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% FILE: crypto.pro of directory xsol ve-ar

% TYPE: Prol og source

% LINE: Crypto - exhaustive sol ver random probl ens
% DATE: Fall 2011

% ______________________________________________________________________________
% | oad sone files

c-consult(’ gv.pro’).
:-consul t (' conbosets.pro’).

O/ = = = m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo
% random crypt o probl em generation

est abl i shCrypt oPr obl enPar aneters : -
decl are(l o, 0),
decl are(hi, 15).

gener at eRandonCr ypt oNunber (R) : -
val ue (1 o, Lo),
val ue (hi, H ),
Hpis H + 1,
randonm{ Lo, H p, R) .

gener at eRandontCr ypt oPr obl em : -

gener at eRandonCr ypt oNunber (N1) ,

gener at eRandonCr ypt oNunmber (N2) ,

gener at eRandonCr ypt oNunmber (N3) ,

gener at eRandonCr ypt oNunmber (N4) ,

gener at eRandonCr ypt oNurmber ( N5) ,

gener at eRandonCr ypt oNunber (G,

addCr ypt oPr obl enifoknow edgeBase( N1, N2, N3, N4, N5, G .

addCr ypt oPr obl eniffoknow edgeBase( N1, N2, N3, N4, N5, G : -
retract(problem_, )),
assert (probl em nunber s( N1, N2, N3, N4, N5), goal (G)).
addCr ypt oPr obl enifToknow edgeBase( N1, N2, N3, N4, N5, G : -
assert (probl em( nunbers(N1, N2, N3, N4, N5), goal (G )).

% di spl ay the problem-- assuming that it has been internalized

di spl ayProbl em : -

probl em( nunber s( N1, N2, N3, N4, N5) , goal (G ),
wite('Problem nunbers = {"),
wite(N1),wite(’,"),

wite(N2), wite(’,’),
wite(N3),wite(’,’),
wite(Nd), wite(’,’),

wite(Ns), wite('} and goal = "),
wite(Q,nl.

% internalize the problem

internalizeProblem: -
probl em( nunber s( N1, N2, N3, N4, N5) , goal (G ),
er asePr obl enBi ndi ngs,
er aseProbl em
eraseSol uti on,
assert (probl em( nunber s( N1, N2, N3, N4, N5), goal (G )),
assert (bi nding(ni, N1)),
assert (bi ndi ng(n2, N2)),
assert (bi ndi ng(n3, N3)),
assert (bi ndi ng(n4, Nd)),
assert (bi ndi ng(n5, N5)),
assert(binding(g, Q).
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er aseProbl em : -
retract(problem _, )),
fail.

er aseProbl em

eraseSol ution :-
retract(solution(_)),
fail.

eraseSol uti on.

er asePr obl enBi ndi ngs : -
retract (bi ndi ng(ni, )
retract (bi nding(n2, )
retract (bi ndi ng(n3, )
retract (bi ndi ng(n4, )
retract (bi ndi ng(n5, )
retract (binding(g,_))
fail.

er asePr obl enBi ndi ngs.

)
)
)
)
)

O = = = = m o m e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm e
% sol ve the probl em deconopositionally -- assunming internalization

sol vePr obl enDeconpositional ly : -
probl em( nunber s( N1, N2, N3, N4, N5) , goal (G ),
crypt o( N1, N2, N3, N4, N5, G Expr essi on),
assert (sol uti on( Expression)).

crypto( N1, N2, Goal , ex( N1, +, N2)) :- Coal is (NL+N2).
crypto( N1, N2, Goal , ex( N1, *, N2)) :- Goal is (NL*N2).
crypto( N1, N2, Goal , ex( N1, -,N2)) :- Goal is (NL-N2).
crypto( N1, N2, Goal , ex(N2,-,N1)) :- CGoal is (N2-N1).
crypto(NL, N2, Goal , ex(N1,/,N2)) :- N2>0, Goal is (N1/N2).
crypto(NL, N2, Coal , ex(N2,/,N1)) :- N1>0, Goal is (N2/N1).

crypto( N1, N2, N3, G Expr) :-
conbos(set (N1, N2, N3), conbo(A, B), extras(Q)),
crypto( A B, SG SGE),
crypto(C, SG G UGE),
substitut e( SGE, SG UGE, Expr) .

crypt o( N1, N2, N3, N4, G Expr) :-
conbos(set (N1, N2, N3, Nd), conbo(A, B), extras(C, D)),
crypto( A B, SG SGE),
crypto(C, D, SG G UGE),
substitut e( SGE, SG UGE, Expr) .

crypt o( N1, N2, N3, Nd, N5, G Expr) :-
conbos(set (N1, N2, N3, N4, N5), conbo(A, B),extras(C, D E)),
crypto( A B, SG SGE),
crypto(C, D, E, SG G UCGE),
substitut e( SGE, SG UGE, Expr) .

O/ = = = m m e e e e e e e e e e e e e e e e e e e e e e e e e e oo
% key substitution code

substitute(New, O d,ex(A d, O 2), ex(New, O 2)).

substitute(New, A d, ex(X, O A d), ex(X O New))

substitute(New, O d,ex(X O 2),ex(QQC 2)) :-
substitute(New, A d, X Q.

substitute(New, A d,ex(X O 2),ex(X O Q) :-
substitute(New, A d, Z, Q.

% di splay the solution -- assuming that it has been sol ved

di spl aySol ution : -
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wite(’Solution: "),
sol ution(S),
di spl ayResul t (9),
nl .

di spl aySol uti on.

O/ = = = m m e e e e e e oo e e e e e e e e e e e e e e e e oo
% di splay the result -- assum ng the problem has been "sol ved"

di spl ayResul t (ex(A, O B)) :-
nunber (A), nunber(B),
wite('( "), wite(A), wite(’ '), wite(O, wite(’ '), wite(B), wite(’ )").

di spl ayResul t (ex(A, QO B)) :-
nunber (A), B = ex(Al, 01, B1),
wite("( '), wite(A), wite(” '), wite(O, wite(’ "),

di spl ayResul t (ex(Al1,0O1,B1)), wite(’ )').

di spl ayResult (ex(A, O B)) :-
nunber (B), A = ex(Al, O1, B1),
wite('( '), displayResult(ex(A1,OL,Bl)), wite(’ '), wite(O, wite(’ "),
wite(A, wite(’ )’).

di spl ayResul t (ex(A, O B)) :-

A = ex(A1, O, Bl), B = ex(A2, 2, B2),

wite('( '), displayResult(ex(Al1, O, Bl)), wite(’ '), wite(O, wite(’ "),

di spl ayResul t (ex(A2, 2,B2)), wite(’ )")
O/ = = = = m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm— oo
% deno
denmo : -

gener at eRandonCr ypt oPr obl em
internalizeProbl em

di spl ayPr obl em

sol veProbl enDeconposi tional |y,
di spl aySol uti on.

O/ = = = m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo
% establish a particular crypto problem

est abl i shCrypt oProbl em( nunber s( N1, N2, N3, N4, N5) , goal (Q§) : -
addCr ypt oPr obl eniffoknow edgeBase( N1, N2, N3, N4, N5, G .

% ______________________________________________________________________________
% crypto problem sol ver

sol ve(nunmber s( N1, N2, N3, Nd, N5) , goal (G ) : -
est abl i shCrypt oProbl em( nunber s( N1, N2, N3, N4, N5) , goal (Q)),
i nternalizeProbl em
di spl ayPr obl em
sol vePr obl enDeconposi tional |y,
di spl aySol uti on.

%initialization

.- establishCryptoProbl enPar anet ers.



