
Exerises-2 (Default Logi)The following method an be used to �nd extensions of losed default theories with �-nite sets of defaults. (For simpliity, we restrit ourselves to single-justi�ation defaults.)Let T=hW,Di be a losed default theory with a �nite set of defaults. Let PERM bethe set of all permutations of elements from D.If PERM=fg, i.e. D=fg, or if W is inonsistent, then return Th(W) as the onlyextension of T . Otherwise:while PERM6= fg dobegin(1) Take any permutation perm=(d1; : : : ;dn) from PERM;PERM:=PERM{fpermg;(2) [Initialization℄BELIEFS:=W; JUSTIFICATIONS:=fg;(3) [Appliation of defaults+Consisteny test℄repeatfor i:=1 to n do fWe assume that di = Ai : Bi=Ci.gIf BELIEFS` Ai and BELIEFS 6` :Bi, thenbeginBELIEFS:=BELIEFS[fCig;JUSTIFICATIONS:=JUSTIFICATIONS[fBig;If there is A 2JUSTIFICATIONS suh that BELIEFS` :A, thengoto (5)enduntil the set BELIEFS is stable i.e. it has not hanged during the \for" loop;(4) return Th(BELIEFS) as an extension;(5)end. 1



Find extensions of the following default theories:1. T = �fR(n) ^Q(n)g;�R(x) : :P (x):P (x) ; Q(x) : P (x)P (x) �� :2. T = �f:Sun� Shining ^ Summerg;�Summer : :RainSun� Shining �� :3. T = �fg;� : pp ; p _ q : :p:p �� :4. T = �fp _ qg;� : pp ; p _ q : :p:p �� :5. T = �fg;�r : 9x P (x)9x P (x) ; : r ^ :P (x)r ^ :P (x) �� :6. T = �fg;� : p ^ :qp ; : q ^ :sq ; : (r � s) ^ :pr � s �� :7. T = hW,Di; where:W = f8x: Mynah(x) � :Nests(x)8x: Penguin(x) � :F lies(x)8x: Bird(x) �Mynah(x) _ Penguin(x) _Canary(x)Bird(Tweety)gD=�Bird(x) : Nests(x)Nests(x) ; Bird(x) : F lies(x)F lies(x) � :
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Solutions1. T = �fR(n) ^Q(n)g;�R(x) : :P (x):P (x) ; Q(x) : P (x)P (x) �� :CLOSED(T ) = �fR(n) ^Q(n)g;�R(n) : :P (n):P (n) ; Q(n) : P (n)P (n) �� :� perm=(d1;d2).BELIEFS JUSTIFICATIONS Consisteny testR(n) ^Q(n) fg:P (n) :P (n) OKstable� perm=(d2;d1).BELIEFS JUSTIFICATIONS Consisteny testR(n) ^Q(n) fgP (n) P (n) OKstableIn onlusion, T has two extensions:1Th(fR(n) ^Q(n);:P (n)g) and Th(fR(n) ^Q(n); P (n)g).2. T = �f:Sun� Shining ^ Summerg;�Summer : :RainSun� Shining �� :� perm=(d1).BELIEFS JUSTIFICATIONS Consisteny test:Sun� Shining ^ Summer fgSun� Shining :Rain FAILSIn onlusion, T laks an extension.1Note that LT = LCLOSED(T ). 3



3. T = �fg;� : pp ; p _ q : :p:p �� :� perm=(d1;d2).BELIEFS JUSTIFICATIONS Consisteny testfg fgp p OKstable� perm=(d2;d1).BELIEFS JUSTIFICATIONS Consisteny testfg fgfg fgp p OKstableIn onlusion, T has one extension: Th(fpg).4. T = �fp _ qg;� : pp ; p _ q : :p:p �� :� perm=(d1;d2).BELIEFS JUSTIFICATIONS Consisteny testp _ q fgp p OKstable� perm=(d2;d1).BELIEFS JUSTIFICATIONS Consisteny testp _ q fg:p :p OKstableIn onlusion, T has two extensions:Th(fpg) and Th(f:p; qg). 4



5. T = �fg;�r : 9x P (x)9x P (x) ; : r ^ :P (x)r ^ :P (x) �� :CLOSED(T ) = �fg;�r : 9x P (x)P (a) ; : r ^ :P (a)r ^ :P (a) �� :� perm=(d1;d2).BELIEFS JUSTIFICATIONS Consisteny testfg fgfg fgr ^ :P (a) r ^ :P (a) OKP (a) 9x P (x) FAILS� perm=(d2;d1).BELIEFS JUSTIFICATIONS Consisteny testfg fgr ^ :P (a) r ^ :P (a) OKP (a) 9x P (x) FAILSIn onlusion, T laks an extension.6. T = �fg;� : p ^ :qp ; : q ^ :sq ; : (r � s) ^ :pr � s �� :To restrit the number of permutations to onsider, note:(1) If we start with the �rst default, we shall be fored to apply the seond one,but applying the latter ontradits the justi�ation of the former.(2) If we start with the third default, and then apply the �rst one, the onsequentof the latter will ontradit the justi�ation of the former.In view of these observations, there are three permutations to analyze:� perm=(d2;d1;d3).BELIEFS JUSTIFICATIONS Consisteny testfg fgq q ^ :s OKr � s (r � s) ^ :p OKstable 5



perm=(d2;d3;d1).BELIEFS JUSTIFICATIONS Consisteny testfg fgq q ^ :s OKr � s (r � s) ^ :p OKstableperm=(d3;d2;d1).BELIEFS JUSTIFICATIONS Consisteny testfg fgr � s (r � s) ^ :p OKq q ^ :s OKstableIn onlusion, T has one extension: Th(fq; r � sg).7. T = hW,Di; where:W = f8x: Mynah(x) � :Nests(x)8x: Penguin(x) � :F lies(x)8x: Bird(x) �Mynah(x) _ Penguin(x) _Canary(x)Bird(Tweety)gD=�Bird(x) : Nests(x)Nests(x) ; Bird(x) : F lies(x)F lies(x) � :CLOSED(T ) = �W;�Bird(Tweety) : Nests(Tweety)Nests(Tweety) ;Bird(Tweety) : F lies(Tweety)F lies(Tweety) �� :� perm=(d1;d2).BELIEFS JUSTIFICATIONS Consisteny testAxioms fgNests(Tweety) Nests(Tweety OKF lies(Tweety) F lies(Tweety) OKstable 6



� perm=(d2;d1).BELIEFS JUSTIFICATIONS Consisteny testAxioms fgF lies(Tweety) F lies(Tweety) OKNests(Tweety) Nests(Tweety OKstableIn onlusion, T has one extension:E=Th(Axioms [ fNests(Tweety); F lies(Tweety)g).NOTE: E ontains Canary(Tweety)!!
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