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FEEWLeibnizf 48 (B —MEHIES, FHRIASE
R o)) 1L B KBSk ;

o IXULLZRIZT[ AN EAHEIRM K EHEIEEH,
o KiHFNBGentzenfIEHRWIERS:
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GRS AEEFMAN]

ENX41 T, A ALHGT5ES. TEA BRA sequent.
U AHuitE, A AHE)G . G H L2 PEATIZH ik -

AR T.AAFAAO

F'AFA A P AEAO
{“ﬂ ) — : " " — : : :
e Y Wi S I Wy =
yp. DAAEA TBAFA 0 TEAABG
' T AVB.AFA VR T A AVEB.©
f\L FJ’I—I*Bﬁﬁ}_*\ /\R F}—_’\.A@ ]__‘}__’\...BC'_')
" T.AAB.AFA ' A AAB.O
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VAR AA [B,AFA I'VAFA B,©

- L T'ASBAFA AL sy ey e
o [, Alt/z],VeA(x), A+ A v - I'EA Aly/x),©

| D.VeA(z), AF A " TF A VrA(z),©
1 I Aly /2], AF A . '+ A, Alt/z],32A(2),0

© T,37A(x).AF A " TrA 3zA(2),0
fo DEAA A ARG

[VAFA O

£ NR INAD 3L b, A6 y 2 N G
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ENX43 W T FA Nsequent, B T AT F A BJUEBHH 5

(1) 5T AN G AP, LT RN 25 it T A M
(2) él Ilﬁ“lti NG I T T = ANl P

kA AT A G
I'EA

o o 11 F Ay [y Ay . _
._)) 3 G *”’Ir:” o
(3) 4 T AN G I

b T AT = N UEE R = 1,2), T

g T:

LT S TR A SIEBHE.
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AJE

EMX44 P THEANH sequent,

e T = N IRk B

fB4.1  UERH T Fllsequent A E :

(1) Fa— «a
(2) FaVa

(3) F=(a AN —a)
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f54.2  UERH R Flsequent AT Ik,

(1) FVzA(x) = A(?)
(2) FA(t) = JzA(x)

(3) F (Va(P(x) — Q(z)) A P(t)) = Q(t)
A AL S
k. (1) Axiom
A(t),VzA(x) E A(?)
VeA(z) = A1)
~VrA(z) — A1)

— R
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(2) Axiom
A(t) H A(t), dzA(x)

A(t) F dzA(x) A
— R
- A(t) — 3z A(x)
(3)
Axiom Axiom
P(t),Va(P(x)=Q(x)) F P(t),Q(t) Q(t), P(t),Va(P(x)=Q(x)) - Q(1)
P(t) — Q(t), P(t),Vz(P(x) = Q(x)) F Q(t) I ~h
Va(P(x) = Q(z)), P(t) F Q(t)
va(P(x) = Q) AP F Q)
— R

)
- (Va(P(r) = Q(x)) A P(t)) = Q(t)
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4.3 UEW VR(x) A JyQ(y) F P(f(v)) A 32Q(z) HHE.
k. y1 A0,

Axiom
Axiom VeP(x),Q(y1) F Qy1), JzQ(= )HR

P(f(v)),VxP(x),yQ(y) = P(f(v)) ur VaP(x), Q(yr) F32Q(z)
vaP(x), yQy) - P(f(v)) VeP(r),yQy) - 32Q(=)
VaP(x),JyQy) = P(f(v)) A 32Q(2)
VeP(z) AJyQ(y) = P(f(v)) A3zQ(2)

AL

544 EFB) Iy A, ATy 5T40F, W Ty - T3 BHE.
iF. A Cut FE0EP AL, ]
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i=1 i=1
. O.K.
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@ - { lm ‘ } VL
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\/ B; - Bs..... B, ALl

1=1

® A A\ B il
i=1 ]

i=1
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@ Sz Uy ] - T
il B A
~ATED ~ATF-B 7 Axiom
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@71 50 )
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Cut
I'FB A ATEB
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Lemma 1.

AFA DB A BFDB
A/A—- BFED
AA— BEB Hff.

Lemma 2.

'-A AA—-BrB
I'FA—- B I'A—BED
I'FB

Cut,Lemma 1

A

Cut
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S '+ A(t) ['-Va(A(x) — B(x))
'+ B(t)
Hlk. UEHIR |

A(t) — B(t),Va(A(z) — B(z)) F A(t) — B(t)

[k Va(A(z) — B(z)) ve(A(z) = B(@)) F A®) = B(H) .,

[ A(t) — B(t) - A(t)

[+ B(t)

X8 G H U BLJS B UE I A & T A H
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AUSERBH

ENX4.6 T FA A sequent, T A{A,.... A},
AN{By.....Bp}e TEA 3¢ (ILATEA) 15
- (A (V)
X
(1) Zn=0m=#0Mn, BT ZHAIZN, EATE ?:(T\n/ B;)

j=1

(2) Zn£0,m=0M, B A%, TEFEE-(A A)
1=1
(3) Zn=0m=0II, BIT,A F2, 20 {I{}IFARL

CEAfFROATETEA R
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ERAT (1) A, ... A, & By..... B, 5%

iff X N Fl o, M E, =A; for somei € {1.....n}
ok M &, B; for some j € {1,...,m}

J

(2) 141”‘4”F318ﬂ1 ﬁ&-{@j

iff 776 M Mo € ME, A; forall i€ {l,...,n}
HME, =B, forall j €{1,...,m}

g
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CRMRFFFR

SIER4.9 X5 cut 4 G 17, JIr 5 upper sequent 17 54
iff W [F] lower sequent 17 44 .
. Ui R, the lower sequent 5 /2 7

iff &2/ - upper sequent i .

ey, TEAA
o ) [,-AFA
BT A{AL... Anl AA{BL.... B}

I, -AF AP
— [(AE M M o fF ME, A; forall i < m
H ME; =B forall j <n H MME, -A

«— I'F A AN .
At 250 [R] BE ) 4k ]
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| AN AARO
410 XfF cut: ’ ’ ’
5|3 J 3 cu T AFAO

FTHEANFAAAREO GX WT,ARFANO G5 RZA.

k. o T,A R AN O A =W
— 7 M A o £, T,APANNEH, 1A ohAUE R
M ME, AN, A AR O A
HME, CA N, T A AT =Y
— upper sequents £ {7 Pl

-, 27> upper sequents 545 % = the lower sequent {3 %4,

R AR g, Fo(AV—-A)  =(AV-A)F (AV-A)

— AV oA cut
AV -AGRG HES(AV =A) AR, ]
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Soundness

FEM4.11 (Soundness).ZF T A T EA, Miflf HA=F A.
k. A T E A BUEEIR PSR BN . b TE A - (%)
(1) TEA AR, WS TEA (by 5/34.8)

(2) T'F A [FUEWIR S IE |
Y_/\l
I'EA

(3) T = A [ Uk BB 2 -

'EA

W T EA, ]
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HE412 FTHFA T, OF A, U,
uk. & T B A Rk g5 F7E 498

Basis. ' A AXNHL, M T, AU JRIR,
popy DEA o o TEA TR A
LH. (1) 1225 R, 8(2) — R,

HIM.OoFA" ¥, T 0 A" ¥ ufil,

ZH R Al Ry A G FEI
I".OFA. U

Ind. Step. FOFA U Ry
oy ["OFA U [ 0F A" U P
[LOF AU ’
H LHAI T, 0 F AT il (]
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o« —ESHIM

e soundness
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The End of Lecture 4
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