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The method of Cut Elimination (II)

Téru Mivama*

ABSTRACT

Set theory is usually represented by axioms, but we represented it by the formal system SL with the
inference rules of Gentzen-type. And we have studied the consistency of set theory by the syntactical method
of cut elimination. Gentzen’s method in LK is related to the number of connectives and quantifiers occurring
in a mixing formula. Our method is related to the number of logical inference rules used to a mixing formula
in a proof. In the previous papers, we introduced LK’ and SL. In this paper, we have studied our method of
cut elimination in LK' by modifying Gentzen’s method. We can apply our method to GLC and LJ.

Key Words: Consistency of set theory, Cut elimination in alogical system of Gentzen-type.

1. #& L

HiZfaL T~k HiT, BaADORBBENIEEER
HE 5% E L THECHENIRRTH 5LBNERR
DEFELEEEBET L HEERETHLLTHS. &S
ROWFEIEOERLAMICE 2o & VD EERNIIEG
ELT, Fkid Gentzen DIIBEFHAT S, 0F 0,
cut elimination ®HHEIC & > TRFELEEBES 5.
Gentzen-type D EE v X ¥ 4 & L T, LK, L],
GLC, SL k% 5. ChHDYRAFLIRMLT, HF
DEER L > TRBROEB RN TELHEERRT S &
EREOBHELTVS. FKETIE, BX20oHEORE
AZEELPT T HLDICHARY TBALL LK iTE
WTERET 5. BADHEILX Gentzen D HFHEE U T
WBH, REKARAIT mixing formula £H 5 b
NERELESOHIC >V TORMBICK > Teut elimi-
nation %475 Gentzen ®H IR LT, mixing for-
mula 25 - icfER S h i s BEESOHRK ORI
DV TORABICE - T cut elimination %1T5 FH4 D
BEEDETHS. ReOHEE, FRIKHHT LK
RS LTITHOHRLEBROBR LR OET LI -T
GLC, ®# L] it 5 cut-elimination iCEHTE 3.

EAREE4 A1082R
» — ¥ %% (Department of General Education)

2. g(C)QoFE

FRICBT IBRIPBFHOLSTORO, B4R T
BALLLK BT AERTHS.

mixture B HEEDOHERICBOTOAFERENTH 3R
D& AR PEEZ .

Ir—-4 -4
T I* - 4% A

A4 RD @ 2.8 THIAL 7 & S iC mixing formulaM
i34, Iodicg~ 1 2L EF>EFHhTHT, Bird
fEESN TV A, 275D mixing formula OF|% 4°,
I°TRTTEMDHS.

POEILHZ T~ 4%5¥ALd 5 PORIMHENE
LTmRd. LT mixture 3FEH sOTHREWL. LD
#RicH 3 mixing formula ® grade DEAMBE %
g(4°)L THoHbT.

g(49L = max{g(M)L: M in 4°}
=max{g(Z)L: A°CERMKS}.
LitBW\T, BARD formulat SiE% - T 4° ICE S (Ml
MEDHET B L& g(Z)L OB/MEAM(L)LTHS
Y. FOLORIBEELBNLE0ET 5.
min{g(F)L: 6 4° 1K E Mk}
m(4°)L ={

(M)

(g(4°)=1)

0 (g(4°>=10)
LicBF28BRICHVT, #OFED formulahdoihE
LA LIC 4°IES L E, 20HBAE 4°ICELML
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EEREVS. LikBOT, L ELZHLEROEK
2n(4°)L ThHobd.

F#RiIC LT, POBIKSHZ T~ A %ERETEPOH
LKA R CRe. £ LTRIKBWTEEEIC g(IIDR,
mUI°P)R, n(lI°)R #EH T 3.

PO, I II*~ 4* 4 RHSbH15 formula CiC
2WC, CHIXR *icdobhbd &3 Cin LTH
S5HT (DF D COBML OBRRIcH D). [ARICChH IT*
XidAlLdobhdEZ23 Cin RTHObT.

FEDOIEHNP OKRAT ~ 4 DWW 2,D formula
ZIEELTTE B TH formula ®F| I, 4° ikt L
T, BERRICLT g(re, 4P, (r°, 4°)P % —fEHic
VAR L TERT 3.

PFiB0T, g(4°)L, m(4°)L, n(4°) LOFIZR
g &z, BUHERX%E D mixture 75 LOFEAR Q @

™

R LS EHRLE

ZDEx, QDERAD formula ~A4iIC20T
g(~A)Q=sg(~A) P+ nx{g—m(AN~A)L} =2

m(~A)@z=m(~A)P=1
n(~A)@<=n(~A)P=0

(g(~A4)P+#0)

W02, QOBRARDMAD formula AITDNT %
130D, TOLIIKLT, BHEROEZ1-DORE
ZEEFL S LENEOSHET 5.

3. WIEEBROEHEH

HIRE? iKW THIELERROES A HBA L 1.

2 fio

B 1 it U CHBIEREBA A IR 4 5.

(#12) R, L DF~NTD mixing formula Z$5E L,
N 50 grade DBEAME 3 ZWIEKr & LT, 84R,
LERBETBBA4ETRY. 121 L ADDRATREE T 3.

BRich o3 formula C X4 5. A-A P OFEIEFAR P
B1) BERIKDAH mixture 2 DIEHHP 0 oy ~A A~
A=A B3 A~ A-A
~A—~A AN~A—~A L &R ~A—~~A AN~A—A
A~A A ~A~~A ~A, AN~A~ TUASA A~A-~A ~AAN~A~
~AA~A ~AA-~A AN~AAN~A— ~AA~A ~AA-—~A AN~AAN~A-—
~A A~ AN~A AN~A~ ~A, A~ AN~A AN~A~—
AA- (AN~A) A A (AN~A)
mixing formula AA~A DWW T mixing formula AA~A L2V T
g(AN~A)L =2 g (AN~A)R=3 g(AN~A)L = 3* g(AN~AIR =3
m(AN~A)L =2 m(AN~A)R=2 m(AN~A)L =2 m(AN~A)R =2
n(AN~A)L =0 n( AN~A)R=1 n(AN~A)L =0 n(AN~A)R =1

P DR formula K20 T
g(~A)P=g(~A)L=1
m(~A)P=m(~A)L =1
n(~A)P= n(~A) L=0

g(AP=g(AL=1
m(A)P=m(A)L =1
n(A)P=n(4)L=0

mixture 75 L DEERAK Q

A-~A
~A A -
g(~A)Q =2 g(A)Q =1
m(~A)Q =2 m(A)Q =1
n(~A4)Q =0 n(A)Q =0

eI ~A ARDVT, POEHEHD»LQOEHET
LIV, ROLHBSEEEEZS.
g = max{g(AN~A)L, g(AN~A)R} =3
n = n(AAN~A)L+n(AN~AR =1

HILTEER P DRAD formula i30T

g(~A)P' = g(~A)L" =2%
m(~A)P =m(~A)L =2*
n(~A)YP = n(~A)L =0

g(AP =g(AL =1
m(AYP =m(A)L =1
n(A)P'=n(A)L" =0

B13) Bl LITBOTALDEARES &, FI2 L
CEDCHELBERROLD LS.

mixing formula AA~A DN T

g(AN~A)L =3*
m( AN~A)L"=3*
n(AA~A)L =0

g(AN~A)R =3
m(AN~AIR =2
n(AN~A)R =1

LA P OEAD formula IO T

g(~A)P = g(~A)L"=2*
m(~A)P*=m(~A)L"=2*
n(~A) P = n(~A)L"=0

g(A)P = g(A)L =2+
m(A) P =m(A)L"=2*
n(A) P = n(A)L =0
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#2, BI3ONFTNDEHESETH, mixing formula ®
TNTEEELT, 25D grade DENBEERER ¢
ELTREST 2881, ROZHEHIZLTNS.

1) P, P"® mixing formula ® gradedd r 2L F T

H5.
2) PP OLThoBEDS
g(~A)Q = g(~A) P, g(A)Q =g(AF
g(~A)Q = g(~A)P", g(AQ=g(AP".

3) 0=r—m(AN~A)L" = r—m(AN~A)L

DB O 2431 L DFRESNTHS. flloPh
5, mixture 75 LDEHKI Q MEN 5 Z &i3 Gentzen
X3 LK OBRXEETH D4, QiLB) 5% formula
O grade % P> 5 TS A ERII SO, #l1~3
BZ2OFREELTORTHS. BLXIIGLCILLHEA
LBREINHEEEZTHS. DRIBEREILLS.

4. Rank

AN P DR S 1IoWT, SOREKHS formula
OXAEMET S, SORBHLOBICENBIELLEE, ¥
WT MOED formula TIE78 5% & T A% TD MDD
formula DK% (Z)P THOH L, M 3 D rank
EEES: HFEAR P D#ERICdH 5 formula A LD W,
AR EBIMHD rank DR AEEZ (ADPTHLHL,
formula A @ rank &R HEShICr(AP =1,

PIFiesWTid, Bifiofyicdxoit & 5 SEERA
BL,RIDNWT, @ mixing formula®¥l 4°, 1° @
rank r(4°)L, rUIP)R%EEZ 5. —RiCAAR PO
BRI HAIEEINE TV formula DF 4° Lo
T, AL RELMFED rank OB AEE r( LD PTHoH
7.

5. SIFEEBAR D 1= D Rank

4 HiIBVT, Gentzen K K- TEHRI N/ rank %
MmEEAVTR~RI. LbL, COEETIITDERR
P®rank &EIEFRAKO rank 5 —FK T 5 EE RS

V. COEESEBD BICIIRD LS IKERTUT L0

5.1. MHERPOMBEIICONT, I ORKICHS for-
mula DEAEMETS. IOBELOFICENED X,
O TMDIED formula THRLEBETAETDOMD
o formula D@, b L, MOED formula %
bosequent DB M - M OFETH - T, ZDOMLAD
formula® grade 2% L { 13 5¥DTOHETOMOD
o formula OEHEOR/MEE r(Z)P THoD L,

ks O GHEAEDOI-HD) rank &FESS. EBN
PO¥RICH S formula A iLDWT, AICE3MKED
rank ORKE%E r'(ADP THob L, formula A D@

Cut Elimination D 5% (H)

ERBAEOD=H D) rank EFE. ' (4°)P S FRBEICE
£95. ROEBEWIEO -,

5.2 MNP OMIEAARIAE P &9 5. PORAK D
A{EED formula A EXET 5 PPoRRicEH 3 for-
mula A'D GEEFBRDHD) rank (3—H$ 5.

GEB) AREZMKE Trank BB/ADHD% 3 &4
5L, WMETBIBPICH-TALES, HICAKE
AMECrank BEADSDAEMT 5. I’ D FHIC
Mi5d B POMKTARES bDRILTH B4, I'OL
it 3 PO MK nE, T'OBPiBNTM
- M OF.D sequent THIED grade DF L WEHES
KHbHT &iTiin, ERIKRT 5. BT &FICEs
BT TP iCh~TARES. B2 0224 %
sBRINEF I,

Fizif 1oL s, ZORMETHERTHEH20 L’
TEZBERDLDICIES, AHTERBSN/zrank T
BLOBRRILHEB~AILDVTIEr(~AL =4 L'O&
AHBMIET B ~AIDOTIER r(~A)L =6 £130
—HLIEW, ETAY, LOMITERSN: (BEXLW
Ko tz3dD) rank Tid r'(~A)L =4, r'(~4A)L = 4
L7300 —HKT 5.

CDLHRTOFARP &, = DOWMEILRAR PORIH
*EZ Crank 2Ad 5L Eicid, ZOHMTHAZN
12 (BELEASO 12 D) rank 3EFITH 3.

L LS, Bitrank S EXZAHTERS
NELOABRT A ERLTREABISC LTS
¥, 750 Gentzen iT X 3 rank {3 MK AT L S0,

6. FRAICDNWTOHE
AlARBY TV TGER L BB A RNEILOE 5120
WEIEL, RT3 E2HHRAT 5.
6.1. LKIEBWTT ~ 4 2R ET2THRE P &
T5. aid I'- 4 iTETNBEED free variable &
T5. COEE, I'>4HobhbdXTD a ITfF
EDterm t 2RALTTE 3% sequent I'(¢)—~ 4(2)
ZRAET AR P BSFEET B, £ PicBi) 310k
2, #RicBW 322 TR0 formula OFY I'°, 4° DB~
LT, PieoTeihd 5MME°, 2 TiLw for-
mula OF| I'*’, 4°" BEELT, ROFANBTO 0.
g(Z)P=g(Z)P, g(I'°, 4°)P= g(I'*’, 4°°)P
m(r®, 4°)P=m(r*, 4°)F
n(re, 4°)P= n(I*, 4*>") P
(GERR) mifE? D6 KEEL /LT, Fi4E! D3
53 ERRICEIAT T L. BRI OV TOERIIER
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THRBROBREAELEAL TRV EERTNE LY.
RELSBEIEOE. Rib->TCHiAMY @351, 352
BEFTHE L.

7. g(A)P=0 &% % formura A DiEE

Hi%RY KB W TR L - BEERREcoE 3 e
IKEIEL, KI5 EA2HERT 5.
7.1. LK'&BWT, AR P 0#ERicdH 2 formula
2AETE. $hg(AP=0 &35 ZOLEPOK
A5 AEBELTHE OIS sequent 2R & A IEHA
RP*»dH5. LhbPYORILSHLEBDOETHL
formula ®FIA°IKDOVWTPORRICH BT BELC
oD formula OFI4°AEZ B L%, ROZUMERILT
5.

1) P*O#HRKOBBIIPOH AR OBEHLT TH

5.
2) P*OR/RBOHBRIEZ, Pk 3EEOHRN
OEBLTTH 5.
3 g(42)P*=g(4°)P, r(4°)P* =¢(4)P,
g(4)P*+ 0D+ E, m(4°)P* 2 m(4°)P.

(REBR) mi4FED @ 3.61 &ERRICGGEI T T K.

B, Ui BOTRLHPRBITLHEICEL HDE, 6.
1, 7.1 0METH5H, PHmixture 2L HER
WL, formula OFTH2MLEIGTEL HEED formula
THRATHS. 28D g(4°)L, m(4°)L DFERE FH,
T4 formula iICOWTER L TH LIRS 2EKTHS.

8. #IEMFEAR

Fok i3I LK OBFREBOFGEHA 525 EHEHIR
Stz T PHIFAAR &I N 2 BRI VT DA
cut-elimination 23fT7Z 3 Z & &/RY. T O TIIHE
DS L EZRLIBNRS .

2%, 3EITERNIzL ST mixture 25 LOTHE Q
DORADEED formula C D grade 2 FH 4 35k %
EZl, T OOHERBENITRS 20 MEICES S
VOTERL TR, 3ETHRLALIICPE 1EH
Ed 38 L DR formula A K20 T—RRICTFRIC
135,

g(AYL = g(A)L+{g—m(M)L}
GLCkbHEAT 5 & &iid, MIERMESHBEICITS.
ZCTHER T3 LEORVIEHRIOSEE UTHERK
BroPTOLORTRTHS.

{g—m(M)L} =0, {g—m(M)R} =0
ZOPMELTRAIDOL THS. LLLUBSERE S
T &G, CoRMEERGICTHRRIIER DG,
1DL, R Fl20 L, R, 3D R I OFEMEE#HI

# AR EEHRTCE
=S4 AN
8.1. LK itHB T mixture IR EZEOHRICBVLTO

AEAENTVEROLHSUMARPEEZ L. 4,
% % mixing formula ®%|% 4°, I°THobd. T O
EE ROZHEAS1:THHERKRPAMETARE V.
P-4 I-~4
r, mom* - 4*% A (M)
FEEEM)
m(4°)L = m(/I°)R = max{g(4°)L, g(I°)R}

9. PEIFSFEARIZ (3 B cut-elimination D ETE
P (2EE BRI REEEE SRR 7 v - TiC

DWW cut-elimination 2iEBH9 5. L 7dd - THIIEAE

BRicE LTI, 280 g(C)Q OFEMALEICK 5.

(FLEIARIC & T B cut-elimination DER)
HMIFIERAK P ot LT, IROZH4H1-3 LK DIEE
MQBHFELET S.
I: Qi3 mixture 2& £/,
I: PO¥REQOERRII—BT 5.
M: PO¥AD formula C EXtIET 3 Q DEARD
formula C €2\, g(ClQ =g(CHP
V. B sHGgT5Ciko0T
g(C)Q+0m&E, m(C)Q =zm(C)HP.
GEM) —%, S EIRENICEEZLSLETHS.
g(4)L+g(HI°)R =g, r(4HL+r(II°)R=1 &T 5
LENHB. gbrROVWTO_ERMESE Y g+
r KOWTORBBRAETIEIAY 2. HE&2J3 Gent-
zen DHEEFRAERUTHAM, 1 ~NOEZE%E
B2 F/g(C)P, m(COPIF, COHBMBLILH S

DPRICHDDAEZEATZDOEEFNMET S, (28DES
=)
9.1. g(A)L=00&ZE, LOFT~XTD mixing for-

mula MiIZ2oW T g(M)L =0. §-T7.1%FELE
OERZLBEHTBHE, T ~ 4*hmixture L TEON
5. FO®ID, IT*—~ 4% A 1T155 &5 IK@Mick, #H%x
BHTNE L. 2T ~NEHSH. C in R iTo0
T, g(C)Q =0 BOTNEHEASH. C in L ITHW
T, T.10DL0HESH,. g(IIDR = 00+E b
9.2 g(4°)L+0,g(I°)R+0 DEEXEZD. E
FLom(4°)L 21, m(I)R 2 1. BEMNGEARIK
T B DIROBERERHAT S ;

gL =g(4°)L, mL=m(4°)L, rL=r(4°)L

gR = g(II°)R, mR=m{II°>)R, rR=r1(II°)R.

(1,1—1,1):gL=1, rL=1, gR=1, rR=1 ®
EE, PRROETHS. BoDICREQELTHEAT
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AT L,
M-M_ M-M
M-M
LK Tk, ZOED mixtured BEHEL THIETHS.
(1,1—%2): gL=1, rL=1, rR=2 TgRIHER
DEE, PRIROETHS.

" M],WH* S on
PHHEEHRNEOT, gR=1 EMBZENTROE
BLo5nhs. RiTHE,E, BAEEATHEQMEN
5. Min L 3&#HaEAkd. Cin REH X5,

1 RERERIROERNTLH S.

mL=mR=gL=gR
HHE3E#L 0, mLsgl, mR<gR MBI
(%,*—1,1): gR=1, rR=1TgL, tL BEED
E&E, (11— %) E[EHK
(x,1—=*1): rL=rR=1TgL, gRz2 THED
&, F1OFRSBKOIL>TWEDT, I'~4 T
HIESOHBR [, OTFTXTHO, T- 4 SH\WELSD
HRR O FRTHS. rL=rR=14k0, L, RH#K
mixing formula 37251 >Ch 0, LHrb&% 11,1,
@ chief formula TRFHUTE STV, MOE»S L,
L idREOHGBNTH L. BERITS:
D Iy, Is~0#Rkosx, PRROETDH 3.
Li: A T'— 4y o= A, A : Ry
I'-40,~A ~A Iy~ 4
I, my— 4y, A
I, 1:0LRF TOFWSFEAK Ly, Ry %2F > TRODIF
BRI Py %1ES.
Ioy—A, A A TI'— 4,
Iy, ' A, 49
7275 LB A D mixture BFj 2BV D28 TER LI &
9 I mixing formula 21§ TE 5. A1, [ D
sub formula ® %% mixing formula & L CEET 3.

(o5& b EBETL D TR EBE)

ECAHATPEMIERBOTEL L0 TRBRIZLTVS.

m(~A)L=m(~A) R=g(~A)L=g(~A)R
=m(A)Li+H1=m(A)R+1=g(A)Li+1=g(A)R +1.
i Py SREIERITH 0, g(A) L+g(A)R<gL+gR
L0, RNBEORENEZ 5 E030045. (hoFE
bR LD TLIRERS).

RNEDOREL O, Mo, I~ A4, 40iCE S mixture
BLOMENQ, EELT, FEN, V2479, @
hEE»rBEEERTHEQSB LIS,

QMEMI, NEAfd T &, QiDEBMBIFIETS.

2) Iy, IevolREoE:x, PRROETHS.

(M)

(~4

4

Cut Elimination @5 (1)

Ly: I'— 4y, A(a) A@), Iy~ A : Ry
I'> 40 V2A(x) V2 AQ), Ih—~
o= 49, A

$9° 1,20 TDeigen variable D& S, T,
4o, A(x) 1T aMBA > TV, BUITL, OKRAD aiT
HLTt Z#RALTTES '~ 4o, AG) 28R ETH
mixture X LOAARK L BFEE ST 2T EH56.1 K05
M5, F76.1 &0 grade FOWHIZDWTIE, L, &
Ly3E—HLTLW,

Ly & Ry %206~ TROTHAN Py 215,

I'— 40, AG) AW, Ty~ 4 CAD)
I, Hy— 4y, A

mixing formula D¥§E, PISETHE &,
MEORENSFEZ B LR, DEAKTHS.

REDOIREL 0, I, Oy~ 4o, A WCE Zmixture 3
LOERR @ BEELCRHFN, V2447, Q%%
DEFQELTEATNE LY. HEXOhiLEHEABT
7.

3 Ly, [:DPADHERNDEEX, PRROETH 3.

Ly: T —~40,A I' 44, B A o~ A Ry

I~ 4y, ANB  ANB, I~
I Mo—40, 4

P 3755, m(ANB)L=g(ANB)L=gL=2.
Hic L 0 ¥R D mixiing formula ANB iCE 2 D
1T, D ST B MIED grade 249 gL THD.
e g(AYL#0 (0% 0 1BTHHER»SBE-TA
KEZMENFET D) L33 g(ALi=gl-1 &14
5. E-TglAL=0056&g(ALy=gL-1 O
BEEZ T L.

N —1.8(AL =0 DFA.

LDEE, LiOBANSALRHETERLENT 1L
DRirh. HELTELNS T~ 4, K] A i, %
BATNEQMENS. C in L 12 7.1ik& OB,
Ni2& 4 E0MREENS. C in R Hpell, V%
AHled T A S

D—2:g(ALi=gL-1 DFAE.

LoEE, BRLIZ &5 m(A L =gLl-165H
5. BUT L1 & R &> TROIEAR Py 5.

I'— 40, A A Iy~ A (A)
o~ 4o, 4

mixing formula D{EE, P BHIETHET L, 4
MEOREMFEABC LR LEARTHS.

BMEDRELD, 20ETQPRBOLND T ELIZHS
poy

4 (VzA(x))

4 (AAB)

(%, *%—%2): TR227TrlL, gL, gRIFE. 1/
L, gL gR=22 THIERHORIL TV EHEAEEL
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5. I~ 4 3R LOTRATH 5. NILEEIN D
mixing formula 5 I3 ® chief formulaf» & 5 HTH
a9 5.

1) I ® mixing formula 45 I2® chief formula ¢
BWeE, PRROKETHS.

o—-v Ry
r—4 -4
I' IT*-4* 4
L &R EH > TROIFHER P, 215 5.
Ir-4 Q-
I, 0*—4*% @

mixing formula DEFEE I' ~ 4 L2V TiF P DB
LEIL, O DOV TRPO I iKBBETFTRIT—4
o) mixing formula DT L5 formula £ & % 15
ET 3. #->T mixing formula (3 12D chief formu-
laTRBVDOTg(O)R=m(@°)R =gR=mR.
720, ©° i3 R ICHF S mixing formula OFEH 5
Hd. B P EMIELES. 2 (0°)R<IR K
RN DIRENEAL D, BNEDOBEL 0 Py OB
EEIUHRA & D mixture 75 LOGIEK @ SN 3.
QUITH LT, ROLS5UEHREEAL TTE HEHN

M)

(M

2QLFtud i, 2HEBIMELOBESLDT.
r,o*—4* v L Q
O* I~ 4% ¥
-z 13
% T~ 4% A
T, I~ 4% A

I3 [; SEEOHRNTHE L, BB OHE
BN, VEAELTWBEILEE, 1% BEEICEHR
HELTEZTCANEHZOLTHS. UETILHID
DERE S OBEE-MMICH S LAHERIKIES.

DEIC LB 220 LRXELOBEEELS.

PRROETHSB. R R,
-4y A 11— 4y, B
r-4 -4y, ANB

(M)

I, o* —~ 4* Ay, A/\B

LOEDERTHS T~ Ay, A%RBNET B POE
DA A Ry 5. [EIREICTIT — Ay, BICE AHEHAX
2Ry £ETB. Ry, R DB ADKERD IO formula T,
I2i2B8 L T mixing formula O icH 75 formula £
BEEGL D THODT. POMIESRELD, g(IP)R,
=0 #7213 g(I°)R1=gR. g(IIDR, =0 DEXT.1
&0 I* -4y, A E¥AES 5 mixture X LD FEAK
RsMEHEL, T4 g(I°)R2=gR £155. HE-T
L & Ry 0 O IROFIEIEAK Py ENT, RNEDIGE
MREZ 5.

i AR S EHFRLEE

Ir'-4 -4y B
I m*—4*% Ao, B
P DAL LB ILS mixture 75 LOEHAK @,
DIREDREIC L OFEET 5. Rs & Qb L IRDILH
KQafEn . 777U 2 @RI, BOFABINOEH%
HobT.
R3: I* - Ay, A
I, %= 4* Ay A T',II*-4% Ay, B : Q
T, 0% - 4% Ay, A/\B
Q DEMEN, NAATZ EiIKH>0TIE, MHICTAE K
S k.
i b Rk
2) I ® mixing formula 5%,
DEE
D—1: LYPEEIHS>OTOHRROES.
DOBED [ OERM 1 >0 EEDEH LB TH
L. 1S L, PibsHFicsBMsRES & E, Q)
BEMQICIIA T LitEET T L.

(M)

12 D chief formula

2)—2: L ~EDHBRDIBE.
PIZROETH 5.
HO"A,A IRl
- ~A Iy~
=4 “AMcd ()
r, Iy~ 4% 4

RO My iz & 5 mixing formula DF[% Mg &3 5.
POMIEREL 0 g(IMIDR =0 Fhidg(IDR =gR.

FTg(IPR =0 ODBHA/EEZLSL. I P ORiFES
e g(~A)R=g(AR+1 =gR. $¢ g(IDR =
0 1£h5, RIOER Ty~ A ADPST. 1k O %5
ELTTEBIME - A A%EAEST S mixture 5 LD
TR R DEEST S, 7.103) X0 g(AR=0% 1
T g(AR=gR-1, BT g(AR,=0 D& X3, 7.1
O -4, Ao AZBELTTES I -4 % #&
A &35 mixture & LA Rs MWEHAT 5D T, &
M Ry ORAUCH, HEBEMTAUEENOQ BB S N
5. zDQMEMFON, NVAALTTEEFT 1 X085
.

RICg(AIR2=gR-1 O&ZFRD & SIALHK P,
2L&ERIOIES.

Ot-4, 4 R,
~A N5~ 4

I g~ 4* 4

LZATg(AR=gR-1 D& &EF, R, DIEO AL
5 g(AYR2 =m(A)R;=gR~1 MHT7.1M3) L DIRIEX
T3, iz g(~ARy=m(~A)Ry=gR=gL. 1
LRI P\ DEITHSD ~A N~ A5 HEREFT B
PARAEEWT 5. B PIRHETH D, r(~A)R,=1

I'—=4

(~4)



B23E

<R &V, BWEDENER 5. mEDRE I &
OBFLEARAEE /- mixture X LOEHK 4 Q T4
v, QAEHN, VAT &, Fiextid
g ko,

WiLg(IPR=gRDBEHEZLD. LR ELERDOH
#wrog(A)R; =0 & g(A)R 1 =gR-1 =mR-1 DB
BhHLN, WIhOBES, L RiXDRO P, %{F
5.

r-4 Iy~ 4, A
T IO5—~ 4% 4, A

Py3MIET, rank STHBDT, T, I§~ 4% 4
ARBRETE QBELETS. REORELD
g(AQi=0F ik g(A)Qi=gL-1=m(A)Q D2
OEENHL. g(A)Q, =00+, T.1X0 Q4N
3. bH)—HDEET %N Gentzen D HHEIC KO, @
DHENS. SREFI, Vid 7. 1 X3RHEDREL DA S
».

2)—3 : BV EDOHAKKOBE.

PRROETHA.

A(H), Hy— A
-4 VxA(x), Ho— 4
r, oy— 4% 4

D—2 R TN I, BT HICPOMIEERANS
HHDT, gradeB0DEXF T 14EHL, A TH
grade [3[d U723 rank O F 45 - 7§l IEAE BRI A EN T

(~4

(VxA(x))

SEORENSEAS. BEDDTE 480 T UTHS H,

2D —4 : L BNEDOHRNADEE.

PRROWE EFEZ TR,
A Iy~ A
=4 ANBI=A (. oy
r, mt— 4% 4
2)— 3 LElfE.

(%,2—=* %): 1L 22 7TrR, gL, gRIFEE. 127201,
gL, gR22DBEAER L. B TDOEAEPRIGED
I, BIRD (%% —%2) LEAKTHE. ROBE
DAEFETHICLED D,

LBV AEOHHRE T, mixing formula s I, ® ch-
ief formula OBE, P RROETHS.

Li: T~ 4, Ala)

=40, VzA(Gx) NI~ 4

r, m*— 4% 4
L OBRD 4o LEE L 52D mixing formula ©
Flg 45235, g(dDL=gL DE%, 2EDORMZE
A3 50 H 5D T, Bib - Teigen variable ©
SURHITEIICERE L TBL. 0% 0 POIEHEN
Ot ELEONTVHAER 2 L-THL. 2L

(VzA(x))

Cut Elimination ® 5 (II)

T, I'~45 Ala) 28BRETB L LT 6. 1%8
Rd4% LitbobhddRXTODailbE#RALTT
& % mixture 2S5 BMOIIENA L, £33, L DR
D ASOHEMAE L D dotBWTH, BLES 45 %
BOaCEizd s E5iC LD A5ICHiSd 5 Ly dfor-
mula £2MEHobT BRI EH VLT &
T3, TOXHILTL2iKBY % mixing formula O
BEL, TOHLOITILSEHEEL - LT, ROFEDIE
R A L, & R OED. (BFEOBS, MR mixing
formula DIEERERLITWV.)
I —~ 44, A(H) -4
r, %~ 4% A(H), 4
DA A P &4 5. PiRMIETHO, grade T
Bl U728, rankdSFTHS- TWBD T, BINEDREDME
AT, Py LEUHERAE SO mixture L LOEEK Q.
BEETS. TLTg(AB))Q1=0 £1id gL-1.
Z0HhD g (A Q =gL=1 KDV TDHEZLS.
LD&EE g(ABL))Q:1=m(A(B))Q=gL—1 iTIE5.
ROMAR P2 % Q1 E R SIEL M, TOEEHAE
3 b hieigen variable TH 5 T LB D,
Qi I, M*—~ 4%, Ab), 4
r,n*-43% 4, A(b)
P, I* - 4%, 4, V2 A(x) n-4
I,oo* IT*— 4% A, A
Pyl grade @B U2 r(VaAR)) =1 <rL &7~
THEDEZ 5. P BHIETHLTERHASH. &
I P, OBEA LEICERE D mixture 73 LOIEHK Q2
DPEETS. Q:ORNicEH i, BEEH T3 &%
HBEQPEONS. QURHEN, Niehicd Z EEHEL
HEHIE, BREOREEMCTHICHE ~TOHE &
W,

(VxA(x))

(VzA(D))

10. #HIEEFRARIICY 3 T & AT BEME

PUED &SI LT, BARBMEERRD 7'v—7icxd
LT3 cut-elimination 5 TE B DB d -1z, D
FEHRHESESRESNTO AL FICEFIRELVD
DIT13 0, $1: Gentzen DIFPEH A FD T T AT
FH RIS, L LIghss, METFERO 7v—
TIEBINS W EDEERTHS. RADFHERAAE
DEHDEF TR, GLCPL] K HBEA TS 3REK
BT, FllOLS57&DITX A cut elimination D%
FEEZTHEY., BARBShI:REE2-o955%. £
OFBEIMELANOBALL AT AT L L&, ITOIEE
Wi ko—BEdicd2ETHS. TNLHLOFEBICD
WTRNE. 201D RL2DHERERORL-T, 4
LoD THS.



& 1l

B4R o E TIeBW TR L IBEADHEDOHR
HEGHIAT 2LV OIBEE & - THRINTH S,
cut-elimination D I BT A EZ 578 SIEBIEOEE
BIIAETHO, IFOEHIIHTHEL, &L
E-TEESFHIROBOTHS.

1) mixture OF LOEBEOHA.

2) LK % LK’ ic#iiik L. 2 ORIOBAGKREIEH.

3 LK ki35, HlLF, MEDESR

4) LK  it8i} 5, rank QMIHKICRARKRL 7 EH.

5) LK kB3, MMEHED grade g(Z )P DESH.

6) LK ickitsd, g( 4P, m(4°)P DEE.

7 LK iksd3, g(COP, m(CIPILD>VTDE
AV RAIR DWW TORMEDIEA.

8) LK ikkkits, g(C)P, m(CHP, r(CIPITDOL
TOEEEH NIz g(A) =0 L7135 formula A D
HEICHOWTOMBEDIER.

9 HIESEHEmMA)L=g(4°)L=g(I°)R=m(I°)R
A AT RIEIEERIT BT 5 cut-elimination
DEBEDILH.

D~3), 5 @Ei4kE"ic, zoEEBIcHs.

FhPBEE L TCOMEARANOTHAALERT 5729
RS UBRLIETH S, g(C)PIiENF 5 v(CHP,
ZLT, m(C)P LMY % u(C)PHEFELELTH~D
AT EEBIE, BREROHBRO AL mixture THD
AEPAASE I AR IE SR A & 113 5 9 IO IR AE
MTHDHT LD, HULS)DEHLBKRT 5.

11. weight OEHOH
FaRBROBLICH Sbnd formula D gradedsH
K1DBEREZTE.. LHL 1 THHILERIHD
chief formula EORXANZFTH . 1 LRIETHIUTK
METEBIIITTHS.
11. 1. mixture 22 F KOAPR POKRKET -4 &
45, T, 4 DIEES N/ formula DFN%ET°, 4° L5 5.
max{g(Ir°)P, g(4°)P }=r %A 1L LD BRE%E
r¢d3 POMEKI DORYIO formula AICDWVWT,
P(r°—4°: p)Ic&13 3 A0 weight w(A)P(Ir°— 4°
CD)ERDEHCEHL, REOBVWEERIW(ADPE
ok w(A) LBREET 5. F1id, w(Z)P, w(Z) &BgEd
5.
1) ADEERD formula T, SHT° 4 ICE 5 MK
DE&EIFw(A) =r—(g(Z)P-1).
2) ADEROD formula T, THT°, A°DVFHiC
bEST, ZOBROMLL»SHAZMES IKOVT
b, e, L2 ESRVESER, wld) =1
3) ANERR® formula T, JiRI° 42D ThHic

& PSSRV S S

LESIOY, ZOBRROMILSHBI HTC, 4°
CELEXFIwlA) =1~ (g(Z)P-1).

4) ADHED chief formulad &%, w(A4) =0,

5) I°, A°LHREDFIDE XL, ABEBRICHBE
FRw(A =1, ABHDEE w(A) =0.

12. value DEHDH)

HEHCBOTHERO formula A 121 LLED weight
AEZLIL. IROERITHBDLL 11Tk bDTH 5.
12.1. T — 4 1TE % mixture & L WEEAR P it D
WC, P(Pr°—4°:n%4%x25%3. POMHEZILDONVT
V(E)P(Ir°—4°:r) 2 P(r°—=4°:r) L8332 0
value &MY, DXDLSICEZL, v(Z)P, v(Z) &
B&id 5.

D ZHERD formula A ST 5 &%,

v(Z) =w(A)+(g(2)P-1)
2) ZHED chief formula > SHEE 5 & &,
v(Z)=0
12.2. P(I° - 4°: 1) OERADZE T formula DF)
QicoVT, v(D), u(®) 2EHTA.
v(®) =max{v(Z): O ICELMIHK S},
min{v(Z) : $RH 5 OICES Mk}
w o) :{ [v(®) z1]

0 (v(®) =0]

13. ZEEE~NOREB

PEn&Sicu, v2ERT S L, 6HLRIKENTm
g DMbOIC Y, v TEEDALERNGTES. £ LTH
ORI 1T DS mixture THSIEARPICET 5 L,
R® mixing formula DF| % 4°, 01° & %2 5. 1,
max{g(4°)L, g(I°)R}Y=r &L T, L, R IKHLT
LC 4% 1), RUI°~ :D)AFEABTERTLEER
DPIE, u, v ICET ARIETARIICES. £/ L, RO
weight DEKEAwET 2 L9 w=1 DBAETH
BT EHGDB.

g B X ®

D ZFb # : Cut Elimination ®H( 1), AR
BOFE21%, p.91—100, 1987.

2) &l # : Cut Elimination ®F# (1), A4
| OE22%, p.69—74, 1988.

—100—



