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1. Given a supported model M of a normal logi
 program P , prove that(a) if P is tight on M , then there is a level numbering λ : M → N, and(b) the 
onverse does not hold in general.2. Re
all the primitive operations on binary 
ounters c[1 . . . n] and d[1 . . . n]involved in the translation TrAT(P ):(a) The program NXT(c[1 . . . n], d[1 . . . n]) sets the value of d[1 . . . n] asthe su

essor of the value of c[1 . . . n] in binary representation.(b) The program FIX(c[1 . . . n], v) sets a �xed value v for c[1 . . . n].(
) The program LT(c[1 . . . n], d[1 . . . n]) 
he
ks whether the value of the
ounter c[1 . . . n] is lower than that of d[1 . . . n].(d) The program EQ(c[1 . . . n], d[1 . . . n]) tests whether the values of the
ounters c[1 . . . n] and d[1 . . . n] are the same.En
ode these programs using only atomi
 rules of the form a← ∼C.3. The 
orre
tness proof of TrAT(P ) treats the translation in the respe
tiveparts TrSUPP(P ), TrCTR(P ), TrMAX(P ), and TrMIN(P ), whi
h 
an beviewed as program modules.(a) De�ne the module interfa
es for these four parts of TrAT(P ).(b) Is the join of the respe
tive modules de�ned?(
) Explain in whi
h way the module theorem 
an alleviate the proof of

P ≡v TrAT(P ).


