
% external data:
% upstream(MOTIF,GENE,P,Q) :- MO
P and q-value Q
% inOperon(OPERON,GENE) :- GENE 
% binds(GENE,MOTIF,I) :- gene GE
% mi(G1,G2,MI) :- genes G1 and 

% these constants are used to p
#const minMI = 0.
#const minIdent = 50.

% first we project genes to ope
bindsOp(OPERON,MOTIF) :- inOpero
canBind(GENE,MOTIF,IDENT), IDEN
upstrOp(MOTIF,OPERON,Q) :- inOp
miOp(OA,OB) :- inOperon(OA,GA), 

% MOTIF controls OPERON
controls1(MOTIF,OPERON) :- upstr
controls2(MOTIF,OPERON) :- not c
 bindsOp(OH,MM), controls1(MM,OP
controls3(MOTIF,OPERON) :- not co
controls2(MOTIF,OPERON),
 upstrOp(MOTIF,OH,Q), bindsOp(OH
controls4(MOTIF,OPERON) :- not con
controls2(MOTIF,OPERON),
 not controls3(MOTIF,OPERON), ups
 bindsOp(OH,MM), controls3(MM,OPE
controls5(MOTIF,OPERON) :- not co
controls2(MOTIF,OPERON),
 not controls3(MOTIF,OPERON), not c
 upstrOp(MOTIF,OH,Q), bindsOp(OH,M

controls(MOTIF,OPERON) :- control
controls(MOTIF,OPERON) :- control
controls(MOTIF,OPERON) :- control
controls(MOTIF,OPERON) :- control
controls(MOTIF,OPERON) :- control

% MOTIF is an explanation of ope
explained(A,B) :- miOp(A,B), cont

% predicates for counting atoms 
count_bindsOp(X) :- X = #count{b
count_explained(X) :- X = #count{
count_controls(X) :- X = #count{c
count_miOp(X) :- X = #count{miOp

% a "non-trivial mutual-informat
ntMI(A,B) :- miOp(A,B), not expl
controled(OPERON) :- controls(_,
free(OPERON) :- bindsOp(OPERON,_,
free(OPERON) :- miOp(OPERON,_), 
free(OPERON) :- miOp(_,OPERON), 
#hide.
#show ntMI/2.
#show count_bindsOp/1.
#show count_explained/1.
#show count_controls/1.
#show count_miOp/1.
#show free/1.
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