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A RAGHF B G(H)
I 1: - (A—- (B - A)
w2 F(A->B->C)->(A-B)—>(A-0))

3 (_IB - —|A) — (A — B)

18 % 432 (Modus Ponens): =2 I_I:A_)B.
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Theorem kA > A

Proof.

1. FA->(A-A)-A4)->(A-(A-A) - (A-A4) A2
2. FA->((A->A) - A) Al
3. F(A-> (A->A) - (A-A) MP, 1,2
4 FA—->(A—-A) Al

5 FA—- A MP, 3,4
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Jo 7T 4% 5] AHLN| (Assumption and Deduction):
UU{A}+-B

UrA—- B
T @& a4 5| AN E B 2 3L
FA->B)->[(B—~>C)—-(A- ()]




TiE B
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{A->B,B—-C,A}+-A
{A-B,B->CAl+-A—-B
{A-B,B—-C,A}+B
{A-B,B->CA}+-B->C
{A->B,B->C,A}-C
{A->B,B->C}+FA-C
(4> B} [(B~C)— (4 0)
(A B) - [(B - C) - (4 0)]

Assumption
Assumption
MP, 1,2
Assumption
MP, 3,4
Deduction, 5
Deduction, 6
Deduction, 7



T3+ [A->(B->C)]-[B-(4A-C0)].

TE B

1. A->(B—-C),B,AFA Assumption
2. A->(B->C),BAr-rA—->(B—->C) Assumption
3. A-(B->C),B,A+-B-C MP,1,2

4, A-(B-C),B,A+B Assumption
5. A->(B—-C),BA-C MP, 3,4

6. A->(B->C),BFHFA-C Deduction, 5
7. A->(B->C)rrB->(A-0) Deduction, 6
8. F[A->(B—-C)]—-|B—-(A-C)] Deduction,7



23+ -4 - (A->B).

TEBH

1. —AF—-4A- (—lB — —|A) Al

2. —AF —A Assumption
3. —AF-AB - -4 MP,1,2

4, —=AF (_IB — —|A) — (A — B) A3

5. -A+-A->B MP, 3,4

6. F—-A-(A—-B) Deduction, 5
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17 4 AL (Contrapositive): yrobmad

U-A-B
3.+ 454 - A
1. =—AF 454> (—l—l—l—lA —> —|—|A) Al
2. ——A F -4 Assumption
3. —/—A F 9=2-4 - -4 MP,1,2
4, ——AF =4 > =—--4 Contrapositive, 3
5. ——AF0A- A Contrapositive, 4
6. ——AFA MP, 2,5
7. Fa—4 - A Deduction, 6



T A - q-A.
1 B :

1. F—=—=-4-> -4 Proved
2. FA - -4 Contrapositive, 1



U-A—-B U-B—-C

% 1% FL ] (Transitivity):

UFA-C
3+ (A — B) - (_IB —> —|A).
TiE B :
1. A-B+-A-B Assumption
2. A-BF—a-4A-A4 Proved
3. A->BF--A—-B Transitivity, 2,1
4., A->BF+B — —-B Proved
5. A->BF—-4-> B Transitivity, 3,4
6. A—->BF-AaB—- -4 Contrapositive, 5
7. F(A—>B)—> (=B - -4) Deduction, 6



A $% X3 #LW) (Exchange of Antecedent):
UrA-(B—C)
UrB—(A—C)

TI A - (_IA — B)
TiE B ;

1. m-A—-> (A—-B) Proved
2. WA—- (=A—->B) Exchange,1



% % 2 & 2 HN| (Double Negation):

U -4

UFA
B IEHALN (Reductio Ad Absurdum):

U —A - false
UF A




3 - (A — —|A) — —A.

1. A—- -4, -—AF -4 Assumption

2. A- -4, 1-A+HA Double Negation, 1

3. A—- A4 -—AFHA - -A Assumption

4, A- -4 --4AF -4 MP, 2,3

5. A- =4, —-—-AFA- (=A - false) Proved

6. A - —A,—~—A =4 - false MP, 2,5

7. A- =4, A false MP, 4,6

8. A—- —AF+ -4 - false Deduction, 7

0. A--AF A Reductio ad absurdum, 8
10. F(A—->-4)-> -4 Deduction, 9
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Axiom 1
Axiom 2
Axiom 3’

Axiom 3" + (=B - —4) - ((=B - A) - B)
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—-B - —-A4,-B - A,—-B + =B Assumption

—B > —-4,-B—->A4,-B+-B—-A Assumption
—B > —-A4,-B—->A4,-BFA MP,1,2

—B - —A4,-B > A,—-BF-B - -4 Assumption

—B > —-A4,-B—->A,-B+-A—->B Contrapositive, 4

—B —»> —-4,-B > A,-B +B MP, 3,5

—B - A, -B—->A+-B—->B Deduction, 7
-B - —-A,-B->A+(—-B—->B)—-B Proved
—B > —-4,-B—>AFB MP, 8,9

-B—>-A+(=B—->A)->B Deduction,9

(=B - —-4) - ((wB—->A)—>B) Deduction, 10



N—FRZANTE AT AONNIRIEST R 4

Axioml1 FAVA - A
Axiom?2 FA->AVEB
Axiom?3 FAVB —>BVA

Axiom4 + (B ->C)-> (AVB->AVC()
¥ 3% AT 2 32 (Meredith’s Axiom):
F{l[(A>B) > (=€ —>-D)]>C;—-E)->[(E—~>A4) > D - A)]



