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1 0000

ooboooooooooobooobooboobbobboobooobooboobobooon
bobobooobooo.boobooboobo,oboboooobooobooooobooobo,on,n
Oobobobobooboobobobboooobobooo,oboboboboooobogon
Ooboboobooooobooboboboooooooboan.

oobobdboboooboobobdobooboobooboboooooooo.ogn
O0000000O0sequent00000000DO0,00 involutiveOODOOOODO,000
vbobooboobdbobooobooboobobooboooog.

cooboooboob,0o0boobobobooboobbooboobobobo,bbobon
uooobo,obooboobdobooboouobobooboboboooooobooboan.

O0000 cut-free0000000DO0 sequent 00000000000 OO0DOOOODO
O000commutative 0000 0000000000000 O0O0O0OOO sequent(LK O
O sequent) 000000000 involutive D0 00 sequent 0000000000 ODOO
UdbO0O0Osequentd 00 cut000O000OOOOOOOODOOODOOOOOODOOODOO

translation0 0 0 000000000000 OCOO0OCOO0OCO0O0. 0000 trans-
lation0 , 00000000000 DOOOO0ODOO translation 0 0 OO Kolmogorov O O
00 GlivenkoOOOOOO. O0OD0OODOODOO,00000,0000000000
involutive U0 O O0OODOO0O0OO0O0OO0OOOOO0ODOOOOOOOOODOODO.

2 0000000 sequent U0 OO0

gbobooboboooboobobg rFLObO0Ob0O0D LJOO0OObLO0DbO
oooogbobobobob.0ob,cKkO000ooboobobobobobobobog
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OCFLOOD.000, FLOOOOOOOO (involution) -~ = a 00000000
O InFLODOO.
OO00,0000000000000000000,000000000000000A0
00 exchagerule OO0 O OOO0OOOOOOOOO.
FL, CFL, InFLO exchange rule 000000000, FLe, CFLe, InNFLeOODO.
CFLed MALL(multiplicative additive linear logic), 0 O FLe O intuitionistic linear logic
oooooo.

3 Positive fragments

O00D00000 translationD 000000000 OODOODO positive fragments [0 O
O00000.00000000,000 = (negation)0 00000000 translation O O
gbooboooooooboooo.,

O 00 positive fragments 0 0 O, positive formulaO0 000000 .

Definition 1. (positive formula)
000 0 -00000000 (@O 00)00,p0 positive formula0 00O .

Definition 2. (Positive fragments)
logic LOOO, LTO LOOOOOO positive formula0 000000 ,LO positive fragment
0oood

Odooooooobobo,o0d TheoremOOOOO.
Theorem 1. CFLew®™ F T = «a iff FLewt F T = «
Theorem 2. CFLet F T = « iff FLet + T = «

00,0000 TheoremOOOOOOOO LK (CFLecw™) O LJT(FLecwt)0 OO0
Oo0oooooooogooo.

000000000000 contractiond 00O OO O positive fragments 0 0 0 00O O
0o0oobooobOooboooooooooon.

00000000, contraction0 0000000 0O0OO0ODOOOODOO0OOODOODOO
oo, 0jdoooobbobboooooooobobobboooooo. boboog, -0
0000000 translation0 0000000000 O0OOO0OOOODOO.

4 KolmogorovO OO OOOOOOO

0000000000 (A.N.Kolmogorov) 0O O 00000 Kolmogorovd OO (The
Kolmogorov-style translation) DO OO0O0O0O0O0OO0O0O0OO translation 0000000
000000 (D0 400). 000000000000000000000 translation
sgooog.



Definition 3. (The Kolmogorov-style translation)

(00000 )0oobo  cooo,000T7T(C)OboDO00D0DoDUOoooooDOOn.
T(J_)::—mJ_

T(T) =

p):=--p (pODODOO)

(T

(p) i= -

(AAB) = ~=(T(A) AT(B))
( )

(

(

i B B

A=B) = =~(T(A)=T(B))
AV B) = ~(=T(A) A -T(B))
—A) = (A)

NS

00000 KolmogorovDOOOOO000000. 000,LIO ~~(T(A)AT(B)) = T(D)
00000000LKO AAB=DOOOOOOOOOOOOOOOOOOO.

Theorem 3.
00000 A0D00000O0ODOOOO0000,0000000TADLOODODOOOOo
opgooo.

LIFT(T) = T(D) if LKFD =D

OO00roo,po A0D0DOODOODOODOODOD.
00000 KolmogorovO ODODODOOUOOODODODOOOOO translationd O O O
000 (@000 [4). 0000000000000 0O0OOOOoooOog,

Definition 4.

Definition 30 translation T 0000, T(0), T(1), T(Ae B) DO OOODODODODO.
T(0):=0

T(1) = -1

T(AeB):=—--(T(A)eT(B))

Oboooo, 7000000000,00000 Theorem 3000000000000
gobooogoobn.

Theorem 4.

FLeFT() = T(D) iff CFLeFT = D
FLewtHT(')=T(D) iff CFLewkT =D
FLec-T(')=T(D) iff CFLectT =D

HEN

000 Kolmogorov OO
lation 0 O O .

gbooobogbobuoobbooboobibd trans-

Definition 5. (translation S)
S(p):=—-—p (pO00D0O0D0ODOO)
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S(AeB):=--(S(A) e S(B)
AV B):=--(S(A) Vv S(B))
S(ANAB):=S(A)AS(B)

5 GlivenkoODOOOOOOOOO

Theorem 5. (GlivenkoO 00O )
AO0O00OOO0OOOOOODOOOOD.00DODO AU LKOODOOoOoOoooooooo
-—AQ0 LJOOOO0OO0OO0DOOobDoo.

00 Theorem O, AODODO, —AODDOOOOOOODOOODODOOOOOODOOOO
O”’000070000000000000A0.

OO0 LO LD FLeOO involutive( DO OO L O CFLe = InFLe) OO, LODODOO
GlivenkoOOOOOOOOOO0DOOO KyOOOOOOOOOO.

Ky : FLe + _|(_|_|a—>/6)—>_|<a—)—|—|/8>
+ —(aAp)—==(——a A -mf)

000,000 TheoremOOOOGOOGOOO.
Theorem 6. CFLel ¢  iff Kok -
Theorem 7. CFLew | ¢ iff Ko+ —f—-(aef)F g

Theorem 8. CFLect ¢  iff Ko+ - (aea)—-at -—p

6 OO4d

O000000000D00000 Kolmogorov-style translation 0 Glivenko O O 0O O
00000000 translation 00000000000 ODOOO0OODOODOOOOODOO.
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