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The papar -is a continuation of ; 11,1 2] [4],3}. In this papar we shall introduce
conjunction symbol « A”,disjunction symbol ¢\ " and equality value symbol ««<»” as
defining symbols of MP, which are read as “and”_ «or™, «if and only if” respectively.
With these symbols we shall go on to prove the formal theorems of MP. The list of
the following formal theorems are in succession of refernce 5 !,

New prop(lsition connectives symbols /A, yvand «», of course, may be added to the
vocabulary of MP. and we can develop a new propositional calculus system on the ba-
sis of the vocabulary and rules of formation and inférence of the extended MP. Then
we ‘discuss its relation with MP, However, all these works will be left in future.

Definitjion D( yv) A v B -df 3 DC /Yy 4/ B df 4 » 3B,

. D(<») A B df(A>B) AN B >4)-dfA (4 -B) B>
Theorem23 MP:

[1) 4/ B4, B La) AB—"Ca M B)
(2] 4, B—A /B [5] ~4, Bl-~(CA /B)
(3] AA=" 4 AB) (6] ~4, ~B}—~(A4 "B)

71 Let /. » be two different symbols among =~ .~', Where (©> denots em-
ptysthenf—1 ¢ 1 /A » 4). This is the law of consistent in MP.
Proof of . 1 ]:

(1) 4/ B (4) A-°pg (23 )
(2) Acq>3AB) (1 (DCA)) (5) B (D (MP3{1D
(3) A4 ' (¢ 3

Proof of L 21: Using D( /Ay ¢ A= yand ( A).

Proof of [3]: Using DC /) ¢ 17, yand Theorem 5/ | I.
‘Proof of 1.4 1: Using D( Ay, (37, )and Theorem 1l 2 ].
Proof of .[ 5 1:

(1Y ~ A4
(2) B
(3O Lt ta A B

Ay DT (3 (MP231 1)
C5) LI o4 (DY o
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(6) IO 3aA B

(7) 0334~ 38) (6) (D(A))
(8) OJOJLj4a— =B (7)(MP3[1D)
(9) ] A8 (1(8)(—_)
(10) (T B (DY )
(1) O~C4N B (4) (5)(2)(10) (MP6[2])
Proof of [61:
(1) ~ 4
(2) []~B
(3 U I AN B
(4) OO0 4 (3)(MP23(1])
¢5) OO0t 4 (DY)
(6) LI AN B)
(7) O34~ 12B) (6)(D(/\)
(8) LU 14— 3B (7)(MP3[1])
(9) JJC]1 3B (18 ()
(10> 0 ~8 (DY)
(1) [J~C4N B) (4)(5)(2)(10) (MP6(2D
Proof of [ 7 1: First we prove |—1 ( 3 AN\~ A)
(1) 0 [4N~ 4 (4) [ ~a4a (2)(Y3)
(2) [ 134 (1)(MP23[1]) (5) T (FAN~ A) (WD)
(3) J~a4 (L(MP23[1D)
Next, we prove —1 ( AN~ A)
(1) 714, ~4 (4) 174 (3)(Y)
(2> OO0 4 (D (MP23[1D) ©(5) 7 (AN~ (2)4)H,)
3) 01~ 4 ((MP2301D
Now we prove 1 (4N 34)
(L) LICAaN 34 (4) 1 4 (3)(Y 3)
(2) ] 4 (H(MP23[1D) (5) 5 (AN A (2)(4) (1)
(3) JJ=a4 ((MP23[1])

Theorem 24 MP:

(1] If AC and B—C, then 4y BC.
(2] AF—Avy B, By A

[3] AAyB) 34, AB

(41 A4, AB—3AC4ay B)

(5] ~4, 3BF—~(AyB)

(6] ~4, ~BI—~(4yB)

(7] Aay~Aayi4
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Proof of [ 1 1:

‘(1) AvB

C2) OO0 4

(3) DDOooddce (2)hypothesis
(4) OO a4

(5) U] a4—8 (D(DCy))
(6) JOOOIO B (4)(5) ()
(7)) OO cec (6) hy pothesis
(8) I 1~4

(9) ) J34—B ((DCy )
(10) OO ~34 (8)(MP4[2])
(p OO B (10)(9) (=)
(12) Jrlc (11> hypothesis
(13) C (3)(7)(12)(MP11[5])

Proof of [2]: %A }— A4y B” follows from D(y), (33,) and Theorem 5[ 1 1. By
D(y) and Theorem 1[ 2] we have A}—B y 4.

Proof of [3]: First we prove 3( 4y B)— 34

(1) A4y B)

(2) OO ~4

(3) OOIOUUr B

(4) OO0 ay B (3)(MP 24[2])

(5) JOOO0000n Acay B) (1Y)

(6) OO~ B

(7)) DO~ 4 (2)(MP4[2D

(8) DO~ 34—-8) (6)(7)(MP12[1])
(9) OO0~ 4 v B) (8)(D(y))

(10) OO0 A4y B (Y

(1) OJ0OO0C 3B (1)(5)(1)(10)(MP 6[3])
(12) OO0~ 4 (2)(MP4[2])

(13) OO0~ 4—=8) (11)(12)(MP 12[2])
(14) CICCIET I ~cA4y B) , (13)(DCy))

(15) Lot acay) (14)(Y.)

(16) L] 4

a7y 4 v B (16)(MP24[2])

(18) [ (4 VB) (Y=

(19> 4 (1) (15)(17)(18)(MP 6[31)

Similarly, we can get (4 v B) | 7B.
Proof of [41:
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(1) 34

(2) [ ]AB

¢3) D004 v B
C4H L0 34—~ B
(5 LB

t6) LI B
(7O LT ~t4ay B)

[
(8) [N ]~(34—>B)
(o) (I 1~B

(10 [0 A8

(D C1Acqay B
Proof of [5 I:

(1—~4

(2)[!~B

(3) [T layB
(4 34> 8

(5 T T~ 34
6>, . IB
c7y UL B
(8) CILIE]Aac4y B)
(9) 7 i34

(1o © 7 a0~ 4

(1) T 1~(4yB)

Proof of [ 6 ]: Similar to [ 5 ].

Proof of [ 71:

(1) T4

(2 Ll jAay~4

(3 -0 Ay ~Ay A
(1) T ~a

(5) T Ay~ 4

(6) [ Av~Avy4

(7)) k134

(8) [ ~ay34

(9) W Ay~Aay3Aa
(10) Ay~Ay A4
Theorem 25 MP,

(1] A4y B A4/AB

£3)] AayB =3IFA4y 3B

(3)(D(y))
(D) (=)
(2)(Y:)

(T (DCy))

(18 MP12[4D
(DY)

(5)(6)(2)(10) (MP6[3D)

(3) (D)
(1) (MP4[2])
(5)(4) (=)
(2)(Y_)

(8)(MP24[30])
(9(Y3)
BT (DAY MPs2D)

(1HMP24[2])
(2)(MP2402D)

(O (MP 24[2])
(5 (MP24[2D)

(7)(MP24[2])
(8)(MP24(2])
(3)(6)XINMP 11[5])

(2] AANB) R4y 3B
(4] FAyB)H3IA4y 3B
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Proof of [ 1]: By Theorems 23[ 1], [ 2] and Theorems 24[ 3], [ 4J.
Proof of [2]: First we prove (AN B)}— 34y 3B

(1) AANB) ' (4) 334~ 3B (3)(MP18[17
(2) 334> 3AB) (1Y(DIN)) (5) AAy3B () (D(V))
(3) A—~13B (2 (MP3(1))

Now we prove A4y 3ABl— (AN B)
(1) A4y3B ' . (4) 3 4—>3B) (3)( 33
(2) A34—> 3B AXDCy) (5) AANB) @) (D(N))
(3) A— 3B (2)(MP18[1])

Proof of [31: By Theorem 25{ 1] we have N A4y B A4 AB, and it is
easy to prove 3F( 4y B) | 334N AB) from Theorems 18[ 1 and 25[21. So 3( 4,
B) = A4/\ AB holds by Theorem 17[ 21].

Proof of [4]1: Firtly, with Theorem 18{ 1], we have JA(AN B) <A II4A 37
B); secondly, we get,form Theorem 2531, I IAA4A 33B) = 334 v 38);
then, form Theorem 18[ 1], A3 A4y '-'*B) 4 34y 3B, hence A4 B)={ 34y 3B.

Theorem 26 MP:

(1) AvyvBBvy4 v_[3f]Av(BvC)f=={(AvB)vC

(2] ANBF{BA 4 L4] ANBAC)H (ANBINC

Proof of [1]: (i) “4NBFHBAA ” follows from Theorems 23( 17 and [ 2 1.

(ii )First we prove Ay BI—{Bv 4
1) OO00O0 4

(2) OO0 By4 y (1)<MP24[2])
(3) OO B R

(4) OOLB v 4 ' A3 (MP2412D
(5) AVB

(6) By A (2)(4){MP24[1])

Proof of B v A4 y B is just the same.
(iii) Now We prove 3( Ay B)H A BvA)
— (1) A4y | (3) ABA A4 (2)above (i)
(2) A4N 3B ((MP25[1]) (4) AByA (3)(MP25L1])
Similarly we can get 3By A |— A 4vyp).

So by (ii), (iii) above and Theorem 17[2] we have 4y BBy 4.

Proof of [2]: In the proof of Theorem 26[1] we have mentioned that 4N B
B/\ A is obviously true and we have already proved 4 y B By 4. Thus AN B)
F J3CBA 4) follows from Theorem 26[2], and by Theorem 17(2] we have AN B
= BA 4.

Proof of [3 1: (i) It is easy to' prove ANCBAC)H (AN B)/AC by Theorems
23(1]) and [ 2. '
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(ii) Now we prove A \y(ByC)H{(4yB)yC
— o) DOOO00 B

(2H) OO0 4y B (1)(MP24[2])
(3 [T cayB) vC (2)(MP24[2])
(4) OO0 ¢

(5) 01 ¢tayB)YYC (4)(MP24[2])
(6) LBV C

(7)) O cAayBYyC (3)(5)(MP24{1])
(8) [ 14

(9 JavyB (8) (MP24[2])
(10) () 4y B)YyC - (9)(MP 24[2])
(11Y) Ayv(Bvy(C)

(12) (AyB vyC (7)(10)(MP24[17)

Similary we can prove (4 yB)yCFHAv(BvyC)
(iii)Then we prove AL A yv(B yC)IH ALCAyB)v (]
(1) ALAy(ByC)]

(2) FAANTFBYVC) (1)(MP25(1])
(3) A4NCABN AC) (2)(MP25(3])
(4) (34N AFABN AC (3)above (i)

(5) A4y BI)NAC (4)(MP 25031
(6) Ay B)yC] (5)(MP25(1])

Similarly we may prove 3[(A4y B) yCI1F— k4 v(B v O ].
So by the above ui) . (iii)and Theorem 17[2] we have Ay (ByC)HEH(4AyB)VC
Proof of [41: In proving Theorem 26(3] we have AN(BACYH(ANBIAC
and Ayv(BvyC)H(AVB) VC,
then from these and by Theorems25(2], [4] we have ALANCBAC)] | AN BA
Cl.So AN(BNC)H (AN B)NC, by Theorem 17(2].
Theorem 27 MP:

L1] AT ~4AT A4 (4] A ~4v T4
[2] F4HHT4ANT~4 (5] 7734 Av~4
(3] ~4aFT14ANT A4 (6] 7~4A Av T4

Proof of [ 11: Using Theorems 23(11, [2Jand (Y).

Proof of [ 27: Using Theorems 23[1], [2]and (Y ;).

Proof of [3]: (i) It is easy to prove ~4{1 A/\7 34 by Theorems 23[1],
{2]Jand (Y.

(ii) Now we prove (T AAT A4 - F~4
1) 34N 34

(2) A4y 3174 (1)(MP25[20])
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(3) FA7194y 4 (2)(MP26[1])

(4) 334> A4 (3)(DCy)
(5) 134> 774 (4)(MP18[17)
(6) 173714 (MP15[2])
(7) 3774 (5)(6)(MP8[1])
(8) 713774 (MP15[21

(9) 34 (7)(8)(MP2[1])

and F~4}— I 4N 134 follows immediately from Theorem 15[3].
So by (i), (ii)and Theorem 17[2] we have ~AF7 AN 4.
Proof of (41: (i) First we have 1 A}H~4.y 34

(1) 4
(2) [0 4
(3) OO0 ~4 (1(2)(MP2[1])
(4) OO ~4
o) OO0 ~4 (E)
(6) A—>~4 (3)(5) (=)
(7) 3A34>~4 (6)(MP18[1])
(8) A4y~ 4 (NDCy))
(9) ~4 vy 34 , (8)(MP 26[1])

and ~4vyv 7414 holds by (Y.), (Y3 and Theorem 24[1].

(i) « 34— A(~A4 vy F4)” is obviously true by Theorem 15[4],and it is easy
to prove H~4 y A4} T4 by Theorems 25[3].23[1]and 15[3]), hence A4} 3
(~Ay 4.

So from (i), (ii)and Theorem 17[2] we have 1 A~A4 vy 4.

Proof of [5]: First by Theorem 27[4] we have 71 34~ 34y 374,
and byTheorem 18[1], ~J4 vy A4 ~34y 4, then by Theorem 18[3] ~34y 4H
~A vy A, by Thenrem 26[1] ~4 vy A= 4 y~4, hence 134 4 y~A4.

 Proof of [61: “1~A}— A\ 34”7 is easy to be verified by Theorem 2[1].D( y)
and Theorem 26[2], and so is 4y AA4—"1~4 by Theorem 24[1], (Y)and (Y5,
hence 1~4+ 4 y 4. On the other hand, by Theoremsi5[2]and 2[1] we have 5 +A4
— A(A4 v 74). Now let us prove
Ay D =T~ 4,

(1) A4y 34) (5) A (4)(MP 31])
(2) A4N T34 . (H(MP25[11) (6) 14 (3)(Y 5

(3) A4 (2)(MP 23[11 (7)) T1~4 (5)(6)(MP 210
(4) A4 (2)(MP 23[1])

thus we have also proved 3 +~A}- F( 4y F4). Therefore, we have T~4H Ay T4
by Theorem 17[2].
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Theorem 28 ~~AF{T1~A 4> 4

Proof By Theorem 18[2] ~~A}4 4> 4, and by Theorem 27[6] T~AF{ Ay~
A, then by Theorem 26[1] A4y 34434y 4, morever, by D(y)and Theorem 18[1]
34y A A= 4, hence ~~AF{1~4 4~ 4.

Theorem 29 MP:

(1] Ay(BAO)HEH(AyBIN(AyC)

(2] ANByC)E (AN B) y(ANO)

Proof of [1J.[273: (i) Prove A Vv(BANC)H (4AyBAN(A4AyC)

o) JO0O0 4
(2 CJCILCl4 v B (1) (MP 242D
(3) 004 vce (1) (MP 24[2])
C4) JOCTT CAVBINCA vO) (2)(3)(MP 23[2])
(5) JOBAC
(6) (1B ‘ (5) (MP 23[1])
(7)) e (5)(MP 23[1))
(8) [ JAavB (6) (MP 24[2])
(9) [JAavyC ' (7) (MP 24[2])
(1 ] tAavp (4voe) ()(9)(MP 23(2D
(1) Ay(BAC)
(12) (AyvBIANCAVYC) (4)(10)(MP 24[1D

—C1) (AyBIN(A VO
(2) D00 34

(3) OO 4 vB . (H(MP 23[1D)
(a4 OO A4—=B (D))

¢5) OO0 B (2) () (=)

(6) ) c similar to (5)

(7 OO BAC (5)(6) (MP 232D
(8) [IJ~34

(9) [JOBAC similar to (7)
(10) A4—=(BAC) (D)

(1) A y(BAC) (10) (D))

(ii) Now we prove AN(B yC) [ (ANB) y(ANC).
“ANCB,C) (AN B) yCANC)” follows from Theorem 11[5], and then( A\ B)
V(ANC)— ANCB yC) holds by Theorems24[ 1], [2Jand 23[ 1], [2].
(iii) Prove AL 4 y(BAC)YI | A4 vy BN (A4 vy O],
Using Theorem 25017, (3], (4]and the above (ii).
(iv) At last we prove ILAN(B yC)IH ALCANB) v(ANO)].
Using Theorem 25[1], [2], [3], [4Jand above (i).
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Therefore from (i), (iii )and Theorem 17[2] we have Ay (B C)E A4y BOA
(A4yC), and from (ii), (iv) and Theorem 17[2] we have A" (ByC) (4 By

(ANC). 7

Theorem 30 MP: ‘

(1] A Av 4 [2] A AN 4

Proofs of [ 1], [2]. It is easy to prove the fo.owing (i), (ii) (iii), (iv) in
turn

(i) AFHAva Gi) A ANA  Gii) A4 A4y 4) Giv) 3434,
A)

then by combining (i) and (iii), (i) and (iv),respectively, and using Theorem
17{2], we have Theorem 30.

Theorem 31 MP:

(1] A=(BAC)H (A=BIAN(A=C) (2] A-(ByC)YH(A—>B) y(4>C)

[3] (AANB)~>CH(A-C)yv(B~C) [4] (AyB)>CH(A>ONB>C)

Proof of [ 11: From Theorem 18{1] A—~BACKF{334->BAC, and from D(y)
A4—=BACE{34y(B/N), and from Theorem 29[ 1] JA4y(BAC) | (34y BN
(A4y C), then from D(y)

(FAy B) (R Ay CI=(33 481/ (33 4 »C), also from Theorem 18[ 1]
(A74—>B)NA(AA4—~>C) H(4~>B)AN(A—>C), thus we have 4 - BN CH{ (4> BN
(A—C).

Proof of [21: Following the argument of [ 1] and in turn using Theorem

18C1], D(y) . Theorem 30( 1], Theorems 26{2], [4].D(y) and Theorem 18[1 1.

Proof of [ 3]: Following the argument of [ 1] and in turn using Theorem 18 11
D(y) ., Theorem 25[ 4], Theorem 30['l1 ], theorem 26{ 2], [ 4J].D(y).and Theorem
18[ 1 ].

Proof of [41: Following the argument of [ 1] and in turn using Theorem 18[ 1"
D(y), Theorem 25[ 3] ,Theorem 26[ 2], Theorem 29[ 1 ], Theorem 26{ 2].D(y) and
Theorem 18[ 1 ]..

Theorem 32 MP:

(1] Av(BAAB)|H 4 (2] AN(ByAB)}—4

Proof of [ 1]: Using Theorem 11[ 5] we have Ay (BN qB)f—A, and A4y
(BN AB) A4 is immediately” got by Theorem 24[21. :

Proof of [2]. It is immedialely got by Theorem 23[ 1 1.

By the way, we can not have A—A4A(By 3B).

Theorem 33: If I', A—C and I'y B|—C, thenl', Ay B}—C.

Proof If I' =(J, then the theorem is just Theorem 24{ 1 ] which has been proved
before. Thus letI" = A4, , A,, A;, +»+,A,, and ‘write briefly AN\ A,/\++/N\A, as I, we
have:
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(1Y LN AT, 4 (MP 23011

(2) TLNBHT,B (MP 2301}

(3) I, AC hy pothesis

(4) I, B—C hypothesis

(5) AN 4b—cC (D3P (1)

(6) [N BF—C (2)c(r) .

(7)) (I N AY VWD NB)=C (5)(6)(MP 24[1])

(8) I, AyBI—I,/"(Ay B) (MP 23(2D)

(9) ITANCAY BT, /N Ay /B> (MP29[2D

(1 I', Ay BHC (8) (YT (1)

Theorem 34 MP: '

(1] A, B—A< B (5] A4, ABF— 4B

(2] A->BF B~ 4 (6] A B (34 yB)/ (AByA)
(37 4B, BoCl—A-C  [71 A~>BH (A B y(343B)
(4] A~ B T4« B [8) AoB—1~A4,1~B ‘

Proof of [ 1]: By Theorem 1[2], Theorem 23[2] and D (/).

Proof of [2]: From D(~) A4~ BHF(A—>B)AN(B>A4), and by Theorem
2602] (A>BYN(B—~A)F{ (B »A" (4 >B), thenby D(") (B >4/ N(4>B) B>
A, hence A< BF{ B« 4.

Proof of [ 3]: Using D(e»), Theorems 23{17, [2] and Theorem 1[3].

Proof of [ 4]: Following the argument of [ 2 and in turn using D (<) Theorem
22, D (<) Theorem 34[ 2].

Proof of [51: By Theorem 34[1]. [2].

Proof of [ 6]: Following the argumunt of [2] and in turn using D(<) Theorem
18[1], DCy).

Proof of [7J: (i) First we prove A~ B (AAB)y(34/AB)

(1) 4B

(2) (A4yBIANCAB Yy A) (1)(MP 34[61)
(3) (RANAB) (BN A y{(FANA) y (BN 3B) (2)using MP29[2]twice
(4) (ANB)y(AANAB) (3)using MP32[1Jiiwice

By going back we can prove (AAB)y(IANTAB A< B.
(ii) Now we prove (A B)HIALAANB) y(FAAAAB)]
(1) A(4oB) |

(2) AUALAyBACABy A)] (1)(MP 34[6])

(3) A4y B)yACAB Y A (2)(MP 252D

(1% (A4 3B y(3a B/ A4 (3)(MP 25[10)

(5) (ANAB)y(BAAA) (4)(MP 18(11])

(6) UyB) (ByIABINAyTAHNCABNAA (5)using MP 29[1] twice
- 626 —
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(7)) (AVBIAN(TAy3B) (6)using MP 32[2]twice

(8) (3FIFA4yIFAABN(AL4yTAB) (7)(MP 18[1))
(9) AAANABINICANB) (8)(MP 25[2])
(100 ACTALN AB)Y y (AN B)] (9)(MP 25[17)
(1) ALCAN BYyHANAB)] (10) (MP 26[1])

then going back we prove A[( 4N\ BW(IANA AB)II—A( 4 B).

Hence from (i), (ii) and Theorem 17[2] we have A< B (AAB) (34N 3B).

Proof of (8 1: By Theorems 34[7] and 24[1].

Theorem 35 MP:

(1] A4 B EH AN 3IB) y(F4NB)

[2] (4B H A~ FBHT4<B

(3] 4, AB—A(A-B)

(4] A4, B[—A(4<B)

Proof of [1]: From Theorem 34[6]

FA4-BHALAAYBINCAB Yy 4],
from Theorem 25[4]
ATAYVBINABy DI TAA A4y By AABY A,
from Theorem 25[3]
AFAYB yAABYy A (334 3AB) y(AABA A),

from Theorem 18[1] _

(AFANAB) y(AABA AL (AN AB) y (BN TA),

from Theorem 26[1]

(AN AB) y( BN A EH (AN AB) y (AN B),
hence (4> B) = (AN FB) v( A4 B).

Proof of [2]: Following the argument of [1] and in turn using Theorem 35[17.
Theorem 18[1] Theorem 34[7] we can prove (A< B)|={ A= 3B. In the just same
way we get that (B 4) = B~ 34, and from Theorem 34[2] we get 3( 4> B) k=
A4 B. By combining with the above the desired comclusion is at hand.

Proof of [3]: By Theorems 34[1] and 35[2].

Proof of [41: By Theorems 34[1] and 35[ 2], too.

Theorem 36 MP:

(1] ~4A—~(4oB) (2] ~B—~(A4<B) [3] ~(4oB)H~4v~B

Proof of {1 1: By Theorem 11(5].

Proof of [2]: By Theorem 36[1] and 34[2].

Proof of [3]: (i) First we prove ~( A< B)H~A4y~B

(1) ~(40B)
(2) OUO0Ooond 3~ 4

(3) JOCOoooomn -4 (MP 15011
(4) OO0 ~8 (2)(3)(MP 2[1D)

J— 627._
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(5 OJO0OoOA
(6) JOOO00OUd B

(7)) OOOO0OO00 4« B ~ (5)(6) (MP34[1])
(8) OOOOOOOO (4o B (DY)
(9) DJOOOO0C =8
(10) OOO0O0O00 A 4« B) " (5)(9)(MP 35[3])
(D OOOO0OO0 Ac4e ) DY)
(12) OO0~ s (7)(8)(10)(11) (MP 6[2])
(13) ()00 34
(14) o000 =s
(15) OO0 4« B (13)(14) (MP 34[51)
(16) JOOOOn (4e B (DY)
(7)) OO s
(18) OO0 34— B) (13)(17)(MP 35[40])
(19) OO0 34— B) (DY)
(200 (JOJO~8B ) (15)(16)(18)(19) (MP 6[21)
(21) [J~3~4
(22) []~~4 (21)(MP 18[3])
(23) (11 ~ 4 (22(Y.)
(24) [JAvy 34 (23) (MP 27060
(25) (J~B ' (12)(20) (MP 24[1])
(26) A~A—>~B (4)(25) (=)
(27) ~Ay~B (26)(DCy))
— (1) OO0oO~ 4 |
(2) OO000O~(4eB) (1)(MP 36[1D)
(3) OOO~B . .
(4 OOO~(4- B) L (3)(MP36[2D)
(5) ~Ay~B . ' N
(8) ~(A—B) - T @aHMP 2401 -

(ii) Now we prove A~ ( A<~ B)|{ IH~A4y~B)
(1) 3~(40B (2) 137 (408> MPI5[1D  (3) A(~Ay~B)
(D@)(MP2[1]) o -
— (1) F~av~B) o ,
(2) F~4N3A~B (D(MP25{1D) . (4) 1 3~4 (MP 15[1D)
(3) 3~4 . 2)(MP23[1D -~ (B) A~Ay~B) (3)(4)(MP2[1D)
Hence from (i), (ii)and Theorem 17(2] we have ~( A< B)p={~Ay~B.
Théorm 37 MP: \ .
(1] ~(AyB)|—~A4Ay~B (2] ~(AANB)|—~Ay~B
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Proof ofl 11:
(1) ~(AyB)

(2) ~(34—>B) (1(D(y)
(3) UIOO0O00an 24

(4) JOOOO0OO0OO~8 (2)(3)(MP 12[4])

(5) OOoOboOC 4

(6) DJUOIOOm 334 (5)(33)

(7)) OOO000C] 34— 8 (6)(MP 5[1])

(8) JUOOOOCh ¢34—8) (2)(Y.)

(9) OO0 ~8 (7)(8)(MP 2[1])

(10) OO0~ 3~ 4

(1 JOOood~~4 (10) (MP 18[30)

(12) OO0 4a— 4 (11)(MP 18(2])

(13) OO0 374+ 4 (12)(MP 18[1D)

(14 OOOO0 34 v4 (13) (D))

(15) OO0 ~8 (4(9) (MP 33)

(16) (013~ 4

a7 OO0 3~4 (MP 15[17)

(18) ] J~~B (16)(17)(MP 2[17])

(19) 3~4>~B (15)(18)(~—,)

(20) ~Ay~B (199(D( y))

Proof of [2]:

(1) ~(ANB) (5) ~(A4y3B) ) (D))
(2) ~FH4—>38) {(1)(D(A)) (6) ~3A4y~ 3B (5)(MP37[1])
(3) ~(A—=3B) (2)(MP 18{3]) (7) ~Ay~B (6)(MP18(3))

(4) ~(3FA34—~1AB) BYMP (1D

Theorem 38 MP:

[1] ~(4yB)EH(~AN~B) y(~ANAB) y(FAN~B)

(2] ~(ANB)H(~AN~B) y(~ANB) y(AN~B)

Proof of [1]: (i) From Theorem 24[1] we have
~(AyB) H(~AN~B) y(~4ANAB) y( F4/A\~B).

(ii) From Theorems 15[1] and 2[1] we have immediately that
A~(AyB) = AL(~AN~B) y(~4N AB) y(A4N~B)],

and from Theorem 24(1] we see that

AL(~AA~B) y(~AN AB) y( A4N~B)I1|—33~(A4 v B).

Hence we conclude, from (i), (ii) and Theorem 17[2 ], that
~(AyvB) E(~AN~B) y(~4AN3AB) y( FAN~B).

Proof of [ 2]: From Theorem 18(1] we have
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~tA B EA~ATA AR,
‘by Theorem 2513 we have
~AF34 AAB A~ 3 5.
by Theorem 183 we have
~FF4yAB YA~ A4y IAB),
but by Theorem 38/ 1] we have
~(AA4yABFH(~TA4 7 ~TAB) y(~T4," AAB) y(AIFAN~TB),
and by Theorems 18011, 3] again we have
(~347 ~AB) y(~T14 A9 y( AFI4NA~AB) H
FH(~4 ~B)y(~4NB)y(AN~B),
hence we have
~(A4 B)FH(~4 ~Biyi~4" B)ylA4 ~B).
Theorem 39 MP:
(12 ~Ay~BFH~ (AVB yv~(A B [ 2] ~AN~BEI~(AyB)/ ~(4ANB)
Proof of [ 1]: (i) First we prove ~4y~BFH{~(4vy B) y~(ANB)
el 0L~ 4
c2o) OOl B
3 LILIOIDE S~ a4 By (1)(2)(MP 23[5])
C4) D000 T~ C4y B ~(ANB)  (3)(MP 24(2])
¢5) .o~ B

(6 OO ~cAaNB) (1(5)(MP 23[61)

(7)) LU ~cAay B y~CAN B (6)(MP 24721
(8) U] 3B

(9) DU ~cavB) (1)(8)(MP 24[5])

(10) OO0 ~AavBY y~( AN B) (9)(MP 24[2])
(D OO ~4ay B) y~(A4AN B) (A MP 115D
(12) LJOJ~B

(13) [ 1~(ByA y~(BN A) similar to (11)

(14) CJ]1~(A4yB) y~(AN B) (13)(MP 26[17, (2D
(15) ~4y~B

(16) ~(AyB) y~(AN B) ADLAHMP 2401 D

then using Theorems 37[17, [2] and Theorem 24[1] ~(AyB) y~UA4 B }—~A4y~B,
(ii} By Theorems 25[1].23(1] and 15[3]
we can prove ~Ay~B)F A~(4yB V~(4/ "B 1. Hence by (i). (ii) and
Theorem 17(2] v/e have ~Ay~BE{~(4yB y~(4/ B).
Proof of [2]: (i) First we prove ~AN~BF~(4yBA\~( AN B)
“t1) ~AN~B . (3) ~B (1(MP 23[1D)
(2) ~A4 (DMP 2301 (4) ~(4 vB) (2)(3)(MP 24[61])
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(5) ~(4 B 2 eMP 23(61)

(6) ~ 4y B) ~i4 B) «1)5)IMP2312D

L 1) ~C4AyB) " ~l4 B)
/0 T N [ [ R R”
(3O ol av B (2)(MP 21[2])
C4) D000 ~ca v B (1(MP23(1D
(5) OOOOCI™ 8 " cay B (4(YD)
6y L4
C7) LD Acan B) (6)(MP 23[3])
8) OO ~cAaN B) (DMP 2301
(h) DL Fcan By (8)(Y_)
(10) ~4 (3BT MP 62D
(11> ~B ssnilar to (10)
(12) ~AN~B (10)(11)(MP 23(2D

(ii) Now we prove FA(~AN~B)FH F[~(4yB)N\~CAN B)]
(1) A(~4A~B)

(2) A~4y3~B (1)(MP 25[2])

03 UL A~ 4

C4) CIOCITEN A~ (4 y BN~ AN B)Y] (3)(MP 15[3D)
(5) i1 3~8

(6) U1 Al~(AyBA~CAN B)] (5)(MP 15[3D)
(7) I ~AyBN~(ANB)] (PG MP 2401 )

and by Theorems 2524, (5[3] and 24(1] 3[~(AyBN~(ANB)I}|=AU~AN~B).
hence from (i), (ii) and Theorem 17[2] we have ~AN~BE~(4yBA\~(ANB)"
Theorem 49 MP:
L1] 4-—+B,, AzaBzf—Al/\Az»B,/\B2
(2] A—~B,, A—~B,|—4 yA—B vB,
Proof of | 11:Using Theorems 23(2], [1], Theorem 38L1]J, Theorem 21i1Jand (-»,),
Proof of [27 Using Theorem 24[1_ ., Theorem 37{1] and (—,).
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