Second Prolog Programming Assignment

Learning Abstract:

In this assignment I learned how to implement a state space problem solver to solve the three
disk and four disk Tower of Hanoi problem in Prolog. This involved writing state space operators
to move disks, a predicate to test the validity of disks on pegs, a predicate that translated the
moves into english, along with tester code to see what was happening in the world.

Task 3 - One Move Predicate and a Unit Test

State space operator code:

ml12( [TowerlBefore, TowerZBefore, Tower3], [Tower1After, Tower2After, Tower3]) :-
TowerlBefore = [H|T],
TowerlAfter =

TowerZ2Before = L,
Tower2After = [H|L].

Tester code:

test__ml2 :-
write('Testing: move_ml2vn'l,
TowersBefore = [[t,s,m,1,h],[],[]1],
tracel'','TowersBefore',TowersBefore],
ml12 (TowersBefore, TowersAfter),
trace('’, 'TowersAfter',TowersAfter).

Demo:

7= consult('toh.pro').
true.

7

test__mll.

Testing: move _ml2

TowersBefore® ‘Iit,s,m,L,hl,[1,I
TowersAfter' = '[[s,m,L,h], [t],[]]
truae.
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Task 4 - The Remaining Five Move Predicates and a Unit Tests

State space operators code:

m12( [TowerlBefore, TowerZ2Before, Tower3], [TowerlAfter, Tower2After, Tower3] )
TowerlBefore = [H|T],
TowerlAfter =
TowerZ2Before = L,
Tower2After = [H|L].

m13{ [TowerlBefore, Tower2, Tower3Before] , [TowerlAfter, Tower2, Tower3After])
TowerlBefore = [H|T],
TowerlAfter = T,
Tower3Before = L,
Tower3After = [H|LI.

m21{ [TowerlBefore, Tower2Before, Tower3], [TowerlAfter, Tower2After, Tower3] )
Tower2Before = [H|T],
Tower2After = T,
TowerlBefore = L,
TowerlAfter = [H|LI.

m23( [Towerl, Tower2Before, Towe r3Before], [Towerl, Tower2After, Tower3After])
TowerZBefore = [H|T],
Tower2After = T,
Tower3Before = L,
Tower3After = [H|L].

m31( [TowerlBefore, TowerZ, Tower3Before], [TowerlAfter, Tower2, Tower3After] )
Tower3Before = [H|T],
Tower3After = T,
TowerlBefore = L,
TowerlAfter = [H|L].

m32( [Towerl, Tower2Before, Tower3Before] , [Towerl, Tower2After, Tower3After])
Tower3Before = [H|T],
Tower3After = T,
TowerZ2Before = L,
TowerZAfter = [H|LI.




Tester code:

test__ml2 :-
write{'Testing: move_mlZyn'},
TowersBefore = [[t,s,m,1,h], [1,[]],
trace("', 'TowersBefore', TowersBefore),
m12(TowersBefore, TowersAfter),
trace("', 'TowersAfter', TowersAfter).

test__ml3 :-
write('Testing: move_ml3yn'},
TowersBefore = [[t,s,m,1,h],[1,[]1],
trace('', 'TowersBefore®, TowersBefore),
m13({TowersBefore, TowersAfter),
tracel"', 'TowersAfter® , TowersAfter).

test__m21 :-
write('Testing: move_mZ1yvn'},
TowersBefore = [[1,[t,s,m,1,h],[]1],
trace("', 'TowersBefore®, TowersBefore),
m21{TowersBefore, TowersAfter),
trace("', 'TowersAfter® , TowersAfter).

test__m23 :-
write('Testing: move_m23vn'},
TowersBefore = [[1,[t,s,m,1,h],[]1],
trace("', 'TowersBefore®, TowersBefore),
m23{ TowersBefore, TowersAfter),
trace("', 'TowersAfter®,TowersAfter).

test__m23 :-
write{'Testing: move_m23\n'},
TowersBefore = [[1,[t,s,m,1,h], (1],
trace("', 'TowersBefore®, TowersBefore),
m23{ TowersBefore, TowersAfter),
trace("', 'TowersAfter',TowersAfter).

test__m3l1 :-
writel'Testing: move_m3lin'),
TowersBefore = [[1,[], [t,s,m,1,h]],
trace("', 'TowersBefore®, TowersBefore),
m31{ TowersBefore, TowersAfter),
trace("', 'TowersAfter',TowersAfter).

test__m32 :-
write('Testing: move_m3Zyn'),
TowersBefore = [[1,[1,[t,s,m,1,h]],
trace("','TowersBefore®, TowersBefore),
m32{ TowersBefore, TowersAfter),
trace("', 'TowersAfter',TowersAfter).




Demo:

7- consult('toh.pro').
true.

7= test__ml2.

Testing: move_ml2

TowersBefore* = *[[t,s,m,1,h],[1,[]1]
TowersAfter® = *[[s,m,1,h], [t], 1]
true.

7= test__ml3.

Testing: move_ml3

TowersBefore® = *[[t,s,m,1,h],[1,[]1]
TowersAfter® = *[[s,m,1,h],[]1, [t]]
true.

7= test__m2l.

Testing: move_m2l

TowersBefore* = *[[1,[t,s,m, 1, hl,[1]
TowersAfter' = *[[t], [s,m,1,h],[]]

true.

7= test__m23.

Testing: move_m23

TowersBefore® = *[[1,[t,s,m,1,h],[]1]
TowersAfter' = *[[1, [s,m,1,h], [t]]
true.

7= test__m3l.

Testing: move_m3l

TowersBefore® = °[[1,[1,[t,s,m,1,h]]
TowersAfter® = °[[t],[],[s,m,1,h]]
true.

7= test__m32.

Testing: move_m32

TowersBefore® = *[[1,[1,[t,s,m,1,h]]
TowersAfter® = °[[1,[t],[s,m,1,h]]
true.




Task 5 - Valid State Predicate and Unit Test

Predicate code:

valid_state( [P1,P2,P3]) :-
valid_state(P1), valid_state{P2), valid_state(P3]).
valid_state([]).
valid_state( [t]).
valid_state([t,s]).
valid_state( [t,s,m]).
valid_state([t,s,m,1]1).
valid_state([t,s,m,1,h]).
valid_state([t,s,m,hl}.
valid_state([t,s,1]).
valid_state([t,s,1,h]).
valid_state( [t,s,hl).
valid_state([t,m]).
valid_state( [t,m,1]).
valid_state([t,m,1,h]).
valid_state([t,m h]).
valid_state([t,1]).
valid_state([t,1,h]).
valid_state([t,hl).

valid_state([s]).
valid_state([s,ml).
valid_state([s,m,1]).
valid_state([s,m,1,h]}.
valid_state([s,m h]).
valid_state([s,11).
valid_state([s,1,h]).
valid_state([s,hl).

valid_state([m]).
valid_state([m,1]1).
valid_state([m,1,h]}.
valid_state([m,hl}.

valid_state{[1]).
valid_state([1,h]).

valid_state([h]).




Tester code:

test__valid_state :-
write('Testing: valid_statewn'},
test_ vs([Il,t,s,m,nh],[1,0[11},
test__ws{[[t,s,m, 1,h],[]1,[11},
test__ws([[],[h,t,s,m],[11]},
tESt_"-I'E-[ [f1, ltrsrmrh] ] (111} [}
tESt_"-I'E-[ [[1,[h] r [lrmrsrtll ) [}

test_ ws([[],[h], [t,s,m,1]]).
test__ws(5) :-

valid_state(5s),

write(S), write(' is valid.'},
test__ws(5) :-

write(S), write(' is invalid.'],

Demo:

7- test__wvalid_state.
Testing: wvalid_state
[(i,t,s,mhl,[1,[]] is invalid.
([t,s,m,,h],[1,[]] is valid.

, [h,t,s,m], [1] is invalid.
[t,s,m,h], [1]] is valid.
[h],[l,m,s,t]] is invalid.
[hl, [t,s,m,1]1] is valid.

’
r
’
& .




Task 6: Defining the Write Sequence Predicate

Predicate code:

write_sequence( [])
write_sequence( [H|T]1) :-
{ H=ml2 —
write('Transfer a disk from
= ml3 -=
write('Transfer a disk from
= m2l -=

write{'Transfer a disk from

= m23 -»
write('Transfer a disk from
= m3l -=
write('Transfer a disk from
= m32 -»

write('Transfer a disk from

write_sequence(T).

Tester code:

test__write_sequence :-
write('First test of write_sequence ...'},
write_sequence( [m31,m1Z,m13,m21]},
write('Second test of write_seguence ...'}, nl,
write_sequence( [m13,m12,m32,m13,m21,m23,m13] ).

from tower
Transfer a disk from tower
Transfer a disk from tower
Transfer a disk from tower
Second test of write_sequen
Transfer a disk from tower
Transfer a disk from tower
Transfer a disk from tower
Transfer a disk from tower

a

a

a

Pud p=n

[

Pud P

[

Transfer a disk from tower
Transfer a disk from tower
Transfer a disk from tower
true.

& .
it
1t
1t
ce
1t 3
1t 2
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Task 7: Run the Program to Solve the 3 Disk Problem

Intermediate output demo:

- solve.
PathSoFar® = *[[[s,m,11,11,1[11]
Move® = '
NextState' = *[[m, 1], [s],[]]
“[LLs,m, 1,11, 111, [m, 11, [s1, 1111
‘[, [m,s1, 011

‘[, [s], [m]]
‘[lls,m, 11,01, 011, [[m, 11, [s], 011, [[11, [s], [m]1]

I0n,mn,sl, =11
101, [s1, [1,m]]

11,1, [m]]
s,m, 11,11, 001, [[m, 11, [s], 011, [I11, [s], [m11, [Qs, 10, (1, [m]]]

- ‘L1, is], nl]

1,11, [s,ml]
[s,m, 11,11, 111, [[n, 11, [s1, 111, [, [s], [m]1, [(s, 11, (1, [m1, [[U1, 01, [s,m]1]

1,01, [s,m]]
(s,m, 11, 11,01, [[a, 11, (51,111, (11, [s], [m]], [ls, 10, 01, [=]1, 0001, 01, [s,m]], [1], (11, [s,m]1]

= ‘[, 11, [s,ml]
‘L0, 0, s,ml]

[[s], (1], [m]]
‘[[[s,m, 11,11, 001, [[m, 11, [s], (11, 011, [s], [m11, (s, 10, (1, [m]], COLD, 00, [s,m]], [0, 00D, [s,m]], [1s], L], (m]1]

» 5,11, [ml]
s,m, 11, (1,11, [m, 11, [s1,011, [[11, [s], [m11, [[s, 10, (1, [m]], OO0, 00, [s,m]], (00, 010, [s,m]], [[s], [], =11, [(1, (s, 11, [m]]]

2 s, 0, )
‘[0, U, [s,al]

*[[ml, [s,11, 111
*[[[s,m, 11,101,101, [[m, 11, [s], 011, LI, Is], 1], [s, 1, 01, [m]1, [0U), 03, [s,ml], 00D, DU, [s,m]1, [[s], (11, [ml1, [1], (s, 0, (=11, [ [u], [s,1, 1]

‘11, (m,s,11, 111
‘00, s, 1, [m]]

, [, 111
1,100,001, [Im, 11, [s], 011, [V, [s], [m] 1, D(s, 10, (1, [m]], CIND, (1, [s,m]1, 00, 010, [s,m]], [QsD, (U0, (mD, O(D, (s, 0, w11, [m], [s,10, 000, [Qs,m], (11, [D1]

= ‘(i1 (5,1, 0]

“[ml, [, [s]]
*Ul[s;m, U, 11, 111, [[=, 1, [s], (11, [[U, [s], =11, [(s, 11, 01, [m]1, [1U, 01, [s,ml1, [0, (U, Os,m11, [0s], [, ml1, (01, [s, U1, [md1, [0md, [s, 11, 011, [0s,m], 11, 011, [im], [, [s11]

1,[m, 11,11
L [s,m, 11,101,011, [[m, 11, [s],011, L[], [s], [m]], [(s,V), (0, (m]], CI0D, (0, (s,m]], (00,000, [s,m]], [sD, (L), (m]], (00, (5,10, (m)], (=], (5,10, (00, (0s,m], (0, (00, (=], (1], (D],

NextState’ = *[[]
PathSoFar ‘L

*[[ml, [1],[s]]
‘[0, 1, [m, s]1




NextState' = ‘[[s], [m,1],[]]
PathsoFar* = ‘[[[s,m,1], {1, (11, [[m,11,[s], (11, [[1], [s], (w11, [[s, 1], 1, (=10, [[U1, (1, (s,m]1, (01, (11, [s,ml], Ls], (11, [m10, 11, [s, 11, (m]1, [[m], [s, 11, (11, [s,m], (11, (01, [0a], (11, (S]],
(1, [m, 11, (11, (1, fm, 11, 11
Move' = 'ml2
NextState® = ‘[[1, [s,m,1],[1]
PathsoFar* = *[[[s,m, i, [1,[11, [Im, 1, s, 111, [1U, [s], [=11, [(s, 1, [1, (=11, [[W1, 01, [s,m11, [01, [, [s,ml1, [[s), (U1, [m]1, D00, Os, 1, [ml1, [0al, [s, 11, 11, [[s,ml, (U1, (11, (D], U1, [s11,
(01, [m,11,[s11, [[51 im, 11, 003, 111, [s,m, U, 1111
I"que = m21
NextState’ = ' [[s], [m,1], (1]
Move' = 'm23
NextState* = *[[1, [m,1], [s]]
3

‘[0, m, 11, [s11
1

‘[lm,s], 011,011
3

‘[ls1, 111, [m]]

2
NextState' = ‘[[1,[s,m,1],[1]
PathSoFar® = '[[[s,m,1],[1,011, [[m,1],(s], (0], (00D, [s], (=10, [(s,00, (0, [m]), CI0D, (0, (s,m]], (M0, (00, (5,m]], [(s], (0], [m]D, (D, (5,10, (m]], [(m], (s,1], (00, (0s,m], (00,000, (0m], [0, (S]],
(a1, (m,11,[s11, 1001, [s,m, 11,0111
Move' = 'm2l
NextState' = *[[s], [m, 11, [1]
PathSoFar® = ‘[[[s,m,11,[1,01],[[m,11,[s], 011, [[1], [s],[m]], [s,1],0], (m]], (N0, 00,(s,m]], (0], (00, (s,m]],[(s], 1], (m1], (0, (s,10, [m]], [im], [s,10, (00, (s,m], [1],000,[[m], (00, [s]],
(01, [m.lJ [sJJ [i,s,m, 11,111, [[s] [rn L].[JJJ

‘1, ts,m, 11,01
j ‘11, m, 11, [s11

[[m,s], 011,011
: [ls], (1], [m]]
: ‘[, m, 11, [s11
: ‘101,11, [m,s11
. ‘LI,ml, (1, [s1]
: ‘[[m], [1,[1,5]]
: ‘[ls,ml,[11,011
: *[[ml, [s,11, 011
. ‘[, s,ml, (1,111

MextState’ = ‘[[s,ml,[],[11]
?athSuFar‘ = '[lls,m,1,01,001, [[m,11, [s], (00, CMLD, [s), [m]], [(s,1], 00, [m1], [ILD, 00, (s,m]], M0, (00, (s,m]], [(s), (0D, [m1], (00, (s,1], (m]], (@ml, [s,11, (01, [(s,m], (0,000, ((s,m], (1, [L1]

Move' = 'ml2

NextState' = *[[m], [s], [1]]
Pa[t[hiuli'ajr‘[=JiJ[[[s,m,lJ,[J,[J],[[m,LJ,[s],[JJ.[[L].[s].[mJJ.HS.lJ.[J.[mJ].[[LJ.[J,[5.mJJ.[[J,[lJ.IS.mJJ.HSJ.[lJ.[mJJ.[[J.[S.lJ,[mJJ.[[mJ.[srlJ.[JJ.[[s,mJ.[lJ.[JJ,[[S.mJ.[J.[lJJ
,[m], [s], (L

Move' = 'ml2

NextState' = *[[], [m,s], [1]]

Move' = 'ml3

MextState' = ’[[] [s1, [m, 111

PathSoFar® = [[[s,.m,.l.] [J (11, [[m, 11, [s1, 011, CI11, [s], [m]D, [(s,1], 00, (m]Q, CI0D, 00, (s,m]], M0, 000, (s,mD],[(s], (U0, (m], CQ],(s,00, (m]], ((m], [s, 10,000, ((s,m], (00,000, ((s,m], (], [00]
, [[m], [s],0111,1[11,(s], [rn U1l

I"que = m1

MextState' ’[[SJ (1, [m, 111

PathSaFar® = ‘[[ls, l.] (1,011, [(m, 11, [s1, [11, (011, [s], [(m]], [(s, D, (1, [m]D, L(ND, (], (s,ml], (@], (00,(s,m]], [(s], 0], [m]D, L00,(s,1], (m]], [m], [s,1], (00, ((s,m], (00,001, ((s,m], (], 011
, [[ml, [s], (111, (11, [sJ [rn L]J [[s] (1, [m, 111

Move' = ‘ml2

NextState’ = *[[1,[s], [w,1]]

Move' = 'ml3

NextState' = *[[1,[],[s,m,1]]

PathSoFar® = *[[[s,m,11,[1,[11, [[m,1],[s1, (11, [[\1,s], [m]],[@s,10,0], =11, C00D, (0, (s,m]], (00,010, [s,m]], [[s], [ND, [m1], (0, (s,10, [w]], [(m], [s,1], 001, [[s,m], 11, (0], [(s,m], (], [L1]
, [[ml, [s], 111,11, 5], [w, 111, [[s], (], [m, 111, (00,1, [s,m,111]

SolutionSoFar® = °[ml2,m13,m21,m13,m12,m31,m12,m31,m21,m23,m12,m13,m21,m13]




English output demo:

Solution ...

Pad

Transfer { tower
Transfer 1 tower
Transfer { tower
Transfer 1 tower
Transfer { tower
Transfer

Transfer

[E gy Ay
ottt
[

Transfer 1 tower
Transfer { tower
Transfer
Transfer
Transfer
Transfer
Transfer

[
= Ped = fad Lad

Pod Lad

= el = Pd e Lad
+
[

Lad

trus .

Questions:
1. What was the length of your program’s solution to the three disk problem?
The length was 14 moves.
2. What is the length of the shortest solution to the three disk problem?
The length is 7 moves.
3. How do you account for the discrepancy?
The program is testing all different paths to reach a solution whereas humans can do it

fairly easily in their heads.



Task 8: Run the Program to Solve the 4 Disk Problem

English output demo:

Solution ...

[ %]

from to
from to
from to
from to
from to
from to
from to
from to
from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
¢ from to
« Trom to
¢ from to
« Trom to
¢ from to
« Trom to
¢ from to
« Trom to
¢ from

Transfer
Transfer
Transfer

[

J=i b Pod = fad Lad

b= Lad Pod =3 = Lad = Lad Ped =S Ped Lad

f=i b Pod = e Lad

Transfer
Transfer
Transfer

5 B Lad B S B S Lad s R Lad S Lad Bl S Pd S Lad P S R e s Lad S s bl Lad S Lad S e S s

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

Lad p=5 Lad Pod =5 = Lad =5 Lad Pod =5 Pod Lad

Questions:
1. What was the length of your program’s solution to the four disk problem?
The length was 40 moves.
2. What is the length of the shortest solution to the four disk problem?
The length is 15 moves.



Task 9: Review the Code and Archive It

:— consult('inspector.pra’).

make_move| TowersBeforeMove, TowersAtterMove, ml2) :
m12 (TowersBeforeMove, TowersAfterMove) .
make_move | TowersBeforeMove, TowersAtterMove, ml3) :
m13 (TowersBeforeMove, TowersAfterMove) .
make_move| TowersBeforeMove, TowersAtterMove, m21) :
m21(TowersBeforeMove, TowersAfterMove) .
make_move | TowersBeforeMove, TowersAtterMove, m23) :
m23 (TowersBeforeMove, TowersAfterMove) .
make_move | TowersBeforeMove, TowersAtterMove,m31) :
m31(TowersBeforeMove, TowersAfterMove) .
make_move | TowersBeforeMove, TowersAtterMove,m32) :
m32 (TowersBeforeMove, TowersAfterMove) .

m12( [TowerlBefore, Tower2Before, Tower3], [TowerlAfter, Tower2After, Towerd]) :
TowerlBefore = [H|TI,
TowerlAfter = T,
Tower2Before = L,
Tower2After = [H|L].

m13( [TowerlBefore, Tower2, ToweriBefore] , [TowerlAfter, Tower2, Tower3After]) :
TowerlBefore = [H|T],
TowerlAfter = T,
Tower3Before = L,
Tower3After = [H|L].

m21( [TowerlBefore, Tower2Before, Tower3], [TowerlAfter, Tower2After, Towerd]) :
Tower2Before = [H|T],
Tower2After = T,
TowerlBefore = L,
TowerlAfter = [H|L].

m23( [Towerl, Tower2Before, Tower3Before] , [Towerl, Tower2After, Tower3After]) :
Tower2Before = [H|T],
Tower2After = T,
Tower3Before = L,
Tower3After = [H|L].

m31( [TowerlBefore, Tower2, Tower3Before] , [TowerlAfter, Tower2, Tower3After]) :
Tower3Before = [H|T],
Tower3After = T,
TowerlBefore = L,
TowerlAfter = [H|L].




m32( [Towerl, Tower2Before, Tower3Beforel, [Towerl, Tower2After, Tower3After]) :-
Tower3Before = [H|TI,
Tower3After
Tower2Before = L,
Tower2after = [H|L].

valid_state([P1,P2,P3]) :-
valid_state(P1), valid_state(P2), valid_state(P3).
valid_state([]).
valid_state([t]}.
valid_state([t,s]).
valid_state([t,s,m]).
valid_state([t,s,m, 1]).
valid_state([t,s,m,1,h]}.
valid_state([t,s,m,h]).
valid_state([t,s,1]).
valid_state([t,s,1,h]).
valid_state([t,s,hl}.
valid_state([t,m]).
valid_state([t,m,1]).
valid_state([t,m,1,h]).
valid_state([t,m,h]}.
valid_state([t,1]).
valid_state([t,1,h]).
valid_state([t,h]).

valid_state([s]).
valid_state([s,m]).
valid_state([s,m,11}.
valid_state([s,m,1,h]).
valid_state([s,m,h]}.
valid_state([s,1]).
valid_state([s,1,h]).
valid_state([s,hl).

valid_state([m]}.
valid_state([m,1]).
valid_state([m,1,h]}.
valid_state([m,h]).

valid_state([1]).
valid_state([1,h]).

valid_state([h]}.




test_ valid_state :-
write('Testing: valid_statein'},
test__vs([[L,t,s,m,h],[1,011},
test__vs([[t,s,m,1,h], 01,011},
test_ vs([[],[h,t,s,m], [1]]),
test__ws([[l, [t,s,m,h], [1]1]),
test_ vs([[l, [h], [L,m,s,1]1),
test_ vs([[l, [h], [t,s,m, 1]}
test__ws(5) :-
valid_state(s),
write(S), write(' is valid.'),
test__ws(5) :-
write(S), write("' is inwalid.'),

solve :-
extend_path([[[s,m,1,h],[1,[11],[],50lution),
write_solution(Solution).

extend_path(PathSoFar,SolutionSoFar,Solution) :-
PathSoFar = [[[1,[1,[s,m, L,h1]|_],
showr( 'PathSoFar', PathSoFar),
showr( 'SolutionSoFar' ,SolutienSoFar),
Solution = SolutionSoFar.
extend_path{PathSoFar,SolutionSoFar, Solution) :-
PathSoFar = [CurrentState|_],
showr( 'PathSoFar',PathSoFar),
make_move(CurrentState,MextState,Move),
show( ‘"Move' ,Move),
show( 'MextState' MextState),
not(member(NextState, PathSoFar)),
valid_state(NextState),

Path = [NextState|PathSoFar],
Soln = [Move|SolutionSoFarl,
extend_path(Path,Soln,Solutien).

write_solution(S) :-
, write{'Solution ...
reverse(S,R),
write_sequence(R),




write_sequence([]).
write_sequence([H|T]) :-
(H=m2 -
write('Transfer a disk from
= ml3 -
write('Transfer a disk from
= m21 -
write('Transfer a disk from
= m23 —>
write('Transfer a disk from
= m3l —=>
write('Transfer a disk from
= m32 -
write('Transfer a disk from
]'!

write_sequence(T).

test_write_sequence :-
write('First test of write_seguence ...'),
write_sequence( [m31,m12,m13,m21]),
write('Second test of write_sequence ...'), nl,
write_sequence( [m13,m12,m32,m13,m21,m23,m13]).

test_ ml2 :-
write('Testing: move_ml2%n'),
TowersBefore = [[t,s,m,1,h],[],[1],
trace('','TowersBefore' ,TowersBefore),
m12(TowersBefore, TowersAfter),
trace('", 'TowersAfter®,TowersAfter).

test_ ml3 :-
write('Testing: move_ml3vn'),

TowersBefore = [[t,s,m,1,h],[], 1],
trace('’, 'TowersBefore',TowersBefore),
ml3(TowersBefore, TowersAfter),
trace('', 'TowersAfter®,TowersAfter).

test_ m21 :-
write('Testing: move_m21%n'),
TowersBefore = [[],[t,s,m,1,h], 1],
trace('', 'TowersBefore' ,TowersBefore),
m21(TowersBefore, TowersAfter),
trace('"','TowersAfter®, TowersAfter).

test_ m23 :-
write('Testing: move_m23\n'},
TowersBefore = [[1,[t,s,m,1,h],[11,
trace('", 'TowersBefore',TowersBefore),
m23{ TowersBefore, TowersAfter),
trace('", 'TowersAfter®,TowersAfter).

test__m31 :-
write('Testing: move_m3lin'},
TowersBefore = [I1,I1,It,s,m,1,h]],
trace('', 'TowersBefore', TowersBefore),
m31{TowersBefore, TowersAfter),
tracel'*, 'TowersAfter' K TowersAfter).

test_ m32 :-
write('Testing: move_m32\n'},
TowersBefore = [I1,I1,[t,s,m,1,h]],
trace('', 'TowersBefore', TowersBefore),
m32{TowersBefore, TowersAfter),
trace('', 'TowersAfter', TowersAfter).




