pun otapotdel ot ypouur 108 ko étol 610 TEAOG VO
EKTLTTAOVETOL 1] AVGM TToL €ivan true.

Ao v GAAN mhevpd, ywoo to mPOPAnuoe. gripper-probleml.ixt n katdotacn otdXOL OgV
emuyybvetar omd MV apylk] Katdotoon, OmAadr Oev  IKOVOTOlEITOL TO  KOTyOpmUa
satisfies_goal(CurrentState), to omoio emotpéper false, pe amotéheoua 1 ektédeon 1oL
katnyopnpatoc dfs(OpenStates, VisitedStates, Solution) vo otapotder ot ypauur 108. Tote Oa
ekteleotel To emopevo ot ospd dfs(OpenStates, VisitedStates, Solution) to onoio Oa eléyEet eav M
CurrentState avrjkel ot Mota pe tig VisitedStates péow tov kotnyopriuoatog member(CurrentState,
VisitedStates), . Tote o katydpnua avtd Oa emotpéyet false kot étotl Ba exteleotel To enduevo
om oepd dfs(OpenStates, VisitedStates, Solution). Avtd 1o katnyopnua Oa exteleotel cwotd
Tonovovtag o tedela L0, kor Oa kKoAéoer Eové  avAOPOUIKA TOV  €0VTO  TOL €
dfs(RestOfOpenStates, [CurrentState | VisitedStates], Solution), aAldlovtag dnradn to dedTEPO
OpPIoUO. TOL KOTNYOPNUOTOS. ZEKIVAOVIOG TAAL GO TNV OPYN OTIS EKTLTAMGELS TAPUTNPOVUE OTL
mAéoV M apykn Kotdotoorn ovikel otig VisitedStates kai 0t1 dev vmdpyovv dAlec drobéoieg
OpenStates. 'Etot otn ypouun 100 oty evioln [FirstPair |_] = OpenStates, emotpépeton false
agoy dev vmbpyovv AGAlo OpenStates. 'Emeita ektedeiton yioo dehtepn @opd 1O EMOUEVO
dfs(OpenStates, VisitedStates, Solution) to omoio emewdn odev vmdpyovv GAia OpenStates Oa
emotpéyel kot avuto false. Télog, ptavovtag oto teElevtaio ot oepd kotnydpnuo dfs(OpenStates,
VisitedStates, Solution) 6o emotpéyet kot avtd false mwdAl yio tov 610 Adyo pe amotéhecpo M
avalntnon search(Solution), va ohokAnpwbei avemituyde kKot va teppatiost to epdTnuo e false.

Yvvoyilovtog, 0 AOYog Yo Tov omoio 1 nuteAng vAomoinom tov planner advvartei vo Bpet Avon ot
devtepn mepintwon eivar Ot dgv yivetar kdmowo avalnmon yw €0peon véwv OpenStates mov
Umopovv va ‘mopoyfBovv’ Enerta amd TV EQAPUOYN KATOWG VEASG EVEPYELNG. ZVVETMOC, N Mot TV
OpenStates dev emekteivetal, kol oTnV TEPITTOON TOL O0gv TEPLAAUPAvEL O TNV KATACTOON
o1dYov T0TE Giyovpa Ba odnynoel oe amotvyio. AvTO YTl KATOW GTIYUN Ol KOTAGTAGELS TOV
nepthopfdvovior otn Adota tov OpenStates Ba €xovv OAdeg eEepevvnBel TovAdyioTov pio. opd
xopig va Bpebel og avtéc N kaTdoTacn GTOYOL.

Aocknon 2(ii)

To xatydépnua dfs/3 tpomomomOnke KotdAinio ®oTe Vo LAOTOLEL pio, ovadpOUIKY €KSOYN TNG
avalftnong mov mpayuatomoteitol pe to loop g DepthFirstPlanner mov pag 660nke oty mpmdTy
epyacio Tov padnuotog.

O Kkddwkog Tov vVAoTolEL avTn TNV avadpoun etvan o e€Ng:

9676%6%767676%6%67676696 767676696 %6 %6.6606 676666 46767666 4666666767666 1676766766 6.76.76.76.6 6766666767666 6676766667666
%% dfs(+OpenStates, +VisitedStates, -Solution)

%% dfs/3 should implement a recursive depth-first search for solving

%% the parsed planning problem using progression.



%% At the moment it only checks if the first pair in the 1list of open
%% states, that is OpenStates, satisfies the goal.
%%
%% YOU NEED TO ADD CODE HERE!
%62676262626 6766 76.7676667676626 966 %76 7676666766766 5676 %6 6767676666606 96966 6767666166 1606 6 5666 76.76.76.6.7666 1626 96 6. % 76766
% Check if the first state in the list of open states satisfies the goal.
dfs(OpenStates, VisitedStates, Solution):-
% Print useful debug information
print('*Debug Information* A call to dfs/3 has just been performed\n'),
print('OpenStates:' ),print(OpenStates), nl,
print('VisitedStates:' ),print(VisitedStates), nl,
% Get the first pair from the list OpenStates
[FirstPair | ] = OpenStates,
% Get the first element of the pair as the current list of actions
% and the second element as the current state
[CurrentListOfActions,CurrentState] = FirstPair,
% Print some more debug information
print('CurrentListOfActions:' ),print(CurrentListOfActions), nl,
print('CurrentState:' ),print(CurrentState), nl,
% Check if the current state satisfies the goal
satisfies_goal(CurrentState),
% If we get up to here then the goal has been satisfied,

% therefore we are done

* )

Solution = CurrentListOfActions.

% Then check if the first state in the list of open states is already visited.
dfs(OpenStates, VisitedStates, Solution):-

% Get the first pair from the list OpenStates

[FirstPair | RestOfOpenStates] = OpenStates,

% Get the first element of the pair as the current list of actions

% and the second element as the current state



[_CurrentListOfActions,CurrentState] = FirstPair,
% Debug information -- uncomment to print useful information
% print('*Debug* check state if it is already visited:\n'),
% print(CurrentState), nl,

% Check if the state description is already in the 1list of visited
states

member(CurrentState, VisitedStates),

nl, nl,nl,print('CurrentState EXISTS in VisitedStates...Try next
Action' ), nl,nl,nl,

% If we get up to here, then it's a state we've seen before.

% No need to expand this node using the next rule, so no more
bactracking!

L
% Debug information -- uncomment to print useful information
% print('*Debug* state is already visited:\n'),
% print(CurrentState), nl,

% Continue search using the remaining list of open states.

dfs(RestOfOpenStates, VisitedStates, Solution).

% Finally, expand the first state in the list of open states and recurse.
dfs(OpenStates, VisitedStates, Solution):-
% Get the first pair from the list OpenStates

[FirstPair | RestOfOpenStates] = OpenStates,

3R

nl,print('FirstPair= ' ),print(FirstPair),

% nl,print('RestOfOpenStates= ' ),print(RestOfOpenStates),

% Get the first element of the pair as the current list of actions

% and the second element as the current state

[CurrentListOfActions,CurrentState] = FirstPair,
% Debug information -- uncomment to print useful information
% print('*Debug* expand state:\n'), print(CurrentState), nl,
% Debug information -- uncomment to print useful information
% print('*Debug* open states:\n'), print(OpenStates), nl,

% Update the global variables that hold statistics about the search;



% this should be called whenever a pair from OpenStates is processed
% to produce the successor states that will be inserted in OpenStates.
stat_node,

% Print a dot for every node expanded.

Nl,print( ..ottt it i e '), nl, flush_output,

% Expand the current state by inserting the successor states in the
% front of the list of open states, and recurse

9626262626066 76.76.%66767676606 %6 %667 76.76.76676676 9696

% *** ADD YOUR CODE HERE *** %

% *** REPLACE NEXT LINE *** %

9626262626067 7676766667666 %6 %6766 6.76.76676676 9696

% Generates all the possible successor states from CurrentState.
Action is

% an applicable ground action to State, and NextState is the
% successor state when the effects of Action are applied to State.

findall([[NewAction | CurrentListOfActions], NextState],
progress(CurrentState, NewAction, NextState), NewOpenStates),

nl,nl,print('ListOfNewOpenStates = ' ),print(NewOpenStates), nl,
nl,nl,print('ListOfRestOpenStates = ' ),print(RestOfOpenStates), nl,
% Append new openstates with old openstates
append(NewOpenStates, RestOfOpenStates, OpenStates2),
nl,nl,print('OpenStates = ' ),print(OpenStates), nl,
dfs(OpenStates2, [CurrentState | VisitedStates], Solution).

Ta amotedéopata mov mapdyovior amd ™V ektédeon tov planner yioa to apofinua (gripper-domain.txt,
gripper-problem1.txt) sivau:

(Tlopozifeviar uovo ta amoteléouaro, e TEAEVTOIOS OVAOPOUIKNG KANONS TOV KaTHyopRiuotos... Av {nnbei
UTOPD VO, COUTEEPIAGSw Kot Ta bTOAOLTO, 0AMIGS uTopeite va. To, Jeite Kaa v extedéaete Tov planner)

*Debug Information* A call to dfs/3 has just been performed

OpenStates:[[[stack(c,b),pick-up(c),stack(b,a),pick-up(b)],[grip-empty,clear(c),on-
table(a),on(b,a),on(c,b)]].[[unstack(b,a),stack(b,a),pick-up(b)],[clear(a),clear(c),holding(b),on-table(a),on-
table(c)]].[[stack(b,c),pick-up(b)],[grip-empty,clear(a),clear(b),on-table(a),on-table(c),on(b,c)]].[[pick-
up(c)],[clear(a),clear(b),holding(c),on-table(a),on-table(b)]]]

VisitedStates:[[clear(b),holding(c),on-table(a),on(b,a)],[grip-empty,clear(b),clear(c),on-table(a),on-
table(c),on(b,a)],[clear(a),clear(c),holding(b),on-table(a),on-table(c)],[grip-empty,clear(b),on-
table(c),on(a,c),on(b,a)],[clear(a),holding(b),on-table(c),on(a,c)],[grip-empty,clear(a),clear(b),on-table(b),on-
table(c),on(a,c)],[grip-empty,clear(c),on-table(b),on(a,b),on(c,a)],[clear(a),holding(c),on-
table(b),on(a,b)],[grip-empty,clear(a),clear(c),on-table(b),on-



table(c),on(a,b)],[clear(b),clear(c),holding(a),on-table(b),on-table(c)],[grip-
empty,clear(a),clear(b),clear(c),on-table(a),on-table(b),on-table(c)]]

CurrentListOfActions:[stack(c,b),pick-up(c),stack(b,a),pick-up(b)]

CurrentState:[grip-empty,clear(c),on-table(a),on(b,a),on(c,b)]

Solution found!

Domain name:  gripper

Problem name: gripperl

Time: 0.078 sec

Search length: 11 nodes

Solution length: 4 actions

Solution: (stack c b) (pick-up c) (stack b a) (pick-up b)

true.

Avtiototya, to amoteAéopata mov mapdyovtor amd v ektéleon tov planner yw to mpoPinuoe (gripper-
domain.txt, gripper-problem2.txt) sivau:

(Ilopozifeviar povo to amoteléouaro e teAevtaiog ovadpouIkne kAnens tov katnyopiuatog... Av (nnbei
UTOP@ VO, COUTEPIAGP® KOl TO. DTOAOLTTA, AAADS UTOPEITE Va. Ta. O€lte Kal GV ekteléaete Tov planner)

*Debug Information* A call to dfs/3 has just been performed

OpenStates:[[[stack(c,b),pick-up(c),stack(b,a),unstack(b,c),put-down(a),unstack(a,b)],[grip-
empty,clear(c),on-table(a),on(b,a),on(c,b)]],[[unstack(b,a),stack(b,a),unstack(b,c),put-
down(a),unstack(a,b)],[clear(a),clear(c),holding(b),on-table(a),on-table(c)]],[[stack(b,c),unstack(b,c),put-
down(a),unstack(a,b)],[grip-empty,clear(a),clear(b),on-table(a),on-
table(c),on(b,c)]],[[stack(a,b),unstack(a,b)],[grip-empty,clear(a),on-table(c),on(a,b),on(b,c)1]]

VisitedStates:[[clear(b),holding(c),on-table(a),on(b,a)],[grip-empty,clear(b),clear(c),on-table(a),on-
table(c),on(b,a)],[grip-empty,clear(a),on-table(b),on(a,c),on(c,b)],[clear(c),holding(a),on-
table(b),on(c,b)],[grip-empty,clear(a),clear(c),on-table(a),on-table(b),on(c,b)],[grip-empty,clear(b),on-
table(a),on(b,c),on(c,a)],[clear(c),holding(b),on-table(a),on(c,a)],[grip-empty,clear(b),clear(c),on-table(a),on-
table(b),on(c,a)],[clear(a),clear(b),holding(c),on-table(a),on-table(b)],[grip-empty,clear(b),on-
table(c),on(a,c),on(b,a)],[clear(a),holding(b),on-table(c),on(a,c)],[grip-empty,clear(a),clear(b),on-table(b),on-
table(c),on(a,c)],[grip-empty,clear(c),on-table(b),on(a,b),on(c,a)],[clear(a),holding(c),on-
table(b),on(a,b)],[grip-empty,clear(a),clear(c),on-table(b),on-
table(c),on(a,b)],[clear(b),clear(c),holding(a),on-table(b),on-table(c)],[grip-
empty,clear(a),clear(b),clear(c),on-table(a),on-table(b),on-table(c)],[clear(a),clear(c),holding(b),on-
table(a),on-table(c)],[grip-empty,clear(a),clear(b),on-table(a),on-table(c),on(b,c)],[clear(b),holding(a),on-
table(c),on(b,c)],[grip-empty,clear(a),on-table(c),on(a,b),on(b,c)]]

CurrentListOfActions:[stack(c,b),pick-up(c),stack(b,a),unstack(b,c),put-down(a),unstack(a,b)]

CurrentState:[grip-empty,clear(c),on-table(a),on(b,a),on(c,b)]



Solution found!

Domain name:  gripper

Problem name: gripperl

Time: 0.23 4 sec

Search length: 21 nodes

Solution length: 6 actions

Solution: (stack c b) (pick-up c) (stack b a) (unstack b ¢) (put-down a) (unstack a b)

true.

**Teélog, alilel va onueiwbel 0t1 01 KIVAOEIS UEGW TWV OTOLMWV PTAVODUE OTO OTOYO EUPAVICOVTOL OTTO THV
televtaio mpog v apyikh. Avto dev emnpealel o amoteéleoua uiag kor N Aecikoypopixy talivounon twv
KoTaoTaoewY Yivetal e fdon uovo to State wg string drwe yopaxtnpiotika avopépetar koi oty 2" doknon e
1" epyaoiag. Evkola Oo. umopodooue va emexteivous v Aiotoa ListOfActions palovrac v keavoibpyio
evépyera (NeWACtion) kdbe popd. ato télog e CurrentListOfActions kot oyt oty apyi g, maipvovrag étot
mv avtiotpopn ceipa oto Solution.

Aoknon 3(i)

Ta amoteléopata mOV TOPAyovTaL od TV €KTéEAEST] Tov planner ywo to mpdPAnuo (sokoban-domain.txt,
sokoban-problem1.txt) sivou:

(llopozifeviar puovo ta amoteléouaro e TEAELTAIOS OVAOPOUIKIG KAONS TOV KatnyopHuatog... Av {ntnbei
UTOPD VO, COUTEEPIAGS® Kot Ta bTTOAOLTO, 0AMIMGS uTopeite va. To, Jeite Kaa v extedéaete Tov planner)

*Debug Information* A call to dfs/3 has just been performed

OpensStates:[[[push(c3-1,c3-2,¢3-3,up,box1),move(c2-1,c3-1,right),move(cl-1,c2-1,right)],[empty(cl-
1),empty(c1-2),empty(c1-3),empty(c2-1),empty(c3-1),robot-at(c3-2),0bject-at(box1,c3-3),adjacent(c1l-1,c1-
2,up),adjacent(c1-1,c2-1,right),adjacent(c1-2,c1-1,down),adjacent(c1-2,c1-3,up),adjacent(c1-2,c2-
2,right),adjacent(c1-3,c1-2,down),adjacent(c1-3,c2-3,right),adjacent(c2-1,c1-1,left),adjacent(c2-1,c2-
2,up),adjacent(c2-1,c3-1,right),adjacent(c2-2,c1-2,left),adjacent(c2-2,c2-1,down),adjacent(c2-2,c2-
3,up),adjacent(c2-2,c3-2,right),adjacent(c2-3,c1-3,left),adjacent(c2-3,c2-2,up),adjacent(c2-3,c3-
3,right),adjacent(c3-1,c2-1,left),adjacent(c3-1,c3-2,up),adjacent(c3-2,c2-2,left),adjacent(c3-2,c3-
1,down),adjacent(c3-2,c3-3,up),adjacent(c3-3,c2-3,left),adjacent(c3-3,c3-2,down)]]]

VisitedStates:[[empty(c1-1),empty(c1-2),empty(cl-3),empty(c2-1),empty(c3-3),robot-at(c3-1),0bject-
at(box1,c3-2),adjacent(c1-1,c1-2,up),adjacent(cl-1,c2-1,right),adjacent(cl-2,c1-1,down),adjacent(c1-2,c1-
3,up),adjacent(c1-2,c2-2,right),adjacent(c1-3,c1-2,down),adjacent(c1-3,c2-3,right),adjacent(c2-1,c1-
1,left),adjacent(c2-1,c2-2,up),adjacent(c2-1,c3-1,right),adjacent(c2-2,c1-2,left),adjacent(c2-2,c2-
1,down),adjacent(c2-2,c2-3,up),adjacent(c2-2,c3-2,right),adjacent(c2-3,c1-3,left),adjacent(c2-3,c2-
2,up),adjacent(c2-3,c3-3,right),adjacent(c3-1,c2-1,left),adjacent(c3-1,c3-2,up),adjacent(c3-2,c2-
2,left),adjacent(c3-2,c3-1,down),adjacent(c3-2,c3-3,up),adjacent(c3-3,c2-3,left) ,adjacent(c3-3,c3-
2,down)],[empty(cl-1),empty(cl-2),empty(cl-3),empty(c3-1),empty(c3-3),robot-at(c2-1),object-at(box1,c3-
2),adjacent(cl1-1,c1-2,up),adjacent(c1-1,c2-1,right),adjacent(c1-2,c1-1,down),adjacent(cl-2,c1-
3,up),adjacent(c1-2,c2-2,right),adjacent(c1-3,c1-2,down),adjacent(c1-3,c2-3,right),adjacent(c2-1,c1-
1,left),adjacent(c2-1,c2-2,up),adjacent(c2-1,c3-1,right),adjacent(c2-2,c1-2,left),adjacent(c2-2,c2-



1,down),adjacent(c2-2,c2-3,up),adjacent(c2-2,c3-2,right),adjacent(c2-3,c1-3,left),adjacent(c2-3,c2-
2,up),adjacent(c2-3,c3-3,right),adjacent(c3-1,c2-1,left),adjacent(c3-1,c3-2,up),adjacent(c3-2,c2-
2,left),adjacent(c3-2,c3-1,down),adjacent(c3-2,c3-3,up),adjacent(c3-3,c2-3,left),adjacent(c3-3,c3-
2,down)],[empty(cl-1),empty(cl-2),empty(c2-1),empty(c3-1),empty(c3-3),robot-at(c1-3),0bject-at(box1,c3-
2),adjacent(c1-1,c1-2,up),adjacent(c1-1,c2-1,right),adjacent(c1-2,c1-1,down),adjacent(cl-2,c1-
3,up),adjacent(c1-2,c2-2,right),adjacent(c1-3,c1-2,down),adjacent(c1-3,c2-3,right),adjacent(c2-1,c1-
1,left),adjacent(c2-1,c2-2,up),adjacent(c2-1,c3-1,right),adjacent(c2-2,c1-2,left),adjacent(c2-2,c2-
1,down),adjacent(c2-2,c2-3,up),adjacent(c2-2,c3-2,right),adjacent(c2-3,c1-3,left),adjacent(c2-3,c2-
2,up),adjacent(c2-3,c3-3,right),adjacent(c3-1,c2-1,left),adjacent(c3-1,c3-2,up),adjacent(c3-2,c2-
2,left),adjacent(c3-2,c3-1,down),adjacent(c3-2,c3-3,up),adjacent(c3-3,c2-3,left),adjacent(c3-3,c3-
2,down)],[empty(cl-1),empty(cl-3),empty(c2-1),empty(c3-1),empty(c3-3),robot-at(c1-2),0bject-at(box1,c3-
2),adjacent(c1-1,c1-2,up),adjacent(c1-1,c2-1,right),adjacent(c1-2,c1-1,down),adjacent(cl-2,c1-
3,up),adjacent(c1-2,c2-2,right),adjacent(c1-3,c1-2,down),adjacent(c1-3,c2-3,right),adjacent(c2-1,c1-
1,left),adjacent(c2-1,c2-2,up),adjacent(c2-1,c3-1,right),adjacent(c2-2,c1-2,left),adjacent(c2-2,c2-
1,down),adjacent(c2-2,c2-3,up),adjacent(c2-2,c3-2,right),adjacent(c2-3,c1-3,left),adjacent(c2-3,c2-
2,up),adjacent(c2-3,c3-3,right),adjacent(c3-1,c2-1,left),adjacent(c3-1,c3-2,up),adjacent(c3-2,c2-
2,left),adjacent(c3-2,c3-1,down),adjacent(c3-2,c3-3,up),adjacent(c3-3,c2-3,left) ,adjacent(c3-3,c3-
2,down)],[empty(c1-2),empty(cl-3),empty(c2-1),empty(c3-1),empty(c3-3),robot-at(c1-1),0bject-at(box1,c3-
2),adjacent(c1-1,c1-2,up),adjacent(c1-1,c2-1,right),adjacent(c1-2,c1-1,down),adjacent(cl-2,c1-
3,up),adjacent(c1-2,c2-2,right),adjacent(c1-3,c1-2,down),adjacent(c1-3,c2-3,right),adjacent(c2-1,c1-
1,left),adjacent(c2-1,c2-2,up),adjacent(c2-1,c3-1,right),adjacent(c2-2,c1-2,left),adjacent(c2-2,c2-
1,down),adjacent(c2-2,c2-3,up),adjacent(c2-2,c3-2,right),adjacent(c2-3,c1-3,left),adjacent(c2-3,c2-
2,up),adjacent(c2-3,c3-3,right),adjacent(c3-1,c2-1,left),adjacent(c3-1,c3-2,up),adjacent(c3-2,c2-
2,left),adjacent(c3-2,c3-1,down),adjacent(c3-2,c3-3,up),adjacent(c3-3,c2-3,left),adjacent(c3-3,c3-2,down)]]

CurrentListOfActions:[push(c3-1,c3-2,c3-3,up,box1),move(c2-1,c3-1,right),move(c1-1,c2-1,right)]
CurrentState:[empty(c1-1),empty(c1-2),empty(c1-3),empty(c2-1),empty(c3-1),robot-at(c3-2),object-
at(box1,c3-3),adjacent(c1-1,c1-2,up),adjacent(cl-1,c2-1,right),adjacent(cl-2,c1-1,down),adjacent(c1-2,c1-
3,up),adjacent(c1-2,c2-2,right),adjacent(c1-3,c1-2,down),adjacent(c1-3,c2-3,right),adjacent(c2-1,c1-
1,left),adjacent(c2-1,c2-2,up),adjacent(c2-1,c3-1,right),adjacent(c2-2,c1-2,left),adjacent(c2-2,c2-
1,down),adjacent(c2-2,c2-3,up),adjacent(c2-2,c3-2,right),adjacent(c2-3,c1-3,left),adjacent(c2-3,c2-

2,up),adjacent(c2-3,c3-3,right),adjacent(c3-1,c2-1,left),adjacent(c3-1,c3-2,up),adjacent(c3-2,c2-
2,left),adjacent(c3-2,c3-1,down),adjacent(c3-2,c3-3,up),adjacent(c3-3,c2-3,left),adjacent(c3-3,c3-2,down)]

Solution found!

Domain name:  sokoban

Problem name: sokobanl

Time: 0.031 sec

Search length: 5 nodes

Solution length: 3 actions

Solution: (push ¢3-1 ¢3-2 ¢3-3 up box1) (move c2-1 ¢3-1 right) (move c1-1 c2-1 right)

true.

AvticTtoya, 10 amoteAécUOTO TOL Tapdyovtal and v ektédeon Tov planner yio to mpdPAanue (sokoban-



domain.txt, sokoban-problem2.txt) givou:

(Ilopozifeviar uovo ta telikd amoTEAEOUOTA, YIOTI UOVO TO, ATOTEAEGUATO. OO THV TEAELTAIO OVAOPOUIKN
KAnon tov xatnyopiuotog Eemepvovv g 10 oelides... Av {ntnlel umopw va coumepilafo kot ta vmoloira,
aAda¢ pmopeite va, to, deite kot £av exteAéocte Tov planner)

*Debug Information* A call to dfs/3 has just been performed

...(Ta anoteréopata and v TeEAevTaio EKTELEST] TOPOUAEITOVTOL AOY® TAPA TOAD HEYHANG £KTAGNC). . .

Solution found!

Domain name:  sokoban
Problem name: sokoban2
Time: 24.008 sec
Search length: 1274 nodes
Solution length: 107 actions

Solution: (push ¢7-1 ¢7-2 ¢7-3 up box1) (move c6-1 c7-1 right) (move ¢5-1 ¢6-1 right) (move c4-1 c5-1
right) (move c4-2 c4-1 down) (move c5-2 c4-2 left) (move ¢6-2 ¢5-2 left) (push ¢5-2 ¢6-2 c7-2 right box1)
(move c4-2 c5-2 right) (move c4-1 c4-2 up) (move c5-1 c4-1 left) (move c6-1 c5-1 left) (move c7-1 c6-1
left) (move ¢7-2 c¢7-1 down) (move c7-3 c7-2 down) (move c7-4 c7-3 down) (move c6-4 c7-4 right) (move
c5-4 c6-4 right) (move ¢5-5 ¢5-4 down) (move ¢5-6 ¢5-5 down) (move ¢5-7 ¢5-6 down) (move ¢5-8 ¢5-7
down) (move c4-8 ¢5-8 right) (move c4-7 c4-8 up) (move ¢3-7 c4-7 right) (move ¢3-8 ¢3-7 down) (move c2-
8 ¢3-8 right) (move c2-7 ¢2-8 up) (move c2-6 c2-7 up) (move c2-5 c2-6 up) (move c2-4 ¢2-5 up) (move c2-3
c2-4 up) (move c3-3 c2-3 left) (move c4-3 ¢3-3 left) (move ¢5-3 c4-3 left) (move c6-3 ¢5-3 left) (push c6-4
€6-3 c6-2 down box1) (move c5-4 c6-4 right) (move ¢5-5 ¢5-4 down) (move ¢5-6 ¢5-5 down) (move ¢5-7
c5-6 down) (move c5-8 ¢5-7 down) (move c4-8 c5-8 right) (move c4-7 c4-8 up) (move c3-7 c¢4-7 right)
(move ¢3-8 ¢3-7 down) (move c2-8 ¢3-8 right) (move c2-7 ¢2-8 up) (move c2-6 ¢2-7 up) (move c2-5 c2-6
up) (move c2-4 c2-5 up) (move c2-3 c2-4 up) (move c3-3 c2-3 left) (move c4-3 ¢3-3 left) (move ¢5-3 c4-3
left) (push c4-3 ¢5-3 ¢6-3 right box1) (move ¢3-3 c4-3 right) (move ¢2-3 ¢3-3 right) (move c2-4 ¢2-3 down)
(move c2-5 c2-4 down) (move c2-6 c2-5 down) (move c2-7 c2-6 down) (move c3-7 c2-7 left) (move c4-7
c3-7 left) (move c5-7 c4-7 left) (move ¢5-6 ¢5-7 up) (move ¢5-5 ¢5-6 up) (move ¢5-4 ¢5-5 up) (push c5-5
c5-4 ¢5-3 down box1) (push ¢5-6 ¢5-5 ¢5-4 down box1) (push ¢5-7 ¢5-6 ¢5-5 down box1) (push ¢5-8 ¢5-7
¢5-6 down box1) (move c4-8 c5-8 right) (move ¢3-8 c¢4-8 right) (move c2-8 ¢3-8 right) (move c2-7 ¢2-8 up)
(move ¢3-7 c2-7 left) (move c4-7 ¢3-7 left) (push ¢3-7 c4-7 ¢5-7 right box1) (push c2-7 ¢3-7 c4-7 right
box1) (move c2-8 c2-7 down) (move c3-8 c2-8 left) (move c4-8 ¢3-8 left) (move c4-7 c4-8 up) (move c5-7
c4-7 left) (move ¢5-6 ¢5-7 up) (move c5-5 ¢5-6 up) (move ¢5-4 ¢5-5 up) (move ¢5-3 ¢5-4 up) (move ¢5-2
¢5-3 up) (move c5-1 ¢5-2 up) (move c4-1 ¢5-1 right) (move c4-2 c4-1 down) (move c4-3 c4-2 down) (move
¢3-3 ¢4-3 right) (move c2-3 ¢3-3 right) (move c2-4 c2-3 down) (move c2-5 ¢2-4 down) (move c2-6 ¢2-5
down) (move ¢3-6 ¢2-6 left) (push ¢3-5 ¢3-6 ¢3-7 up box1) (move c2-5 ¢3-5 right) (move c2-4 c2-5 up)
(move c2-3 c2-4 up) (move ¢3-3 c2-3 left) (move c4-3 ¢3-3 left) (move ¢5-3 ¢4-3 left)

true.

Téhog, o amoteléopoto mov mapdyovtal omd tnv ektédleon tov planner yw to mpdPAnupo (sokoban-
domain.txt, sokoban-problem3.txt) eivou:

(llopozifeviar uovo toa telikd amoteléouoza, yloTi HOVO TO. ATOTEAEGUATO. OO THV TEAEVTAIO OVAOPOUIKN



KAon tov xatnyopnuotos Cemepvodv tic 10 oerides... Av {ntnbel umop va ocvurepiiafw koi ta vwoloina,
aAdid¢ umopeite va. o, deite kaa eav exteléoete Tov planner)

*Debug Information* A call to dfs/3 has just been performed

...(Ta amotedéopata amd ™V TEAELTAIN EKTEAECT] TOPUAEITOVTOL AOY® TTAPO TOAD PEYAANG EKTAGNC). ..

Solution found!

Domain name:  sokoban
Problem name: sokoban3
Time: 20.951 sec
Search length: 3069 nodes
Solution length: 108 actions

Solution: (push ¢2-3 ¢3-3 ¢4-3 right box1) (push c¢1-3 ¢2-3 ¢3-3 right box1) (move c1-2 c1-3 up) (move
c2-2 c1-2 left) (push c2-1 c2-2 c2-3 up box1) (move c1-1 c2-1 right) (move c1-2 c1-1 down) (move c1-3 c1-
2 down) (move c2-3 c1-3 left) (move ¢3-3 ¢2-3 left) (move ¢3-2 ¢3-3 up) (push c4-2 ¢3-2 c2-2 left box1)
(move c4-3 c4-2 down) (push c3-3 c4-3 ¢5-3 right box2) (push c2-3 ¢3-3 c4-3 right box2) (push c1-3 c2-3
¢3-3 right box2) (move c1-2 c1-3 up) (move c2-2 c1-2 left) (push c2-1 c2-2 ¢2-3 up box2) (move c1-1 c2-1
right) (move c1-2 c1-1 down) (move c1-3 c¢1-2 down) (move c2-3 c1-3 left) (move ¢3-3 c2-3 left) (move c4-
3 ¢3-3 left) (move c4-2 c4-3 up) (push c5-2 c4-2 ¢3-2 left box1) (move ¢5-3 ¢5-2 down) (move ¢5-4 ¢5-3
down) (move c4-4 c5-4 right) (move c4-3 c4-4 up) (push c4-4 c4-3 c4-2 down box1) (move c5-4 c4-4 left)
(move ¢5-3 ¢5-4 up) (push c6-3 ¢5-3 c4-3 left box1) (move c6-4 ¢6-3 down) (move c5-4 c6-4 right) (move
c4-4 ¢5-4 right) (move ¢4-3 c4-4 up) (move ¢3-3 c4-3 right) (move ¢3-2 ¢3-3 up) (push c4-2 ¢3-2 c2-2 left
box2) (move c4-3 c4-2 down) (push c3-3 c4-3 ¢5-3 right box1) (move c2-3 ¢3-3 right) (move c1-3 c2-3
right) (move c1-2 c1-3 up) (move c2-2 c1-2 left) (push c1-2 c2-2 ¢3-2 right box2) (move c1-3 c1-2 down)
(move ¢2-3 c1-3 left) (move ¢3-3 c2-3 left) (move ¢3-2 ¢3-3 up) (push c4-2 ¢3-2 c2-2 left box2) (push ¢5-2
c4-2 ¢3-2 left box2) (move ¢5-3 ¢5-2 down) (push c6-3 ¢5-3 c4-3 left box1) (move c6-4 ¢6-3 down) (move
€5-4 ¢6-4 right) (move c4-4 ¢5-4 right) (move c4-3 c4-4 up) (push ¢3-3 c4-3 ¢5-3 right box1) (push ¢2-3 c3-
3 c4-3 right box1) (push c1-3 ¢2-3 ¢3-3 right box1) (move c1-2 ¢1-3 up) (move c2-2 c1-2 left) (move ¢3-2
c2-2 left) (move ¢3-3 ¢3-2 down) (push c4-3 ¢3-3 ¢2-3 left box1) (push c4-4 c4-3 c4-2 down box2) (move
c5-4 c4-4 left) (move ¢5-3 ¢5-4 up) (move c5-2 ¢5-3 up) (move c4-2 ¢5-2 right) (move ¢3-2 c4-2 right)
(move c2-2 ¢3-2 right) (move c2-1 ¢2-2 up) (move c1-1 c2-1 right) (move c1-2 c1-1 down) (move c1-3 c1-2
down) (move c2-3 c1-3 left) (push c1-3 c2-3 ¢3-3 right box1) (move c1-2 c1-3 up) (move c2-2 ¢1-2 left)
(push c2-1 ¢2-2 ¢2-3 up box1) (move c1-1 c2-1 right) (move c¢1-2 ¢1-1 down) (move c1-3 c1-2 down) (move
c2-3 c1-3 left) (move c3-3 ¢2-3 left) (move ¢3-2 ¢3-3 up) (push c4-2 c¢3-2 c2-2 left box1) (push ¢5-2 c4-2 c3-
2 left box1) (move c5-3 ¢5-2 down) (push c6-3 ¢5-3 c4-3 left box2) (move ¢6-4 ¢6-3 down) (move c5-4 c6-4
right) (move c4-4 c¢5-4 right) (move c4-3 c4-4 up) (push c3-3 c4-3 ¢5-3 right box2) (push ¢2-3 ¢3-3 c4-3
right box2) (push c1-3 ¢2-3 ¢3-3 right box2) (move c1-2 ¢1-3 up) (move c2-2 c1-2 left) (move ¢3-2 c2-2 left)
(move c3-3 ¢3-2 down) (push c4-3 ¢3-3 ¢2-3 left box2) (push c4-4 c4-3 c4-2 down box1)

true.

**Télog, alilel va onusiwbel 0t1 01 KIVIIOEIS UECH TWV OTOLWV PTAVODUE OTO OTOXO EUPAVICOVIOL GTO THV
televtaio mpog v apyikh. Avto dev emnpedlsl o amotédeoua uiag kol N Aecikoypowixy talivounon twv
KOTOOTAoEWY YIveTau e fdon uovo to State wg string onwe yopaxtnpiotika avopépetar kor oty 2" doxnon e
1" epyaoiag. Evkolo Oo umopovooue vo emexteivoue v Aioto. ListOfActions faloviag v keivoipyia
evépyero, (NeWACtion) xkdbe popd ato téAog Ty CurrentListOfActions kou 6yt otnv apyn g, maipvoviog étol
mv avtiotpopn ceipa oto Solution.



Aocknon 3(ii)

To koatnydpnuoe astar/3 tpononodnke katdAinio dote va VAOTOLEL piot ovadpopKy K60y NG
avalftmong mov mpaypotomoteiton pe to loop g AStarPlanner mov pog (nmonke vo
viomomoovpe oty 3" doknon tng 1™ gpyaciag tov padHuaToc.

O K®OIKOG OV VAOTTOLEL QLT TNV avedpOUn Etvar 0 eENG:
%62626262626 %6766 76.7676667676626 966 %76 7676666766766 5676 %6 767676666606 9696 6767666166 1606 6 56 6. 6. 76767667666 1626 %6 6. % 76766

%% astar(+OpenStates, +VisitedStates, -Solution)

%% astar/3 should implement a recursive depth-first search using an
%% heurestic function for solving the parsed planning problem using
progression.

%% At the moment it only checks if the first pair in the 1list of open
%% states, that is OpenStates, satisfies the goal.
%%
%% YOU NEED TO ADD CODE HERE!
7676767676 767676 9676769676696 767676967676 167676696766 67666 7676696766 67666767676 76.76.6 96766 6761676 767676 96766 676,166 767676 96766 96766
% Check if the first state in the list of open states satisfies the goal.
astar(OpenStates, VisitedStates, Solution):-

% Print useful debug information

print('*Debug Information* A call to astar/3 has Jjust  Dbeen
performed\n'),

% print('OpenStates:' ),print(OpenStates), nl,

% print('VisitedStates:' ),print(VisitedStates), nl,
% Get the first pair from the list OpenStates
[FirstPair | ] = OpenStates,

% print('FirstPair:"' ),print(FirstPair), nl,
% Get the first element of the pair as the current list of actions
% and the second element as the current state
[Evaluation,CurrentListOfActions,CurrentState] = FirstPair,

% Print some more debug information

N

print('Evaluation:' ),print(Evaluation), nl,

N

print('CurrentListOfActions:' ),print(CurrentListOfActions), nl,

R

print('CurrentState:' ),print(CurrentState), nl,

% Check if the current state satisfies the goal



satisfies goal(CurrentState),
% If we get up to here then the goal has been satisfied,

% therefore we are done

* )

Solution = CurrentListOfActions.

% Then check if the first state in the list of open states is already visited.
astar(OpenStates, VisitedStates, Solution):-
% Get the first pair from the list OpenStates
[FirstPair | RestOfOpenStates] = OpenStates,
% Get the first element of the pair as the current list of actions
% and the second element as the current state
[Evaluation, CurrentListOfActions,CurrentState] = FirstPair,
% Debug information -- uncomment to print useful information
% print('*Debug* check state if it is already visited:\n'),
% print(CurrentState), nl,

% Check if the state description is already in the 1list of visited
states

member(CurrentState, VisitedStates),

nl, nl,nl,print('CurrentState EXISTS in VisitedStates...Try next
Action' ), nl,nl,nl,

% If we get up to here, then it's a state we've seen before.

% No need to expand this node using the next rule, so no more
bactracking!

L
% Debug information -- uncomment to print useful information
% print('*Debug* state is already visited:\n'),
% print(CurrentState), nl,

% Continue search using the remaining list of open states.

astar(RestOfOpenStates, VisitedStates, Solution).

% Finally, expand the first state in the list of open states and recurse.

astar(OpenStates, VisitedStates, Solution):-



% Get the first pair from the list OpenStates
[FirstPair | RestOfOpenStates] = OpenStates,
nl,print('FirstPair= ' ),print(FirstPair),
nl,print('RestOfOpenStates= ' ),print(RestOfOpenStates),
% Get the first element of the pair as the current list of actions
% and the second element as the current state
[Evaluation,CurrentListOfActions,CurrentState] = FirstPair,
% Debug information -- uncomment to print useful information
% print('*Debug* expand state:\n'), print(CurrentState), nl,
% Debug information -- uncomment to print useful information
% print('*Debug* open states:\n'), print(OpenStates), nl,
% Update the global variables that hold statistics about the search;
% this should be called whenever a pair from OpenStates is processed
% to produce the successor states that will be inserted in OpenStates.
stat_node,
% Print a dot for every node expanded.
Nl,print(' ..ottt i i e '), nl, flush_output,
% Expand the current state by inserting the successor states in the

% front of the list of open states, and recurse

%62676%676676 767676767696 76.76.7676 676767666 676761696 %676
% *** ADD YOUR CODE HERE *** %
% *** REPLACE NEXT LINE *** %

6767676767666 766767676696 761696 76,1676 76766676166 766

% Generates all the possible successor states from CurrentState.
Action is

% an applicable ground action to State, and NextState is the

% successor state when the effects of Action are applied to State.

findall([[NewAction | CurrentListOfActions], NextState],

progress(CurrentState, NewAction, NextState), NewOpenStates noEval),

% NewOpenStates noEval is a list currying all NewOpenStates but without

being evaluated

% we want for every NewOpenState to find the Evaluation and make a new

list of NewOpenStates where in the front there is the Evaluation



TempOpenStates = [],

% 1iteration predicate recursively evaluates all NewOpenStates_noEval
resulting in the new evaluated NewOpenStates by using the helping 1list
TempOpenStates

iteration(NewOpenStates noEval, TempOpenStates, NewOpenStates),
% nl,print('NewOpenStates = ' ),print(NewOpenStates), nl,
% Append new OpenStates2 with old NewOpenStates
append(NewOpenStates, RestOfOpenStates, OpenStates2),
% nl,print('OpenStates2 = ' ),print(OpenStates2), nl,
% Sorting all of the OpenStates2 resulting in OpenStates3
sort(OpenStates2,0penStates3),
% nl,print('SORTED OpenStates3 = ' ),print(OpenStates3), nl,

astar(OpenStates3, [CurrentState | VisitedStates], Solution).

76%676767676.676 767676676676 761676 967676676166 76,1676 161676 96 76166 761676 761676 76 76,166 76,1676 161676 2616 1626161676 161676 16 76166 16,1676 76,1676 16766

%% iteration(+NewOpenStates _noEval, +TempOpenStates, -NewOpenStates)

%% iteration/3 should implement a recursive evaluation to all

%% NewOpenStates_noEval(01d) by using the temporary list
TempOpenStates(Temp)

%% for saving the current phases of the NewOpenList(New). When

%% NewOpenStates_noEval(0ld) becomes an empty list then the second iteration

%% predicate is executed, assigning the TempOpenStates(Temp) to the
%% NewOpenStates(New) so that to be returned!
7676762606066 7676 7676%6767676767676 96767676 76.76.6.7666606 667676 76.76.76.6.6.1676 606 966776 76.76.6.61676 160626 67676 76.76.76.6.16.66 1626 %6 56 . 76166

iteration(01ld, Temp, New):-

[FirstNewOpenState | RestNewOpenStates] = 01d,

NewOpenStates = Temp,

N

nl,nl,print('--- FirstNewOpenState ),print(FirstNewOpenState), nl,

R

nl,nl,print('--- RestNewOpenStates ),print(RestNewOpenStates), nl,

[NewListOfActions, NextState] = FirstNewOpenState,

length(NewlListOfActions,ListEvaluation), % ListEvaluation is
the length of NewListOfActions

% nl,nl,print('--- ListEvaluation = ' ),print(ListEvaluation), nl,



h(NextState,HeuresticEvaluation), %
HeuresticEvaluation is the heurestic cost of NewState

% nl,nl,print('--- HeuresticEvaluation = ' ),print(HeuresticEvaluation),
nl,
% NewEvaluation = g(NewListOfActions) + h(NewState,Goal) =

length(NewListOfActions,ListEvaluation) + h(NextState,HeuresticEvaluation)
NewEvaluation is ListEvaluation + HeuresticEvaluation,
% nl,nl,print('--- NewEvaluation = ' ),print(NewEvaluation), nl,

NewOpenState = [NewEvaluation,NewListOfActions,NextState], % new
OpenState created

Temp2 = [NewOpenState | NewOpenStates],

iteration(RestNewOpenStates, Temp2, New).

iteration(01ld, Temp, New):-

New = Temp.

Ta amoteléopata mOV TOPAyovTal od TV €KTéAEST Tov planner ywo to mpdPAnuo (sokoban-domain.txt,
sokoban-problem1.txt) givau:

(Ilopozifeviar uovo ta amoteléouoro, e TEAEVTAIAS OVAOPOUIKIG KAONS TOL KatnyopHuatog... Av (ntnbsi
UTOP@ VO, COUTEPIAGP® KOl TO. DTOAOLTTA, AAADS UTOPEITE Va. Ta. O€lte Kal GV ekteléaete Tov planner)

*Debug Information* A call to dfs/3 has just been performed

OpenStates:[[3,[push(c3-1,¢c3-2,c3-3,up,box1),move(c2-1,c3-1,right),move(cl-1,c2-1,right)],[empty(cl-
1),empty(c1-2),empty(c1-3),empty(c2-1),empty(c3-1),robot-at(c3-2),0bject-at(box1,c3-3),adjacent(c1l-1,c1-
2,up),adjacent(c1-1,c2-1,right),adjacent(c1-2,c1-1,down),adjacent(c1-2,c1-3,up),adjacent(c1-2,c2-
2,right),adjacent(c1-3,c1-2,down),adjacent(c1-3,c2-3,right),adjacent(c2-1,c1-1,left),adjacent(c2-1,c2-
2,up),adjacent(c2-1,c3-1,right),adjacent(c2-2,c1-2,left),adjacent(c2-2,c2-1,down),adjacent(c2-2,c2-
3,up),adjacent(c2-2,c3-2,right),adjacent(c2-3,c1-3,left),adjacent(c2-3,c2-2,up),adjacent(c2-3,c3-
3,right),adjacent(c3-1,c2-1,left),adjacent(c3-1,c3-2,up),adjacent(c3-2,c2-2,left),adjacent(c3-2,c3-
1,down),adjacent(c3-2,c3-3,up),adjacent(c3-3,c2-3,left),adjacent(c3-3,c3-2,down)]],[4,[move(cl-3,c1-
2,down),move(c1-2,c1-3,up),move(cl-1,c1-2,up)],[empty(cl-1),empty(cl-3),empty(c2-1),empty(c3-
1),empty(c3-3),robot-at(c1-2),object-at(box1,c3-2),adjacent(c1-1,c1-2,up),adjacent(c1-1,c2-
1,right),adjacent(c1-2,c1-1,down),adjacent(c1-2,c1-3,up),adjacent(cl1-2,c2-2 right),adjacent(c1-3,c1-
2,down),adjacent(c1-3,c2-3,right),adjacent(c2-1,c1-1,left),adjacent(c2-1,c2-2,up),adjacent(c2-1,c3-
1,right),adjacent(c2-2,c1-2,left),adjacent(c2-2,c2-1,down),adjacent(c2-2,c2-3,up),adjacent(c2-2,c3-
2,right),adjacent(c2-3,c1-3,left),adjacent(c2-3,c2-2,up),adjacent(c2-3,c3-3,right),adjacent(c3-1,c2-
1,left),adjacent(c3-1,c3-2,up),adjacent(c3-2,c2-2,left),adjacent(c3-2,c3-1,down),adjacent(c3-2,c3-
3,up),adjacent(c3-3,c2-3,left),adjacent(c3-3,c3-2,down)]],[4,[move(c3-1,c2-1,left),move(c2-1,c3-
1,right),move(cl-1,c2-1,right)],[empty(cl-1),empty(cl-2),empty(cl-3),empty(c3-1),empty(c3-3),robot-at(c2-
1),object-at(box1,c3-2),adjacent(cl-1,c1-2,up),adjacent(c1-1,c2-1,right),adjacent(c1-2,c1-
1,down),adjacent(c1-2,c1-3,up),adjacent(cl-2,c2-2, right),adjacent(c1-3,c1-2,down),adjacent(c1-3,c2-
3,right),adjacent(c2-1,c1-1,left),adjacent(c2-1,c2-2,up),adjacent(c2-1,c3-1,right),adjacent(c2-2,c1-
2,left),adjacent(c2-2,c2-1,down),adjacent(c2-2,c2-3,up),adjacent(c2-2,c3-2,right),adjacent(c2-3,c1-
3,left),adjacent(c2-3,c2-2,up),adjacent(c2-3,c3-3,right),adjacent(c3-1,c2-1,left),adjacent(c3-1,c3-



2,up),adjacent(c3-2,c2-2,left),adjacent(c3-2,c3-1,down),adjacent(c3-2,c3-3,up),adjacent(c3-3,c2-
3,left),adjacent(c3-3,c3-2,down)]]]

VisitedStates:[[empty(c1-1),empty(c1-2),empty(cl-3),empty(c2-1),empty(c3-3),robot-at(c3-1),0bject-
at(box1,c3-2),adjacent(c1-1,c1-2,up),adjacent(cl-1,c2-1,right),adjacent(cl-2,c1-1,down),adjacent(c1-2,c1-
3,up),adjacent(c1-2,c2-2,right),adjacent(c1-3,c1-2,down),adjacent(c1-3,c2-3,right),adjacent(c2-1,c1-
1,left),adjacent(c2-1,c2-2,up),adjacent(c2-1,c3-1,right),adjacent(c2-2,c1-2,left),adjacent(c2-2,c2-
1,down),adjacent(c2-2,c2-3,up),adjacent(c2-2,c3-2,right),adjacent(c2-3,c1-3,left),adjacent(c2-3,c2-
2,up),adjacent(c2-3,c3-3,right),adjacent(c3-1,c2-1,left),adjacent(c3-1,c3-2,up),adjacent(c3-2,c2-
2,left),adjacent(c3-2,c3-1,down),adjacent(c3-2,c3-3,up),adjacent(c3-3,c2-3,left) adjacent(c3-3,c3-
2,down)],[empty(cl-1),empty(cl-2),empty(c2-1),empty(c3-1),empty(c3-3),robot-at(c1-3),0bject-at(box1,c3-
2),adjacent(c1-1,c1-2,up),adjacent(c1-1,c2-1,right),adjacent(c1-2,c1-1,down),adjacent(cl-2,c1-
3,up),adjacent(c1-2,c2-2,right),adjacent(c1-3,c1-2,down),adjacent(c1-3,c2-3,right),adjacent(c2-1,c1-
1,left),adjacent(c2-1,c2-2,up),adjacent(c2-1,c3-1,right),adjacent(c2-2,c1-2,left),adjacent(c2-2,c2-
1,down),adjacent(c2-2,c2-3,up),adjacent(c2-2,c3-2,right),adjacent(c2-3,c1-3,left),adjacent(c2-3,c2-
2,up),adjacent(c2-3,c3-3,right),adjacent(c3-1,c2-1,left),adjacent(c3-1,c3-2,up),adjacent(c3-2,c2-
2,left),adjacent(c3-2,c3-1,down),adjacent(c3-2,c3-3,up),adjacent(c3-3,c2-3,left),adjacent(c3-3,c3-
2,down)],[empty(cl-1),empty(cl-2),empty(cl-3),empty(c3-1),empty(c3-3),robot-at(c2-1),0bject-at(box1,c3-
2),adjacent(c1-1,c1-2,up),adjacent(c1-1,c2-1,right),adjacent(c1-2,c1-1,down),adjacent(cl-2,c1-
3,up),adjacent(c1-2,c2-2,right),adjacent(c1-3,c1-2,down),adjacent(c1-3,c2-3,right),adjacent(c2-1,c1-
1,left),adjacent(c2-1,c2-2,up),adjacent(c2-1,c3-1,right),adjacent(c2-2,c1-2,left),adjacent(c2-2,c2-
1,down),adjacent(c2-2,c2-3,up),adjacent(c2-2,c3-2,right),adjacent(c2-3,c1-3,left),adjacent(c2-3,c2-
2,up),adjacent(c2-3,c3-3,right),adjacent(c3-1,c2-1,left),adjacent(c3-1,c3-2,up),adjacent(c3-2,c2-
2,left),adjacent(c3-2,c3-1,down),adjacent(c3-2,c3-3,up),adjacent(c3-3,c2-3,left),adjacent(c3-3,c3-
2,down)],[empty(cl-1),empty(cl-3),empty(c2-1),empty(c3-1),empty(c3-3),robot-at(c1-2),0bject-at(box1,c3-
2),adjacent(c1-1,c1-2,up),adjacent(c1-1,c2-1,right),adjacent(c1-2,c1-1,down),adjacent(cl-2,c1-
3,up),adjacent(c1-2,c2-2,right),adjacent(c1-3,c1-2,down),adjacent(c1-3,c2-3,right),adjacent(c2-1,c1-
1,left),adjacent(c2-1,c2-2,up),adjacent(c2-1,c3-1,right),adjacent(c2-2,c1-2,left),adjacent(c2-2,c2-
1,down),adjacent(c2-2,c2-3,up),adjacent(c2-2,c3-2,right),adjacent(c2-3,c1-3,left),adjacent(c2-3,c2-
2,up),adjacent(c2-3,c3-3,right),adjacent(c3-1,c2-1,left),adjacent(c3-1,c3-2,up),adjacent(c3-2,c2-
2,left),adjacent(c3-2,c3-1,down),adjacent(c3-2,c3-3,up),adjacent(c3-3,c2-3,left),adjacent(c3-3,c3-
2,down)],[empty(c1-2),empty(cl-3),empty(c2-1),empty(c3-1),empty(c3-3),robot-at(c1-1),0bject-at(box1,c3-
2),adjacent(cl1-1,c1-2,up),adjacent(c1-1,c2-1,right),adjacent(c1-2,c1-1,down),adjacent(cl-2,c1-
3,up),adjacent(c1-2,c2-2,right),adjacent(c1-3,c1-2,down),adjacent(c1-3,c2-3,right),adjacent(c2-1,c1-
1,left),adjacent(c2-1,c2-2,up),adjacent(c2-1,c3-1,right),adjacent(c2-2,c1-2,left),adjacent(c2-2,c2-
1,down),adjacent(c2-2,c2-3,up),adjacent(c2-2,c3-2,right),adjacent(c2-3,c1-3,left),adjacent(c2-3,c2-
2,up),adjacent(c2-3,c3-3,right),adjacent(c3-1,c2-1,left),adjacent(c3-1,c3-2,up),adjacent(c3-2,c2-
2,left),adjacent(c3-2,c3-1,down),adjacent(c3-2,c3-3,up),adjacent(c3-3,c2-3,left),adjacent(c3-3,c3-2,down)]]

CurrentListOfActions:[push(c3-1,c3-2,c3-3,up,box1),move(c2-1,c3-1,right),move(cl-1,c2-1,right)]

CurrentState:[empty(c1-1),empty(c1-2),empty(c1-3),empty(c2-1),empty(c3-1),robot-at(c3-2),object-
at(box1,c3-3),adjacent(c1-1,c1-2,up),adjacent(cl-1,c2-1,right),adjacent(cl-2,c1-1,down),adjacent(c1-2,c1-
3,up),adjacent(c1-2,c2-2,right),adjacent(c1-3,c1-2,down),adjacent(c1-3,c2-3,right),adjacent(c2-1,c1-
1,left),adjacent(c2-1,c2-2,up),adjacent(c2-1,c3-1,right),adjacent(c2-2,c1-2,left),adjacent(c2-2,c2-
1,down),adjacent(c2-2,c2-3,up),adjacent(c2-2,c3-2,right),adjacent(c2-3,c1-3,left),adjacent(c2-3,c2-
2,up),adjacent(c2-3,c3-3,right),adjacent(c3-1,c2-1,left),adjacent(c3-1,c3-2,up),adjacent(c3-2,c2-
2,left),adjacent(c3-2,c3-1,down),adjacent(c3-2,c3-3,up),adjacent(c3-3,c2-3,left),adjacent(c3-3,c3-2,down)]

Solution found!

Domain name: sokoban

Problem name: sokobanl



Time: 0.063 sec

Search length: 5 nodes

Solution length: 3 actions

Solution: (push ¢3-1 ¢3-2 ¢3-3 up box1) (move c2-1 ¢3-1 right) (move c1-1 c2-1 right)

true

AvticToya, 10 amoteAéouata TOL Tapdyovtar and v ektédeon tov planner yio to mpdPAnue (sokoban-
domain.txt, sokoban-problem2.txt) eivou:

(llopozifeviar uovo ta telikd OmOTEAEOUOTA, YIOTI UOVO TO, ATOTEAEGUATO OO THV TEAELTAIO OVAOPOUIKN
KAfon tov xatnyopiuotog Eemepvodv g 10 gelides... Av {nnbei umopw va cvumepiAafo kai ta vroloina,
0Aa¢ pmopeite va, to, deite kot eav exteAéocte Tov planner)

*Debug Information* A call to dfs/3 has just been performed

...(Ta amoteléopato amd ™V TEAELTAIN EKTEAEGT] TOPUAEITOVTOL AOY® TTAPA TOAD PEYAANG EKTAGNC). ..

Solution found!

Domain name:  sokoban
Problem name: sokoban2
Time: 19.687 sec
Search length: 983 nodes
Solution length: 25 actions

Solution: (push ¢5-3 ¢6-3 ¢7-3 right box1) (push c4-3 ¢5-3 ¢6-3 right box1) (move c4-2 c4-3 up) (move
€5-2 c4-2 left) (move c6-2 ¢5-2 left) (move ¢6-3 ¢6-2 down) (move c6-4 ¢6-3 down) (move c5-4 ¢6-4 right)
(push ¢5-5 ¢5-4 ¢5-3 down box1) (push ¢5-6 ¢5-5 ¢5-4 down box1) (push ¢5-7 ¢5-6 ¢5-5 down box1) (push
€5-8 ¢5-7 ¢5-6 down box1) (move c4-8 ¢5-8 right) (move c4-7 c4-8 up) (push ¢3-7 c4-7 ¢5-7 right box1)
(push c2-7 ¢3-7 c4-7 right box1) (move ¢c2-6 c2-7 up) (move ¢3-6 c2-6 left) (push ¢3-5 ¢3-6 ¢3-7 up box1)
(move c2-5 ¢3-5 right) (move c2-4 ¢2-5 up) (move c2-3 ¢2-4 up) (move ¢3-3 c2-3 left) (move c4-3 ¢3-3 left)
(move ¢5-3 c4-3 left)

true .

Téhog, 1o amoteléopoto mov mapdyovial omd Tty ektéleon tov planner yw to wpdPAnuo (sokoban-
domain.txt, sokoban-problem3.txt) eivou:

(llopatiOevror puovo to telikd omoTeAéToTa, YIOTI HOVO TO. OTOTEAEGUOTO. OTTO THV TEAEVTAIO, OVOOPOUIKH
KAfon tov xarnyopiuetog Eemepvoov tig 10 oelides... Av {ntnlel umopw va coumepiAdfo kot ta vmoloira,
0Adi¢ pmopeite v, to, deite kot eav ekteAéoete Tov planner)

*Debug Information* A call to dfs/3 has just been performed



...(Ta arotehéopata amd TV TEAEVTOI0 EKTEAECT] TOPOAEITOVTOL AOY® TP TOAD LEYAANG EKTAGNC). . .

Solution found!

Domain name:  sokoban
Problem name: sokoban3
Time: 8.518 sec
Search length: 1358 nodes
Solution length: 30 actions

Solution: (push ¢2-3 ¢3-3 c4-3 right box1) (push c1-3 c2-3 ¢3-3 right box1) (move c1-2 c1-3 up) (move
c2-2 c1-2 left) (push c2-1 c2-2 c2-3 up box1) (move c1-1 c2-1 right) (move c1-2 c1-1 down) (move c1-3 c1-
2 down) (move c2-3 c1-3 left) (move ¢3-3 c2-3 left) (move c4-3 ¢3-3 left) (push ¢3-3 c4-3 ¢5-3 right box2)
(move ¢3-2 ¢3-3 up) (push c4-2 c3-2 c2-2 left box1) (push c5-2 c4-2 ¢3-2 left box1) (move ¢5-3 ¢5-2 down)
(push c6-3 c5-3 c4-3 left box2) (move c6-4 ¢6-3 down) (move c5-4 c6-4 right) (move c4-4 ¢5-4 right) (move
c4-3 c4-4 up) (push ¢3-3 c¢4-3 ¢5-3 right box2) (push c2-3 ¢3-3 ¢4-3 right box2) (push c1-3 ¢2-3 ¢3-3 right
box2) (move c1-2 c1-3 up) (move c2-2 c1-2 left) (move c3-2 c2-2 left) (move ¢3-3 ¢3-2 down) (push c4-3
€3-3 c2-3 left box2) (push c4-4 c4-3 c4-2 down box1)

True

**Télog, alilel va onusiwbel 0TI 01 KIVIOEIS UECH TWV OTOLWV YTAVODUE OTO OTOXO EUPAVICOVIOL GTO THV
televtaio mpog v apyikh. Avto dev emnpedlel o amotéleoua uiag kor N Aecikoypopixn talivounon twv
KOTOOTAoEWY YIveTau e fdon uovo to State wg string onwe yopaxtnpiotika avopépetar kor oty 2" doxnon g
1" epyaciac. Evkola Oo. umopodooue va emexteivoue v Aiota ListOfActions palovrac v kevoipyia
evépyero, (NeWACtion) xdbe popd aro téAog the CurrentListOfActions kou 6yt otnv apyn g, maipvoviog étol
™mv avtiotpoen oeipa oro Solution.

Aocxknon 3(iii)

sokoban-probleml sokoban-problem2 sokoban-problem3

Time Search | Solution Time Search | Solution | Time Search | Solution
(sec) Length | Length (sec) Length | Length (sec) Length | Length

(nodes) | (actions) (nodes) | (actions) (nodes) | (actions)
3(i).
dfs/3 0.031 5 3 24.008 1274 107 20.951 3069 108
3(ii).

astar/3 | 0.063 5 3 19.687 983 25 8.518 1358 30




Hopatnpiocseic:

1) Search Length: e xaBévo omd to TpoPAfHOTe TOPOTHPOVUE OTL TO UAKOG TG AGTAG TV KOTOOTAGEDY

2)

3)

mov eEepevvnOnkay gival 1010 1 KPOTEPO Y10 TNV TEPITTMON OV 1 ovalnTNnon £Yve pe Tov ahyopiBpuo
AStarPlanner oe avtibeon pe tov DepthFirstPlanner. Avtd ovpPaiver yuati n dfs avalnmon eivau
mOavo va "umepdevetar” Kot v avalntd tn Ao avApeso og YIMASEG LOVOTATIO KATAGTAGE®V Kol Apa.
va. apyel TOAD PEYPIC OTOV Vo TEGEL GTO GMOTO POVOTATL, TO OTOI0 LE TN GEPE TOL €EAPTATOL OO TIC
Aemtopépeleg g vAomoinong mov kabopilovy TG TomoBeTovVTAL 01 SLA0YES KATUCTAGELS GTNV OPYN
¢ OpenStates, 6mov €00:

avapeso o€ 600 AekTikd pe Tov 1610 apBpd oproudtmv kabopiletar amd v prolog va mponysiton

aVTO TOL TPONYETOL AEEIKOYPAPIKG oV GLYKpIvovpE To dvo AekTikd cav strings. I1.y., to Clear(C)

nponyeitar tov OnTable(A), kot to On(A,B) mponyeitar tov On(A,C) kan

avapeco e dV0 AEKTIKA UE SLOQOPETIKO aplBUd oploudTt®v vo Tponyeital avtd pe o, Ayotepa

opicpoto. Ily., to GripEmpty mov dgv éxer xavéva Opiopo mponyeitoan tov Clear(C) to omoio

nponyeitar Tov On(A,B).
Amd Vv GAAN TAevpd 1 astar avalnnon emedn kdvel a&oAdynomn kdbe opd 6e OLEG TIG KOTAGTAGELS
Ko Tig Ta&tvopet avdAoyo pe pio EVPETIKN GLVAPTNON (TOL GTN GLYKEKPIUEVT TEpinTmon eEapTdTon amd
TO PUNKOG TNG MOTOG TV EVEPYELDY KOl TNV IKAVOTOINGT] LEPOVS TOV TEALKOD GTOYOV). Xvvemmg 1 astar
emléyel €Evmva v emdpevn katdotaorn mov Ba efgpevvioel mote va TANGLALEL 6T0 OTOYO oF K(OE
EMONEVO Pripa Kot pdAIoTo e TIG AyoTepeg duvatég Kivioels. 'ETol mpopovdc, 6€ OAEC TIG TEPITTAOCELS 1|
astar 6o Ppel v koAOTEPN ADOTN KOl OTIC TEPIOGOTEPES TEPITTOOELS O Ppel T Adon yayvovtag
Mydtepoug kOpPove, ev avtiféoet pe v dfs. Extdog kot edv 1 televtaio Toyel kot Ppet Avon ota mpmTo.
povordtio Tov o Tl va avalnTnoet.
Solution Length: Kot 6€ 0vt6 10 ot0t10TIKO 6T01)€l0 Mapatnpovue 6tL i AStarPlanner givon kaAvtepn
and v DepthFirstPlanner. Avtd opeiletar 6to Aoyo 6t 1 dfs kdver ta&vounon puoévo ota Kavovpyto
OpenStates ta omoia ot cvvéyew amid to Paler umpootd amd ta maidtepo OpenStates mov eiyav
Bpebel amd maAdTepeg evépyetec. Asttovpyel akpidg dnAadr Ommg wpémel va opiletar 1 avalntnon
npodTa o€ Pabog(dfs), Tpdta yhyver eviehdg Eva povomdtt Kot émerta av dgv Ppel Abon o€ owtd TOTE
ouvveyiler v avalnnon o€ kamolo dAho povordtt. Avtifeta, n astar 6mwg einape Ady® tov TpdTOL TOV
Aerrovpyel n prolog kot tov omoio meprypdyoue mapamdvm, Kavel pio apyikn tagvouncn oto
OpenStates pe tov 1610 Tpdmo mov Kavel ko M dfs, aAld émerto Eavokdvel TaEwvounon ce OAEg Tig
KoTooTdoelg (maAég Kor Kowvovpylec) pe Pdon pie ocvvaptnon afloddynong m omoio  OT®G
Tpoavapépape EQPTATOL GO TO UNKOC TNG AMOTOC TOV EVEPYEIMV KOl TNV IKAVOTOINGCT UEPOLS TOV
TEAMKOD 0TOY0L. 'ETol mhvto, SlaAéyel Tnv o chHVTOUN Kol GUVALE KOVTIIVI Kivon 6T0 6T0Y0. X& aVTo
opeileton Ko 0TL Yo mapadetypa oto sokoban-problem3 n astar Bpiokel Avon o€ Mydtepeg and to 1/3
Kwnoelg and avtég mov Ppiokel Avon 1 dfs. TTo aveivtikd, avtd copPaiver yioti ) dfs akolovbnoe pia
TOAD UEYOAN Stadpoun HEo® VO N TEPIGGOTEPMV AGOOC LovomaTidV amd To omoio TeEMKE katéAnée 610
TEAEVTOIO LOVOTATL TOV aKOAOVONGE va fpel ADoT 0ALL HECH TOADV KIVAGE®Y. ATtO TNV GAAT TAELPA
n astar a&loAdynoe cwotd TV Kabe Kivion g Kot akoAovdnce Giyovpa KATO0 SPOPETIKO KoL TOAD
710 GOUVTOLO LOVOTTATL 1o Vo, Bpet AvoT).
Time: Zto 600 dvokordTEPO TPOPAROTO 1) astar enedn dnwg eimoue 6TIG TPONYOVUEVES TAPATPHOELG
axolobOnoe cwotodTEPA LOVOTTATIO KOl Gpo e&epevvnoe AMyoTepovs KOUPOVS Yo Vo, PTAGEL GTO GTOYO
ékave Ayotepo xpdvo omd v avalnmon pe dfs. Tlapatnpovpe dpmg o1t ya to TpdPinua sokoban-
probleml 6mov &yovv e€epevvnBel akpidg ot idieg o€ aplBud KOTOOTAGELS Kot pe TOVg 600 alyopifuovg
N avalion pe dfs eivar toydtepn and v avalinon pe astar. Avtd opeileton kKvupimg yioti 6to T€A0G
oV aAyopiBuov g avalitnong astar yivetor dAAn pio ToEvopunon Kot HOAGTO G OAO TO GTOLYEL TNG
Motag OpenStates pe amotélecpo pio pukpn kabvotépnon. Téhog, uikpd pépoc e KobvoTtépnong
OQeileTOl KOU OTIG EMTAEOV EVTOMEC 7OV €KTEAODVIOL €vIOG TOL Katnyopnuatog iteration mov
KoTookevacaple yio va Bpiokel o alyopiBpog to evaluation tov kabe véov NewOpenState petd amd v
extéheon ke evépyelag.



Aoknon 4
Hapatypioceis:

1) Topotnpodue 6nmG ENYNCAUE KOL GTO TPOTYOVUEVO EPMTNLO. TNE TPONYOOUEVNG Goknon OTL Otav
tpé€ovpe to TpOPANe simplegame-probleml.txt ue tov planner mov kdvel dfs avalftnon ce oyéon
ue tov planner mov kavet astar avoalnnon Oo dovpe 6tL Ba Ppebei Abon mOAD o ypriyopo pe Tov
astar oe oyéon pe tov dfs. Ot Aoyor givan akpimdg aVTOl TOL TEPIYPAYAUE GTO TPOTNYOVUEVO
EPOTNLLAL.

2) Emniong mopotnpodue 6t ko o planner_astar mov kotookevdoape Kol to ektedéoipo blackbox pog
ditvouv axpipadg v ida. Avon otov 1610 mepimov ypdvo, omodte wdArov 1 oyediaon tov planner pog
£ywve coTA.

Yyoha:

1) XV oyedioomn v evépyelog
(:action shoot
:parameters (?locationnpc ?locplayer ?direction ?gun)

:precondition (and (npc-at ?locationnpc)

(npc-facing ?direction)

(player-at ?locplayer)

(adjacent ?locationnpc ?locplayer ?direction)

(npc-holding ?gun)

(gun ?gun))
-effect (player-down))

)

npooBécape akopo o precondition pe to kKOKKVO xpodpHo GoTe va unv TupoPolel To NPC Tov ToiyTn
amo dlaymvia Béor).

2) Télog, yio GAAN pio @opd a&ilel vo onuetmbel 4Tt 01 KIVAGELS HEGH TOV OTOIMY PTAVOVUE GTO GTOYO
eppavifovtol amd TV tehevtaio TPog TNV opyIkY. Avto dev emnpedlel T0 AmOTEAECHO LOG KOL M
AeEKoypa@iky TOEVOUNGT TOV KOTACTAoE®V Yivetar pe Pdaon povo to State wg string omog
YOPOKTNPIOTIKA avagépetal kol otn 2" doknon tng 1™ epyaciac. Evkolo 6o pmopovcous vo
emekteivape v Mota ListOfActions Balovtag tnv kawvodpyo evépyeto. (NewAction) «dbe @opd

oto téhog ¢ CurrentListOfActions kat oyt otnv apyn g, maipvovtag £Tet THV avIioTpoen oepd
oto Solution.



