Hilbert Propositional Calculus

Ax1 A— (B — A)
Ax2 (A— (B—C))— (A= B) = (4~ C))
Ax3 (B — —-A) = ((-B— A) — B)

Inference Rules
MP Derive B from A and A — B.

Some useful provable (in HPC) formulas (ref. Mendelson).

1. A»B, B-CFA—-C
A—(B—C), BFA—-C
A—A

W

(-—B)— B

o

B — (=-B)
~A— (A— B)

(~B —-4) = (A~ B)

(A= B) — (-A~ B) — B))

go W =
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Proofof A—+— B, B—>CFHA—=C

We show
A—- B, B—~>C, A-C

and then by Deduction Theorem conclude
A= B B—-CFA—>C.

Proofof A - B, B—>C, AFC

1. A—> B
2. B—~C
3. A

up 4. B

mp 5. C

—p.l‘llw
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Proof of - (A — (A — B))

We first prove
-A, A B

. A

A

(A— (WB = A))

(—lA — (—1]3 o —1A))

-B—+ A

-B — —-A

(—-1B — —1A) — ((—1B — A) -2 B)
(=B = A) = B)

. B
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