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1. a)

TS(∅) ↑ 0 = {R}
TS(∅) ↑ 1 = {R, Q1}
TS(∅) ↑ 2 = {R, Q1, P1}
TS(∅) ↑ 3 = {R, Q1, P1, S1}
TS(∅) ↑ 4 = {R, Q1, P1, S1}

Siis MS = {R, Q1, P1, S1}.
b)

R [R]

Q1 [Q1 ← R]

P1 [P1 ← Q1]

S1 [S1 ← P1 ∧Q1]

c)

TS(∅) ↑ 0 = {Q(a)}
TS(∅) ↑ 1 = {Q(gi(a))}1i=0

TS(∅) ↑ 2 = {Q(gi(a))}2i=0

...
TS(∅) ↑ n = {Q(gi(a))}ni=0

...
TS(∅) ↑ ω = {Q(gi(a))}∞i=0
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2. a) Klausuulijoukon S Herbrand-instantiaatio SH on:

{ d(1)← a(1), b(1); d(2)← a(2), b(2);

d(3)← a(3), b(3); d(4)← a(4), b(4);

e(1, 1)← d(1), d(1); e(1, 2)← d(1), d(2);

e(1, 3)← d(1), d(3); e(1, 4)← d(1), d(4);

e(2, 1)← d(2), d(1); e(2, 2)← d(2), d(2);

e(2, 3)← d(2), d(3); e(2, 4)← d(2), d(4);

e(3, 1)← d(3), d(1); e(3, 2)← d(3), d(2);

e(3, 3)← d(3), d(3); e(3, 4)← d(3), d(4);

e(4, 1)← d(4), d(1); e(4, 2)← d(4), d(2);

e(4, 3)← d(4), d(3); e(4, 4)← d(4), d(4);

a(1); a(2); b(2); b(3); c(4) }

b) Ja sen minimimalli:

TSH
(∅) ↑ 0 = {a(1), a(2), b(2), b(3), c(4)}

TSH
(∅) ↑ 1 = {d(2), a(1), a(2), b(2), b(3), c(4)}

TSH
(∅) ↑ 3 = {e(2, 2), d(2), a(1), a(2), b(2), b(3), c(4)}

c) Pienin instantiaatio G saadaan SH :sta jättämällä pois kaikki sään-
nöt, joiden vartalossa esiintyy totutumattomia atomeita:

G = { d(2)← a(2), b(2), e(2, 2)← d(2), d(2);

a(1); a(2); b(2); b(3); c(4)}
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