Ax1l. a—=(8—0) Ax7. (a—=B)—= ((a—=7v) = (a= (BAY)))
Ax2. (a—=B)—=((B—=7) = (a—=7v) Ax8. a—(aVp)

Ax3. (a=(B—=7)—=>B—=(a—=7) Ax9. B—(aVpP)

Ax4. (a—= (a—=p)) = (a—P) Ax10. (=)= ((B—=7) — (aVB) =)
Ax5. (aAf) =« Ax1l. (~a—=~p)— (B — «)

Ax6. (anp)— B
Inference rule: o, a — 3 + (RO) (Modus Ponens)

1.

5.
6.

Show that a - 8 — o (Hint: use Ax.1 and Ax.2)

Deduction: ¢, - gifandonlyif ® - a— 3
Theorem: ® + «  if and only if ® U {~a} is contradictory.
Similarly: ® F ~q if and only if ® U {a} is contradictory.

7.
8.
9.
10.
11.
12.
13.
14.

Assume F ¢ — ¢ and F 1) — . Is it true in this case that - ¢ or - ¢?
Show o — 3, 8 = v F a — v using the deduction theorem.

Show that o — 5,7 t B.

Prove that if ¥ - ¢ then there is a finite subset I' C X such that ' F ¢.
Show a — B,~ F ~a«

Show that if a F ¢ and ~a F ¢, then ¢ is a theorem (i.e. - ).

Is it true that if —a - 8 then -8 F a?

Assume o F 8 and F «. Show that 5.

Do the following substitutions.

eclp)=p—op el@=pAag. é=@p—p) —>aq  h¥(¢)=?

eelp)=q¢, el@=p, d=r—=>(Nq, h(d)="

eclp)=r—q el@=rAp—q Sd=@AP—q9)—>q h(¢)="
Check whether the formula ((r — ¢) A ((r — q) = (r Ap — q))) = (r Ap — q) is a tautology.
Fa—a
L (a= (8= 8) = (a—=a) Ax. 1
2. a— (= P) Ax. 1
3. a—a«a RO
Fa—(8—a)
1. 8= (a—a) Ax. 1
2. = (a—=a)—(a=(f—a) Ax. 3
3.a—=(f—a) RO

.a—= B, 86—y F a—~y RPI

l.a— g
2. B—=7
B (a=p) = (=7 —(a—=7) Ax. 2
4. (B—=7v) = (=) RO
5. a — RO
Show that « = (8 = ) F 8 = (e = 7). (RKom)



