0000000000 QL
0oO00,0000,0000

1 0000

000000000000000000000000000000000000000
000000000000000. 000000000000000000000000
000000000000000000.00000,0000000000000000
00000,00000000000,00000000000000000000000
ooooo.

0000000,0000000000 QLOOO0,00000 (soundness) 0000
oooooo.

QLOODOO00,00000000000000 V,A,L\V,A0000000000
00 <00000000000000 —000:

1 a<bOOOD0O,
(a—1b)=
0 OOOO0OO0.

2 JOouoobooood

oooo (C),(ph)DoD00Db0O0 £0 “00000000O00OO’0000O00O0O. £O
goooobogilgoooobo.

(C) 0ce£O000,000000000000 ¢€e£000000000
(Cy) tH=c
(C2) evet=1 00 cAct=0
(C3) O0D0D0beLOOOO,b<c=ct<bt

(P) bjece£L OO b<cOODOO, {bblec} 000000 LOODDD,000000.

O0,b#c00b<cO00OD0. 0000,
b<z<e¢ — z=0b 000 z=c¢

ooooooodgd eObpd “DOOOD”0O0D. ODDOOOOODOOOO £cO00OOO
oooooono «cogrooo.
0000000000000 (A) 0000000000000 0D0UoooooOoO.

(A) (4) oODDOObKOODOD,p<bOOOUOOOpOODDOO.
(A2) pO0OOOOpAb=00000,pvbO 000000,



00,000000000000000000000:
00 21 0000000000000,
b<cOOOOc=bV (cAbb).

00 2.1 6000000000000 £00000.
{b,bl,c,ct}0000000000O00O0O0O0O0OO, b0 ¢0 “0007000000,
bleO DO,
00,be£0 £LO00000 ADDOD,bADDDOOODOODO.

blALL (0 acADDDOD bla )

00 2.2 (Piron (1976) pp.25-27) 00000000000 £00b,c0000,00
400000000.

L.ble

2.(bAc)V(bEAc)V(bAcH)V (bEAct) =1

3.(bAc)V (bEAe)=c

4. (bVct)Ac=bAc

00 2.3 (Piron (1976) p.27,p.28) 00000000000 £00000 CObeL
DDDD,bgCDDD,DDDDDD.

L Vecne)=bAN(VCO), AicdVe)=bV(AC)

2.0V C, bIAC

3 DO00bOoobobO QL
QLOODOD0O0D0,0000000

1.0000

oood: a,ag, -

ogood: xy,xza,---
2.0000: P,Q,R,---
3.0000: A, V, —, 5V, 3
4.0000: (,)(00), ,(ooo)

QLO “0 (term)”’0,000000000,QLO “000 (formula)’0000000,0
0000 Pa, - ,a,) 00000000000000.

000000,ab,---0000000000,2,y,---0000000000, ¢,9,&,--
0 00000000000, 0,AILA,--- 00000000 (00000000)000
oooooooo.



00 31000 ¢,¢0000,
def
Dp & (p—¢) =0
def
el & o= (eAY)V(pAyt)

rooo0oo0ooog ,s,... v, 00000,

ol T & (plvn) A (0l 2) A=~ A (0 )

oooo0ooTr,ADOoOo,'=AQ000 “0”000.

00 3.2 ‘0-0000”0,00000000.

l.o—y0O0O00000O0O,0-0000000.

2.0,40 0-0000000,pA®, oVvyO00 ¢l0,0-0000000.
3.9() 0 O-0000000,Vap(z) 000 Fzp(x)0,0-0000000.
4. 0-00000, 1,2,300000b00boooog.

0-0000000000,%,4,...000,0-00000000000000,T,A,ILA,...
oooag.

00 3.3 QLOOOnDoonoonog

1.000o0

l.op= ¢
2. = oply, =ply
3. (p— ) =l

2.0000

(1)0000000000:

0. r—=A r—=A
e I=A = A
0 - 907()0)1—‘:>A F:>A,(,0,(,D
e I=A I— A
0 - P7907¢7H:A F:>A7§07¢)A
- T ll= A ['= A Y,0,A
Q000 . { = eplr|rinll} { = ¢ld] nA} T= Ao g II=A

III= AA



(2)000oooooooog:

A o, = A v, ' = A r=A¢ T= AW
' e AN, T = A oA, T = A Pl A YLAT = A oA
v - o, = A ¢y, = A I'=A,p = Ay
' elT, [T, oV, T = A = A,pVy T = AV
I'=Ap ¢II1=A o, T = A9
—. — — = —
p— Y, IIT= A A = A¢p—1
1 = A = Ao o, I'= A
' ol Aot T = A = A, ptt oD, T = A, o+
v o(a),l = A I' = A, g(a)
' Vep(z), I = A o) AT = A, Vzp(x)
0o0,ce00000O0O0O. 00,0000 ooooooon,
bO0oOOoOOOoOOOoOoooooooo.
5. o(a), Il = A I = A, p(a)

o), T, Fzp(z), I = A

I' = A, Jzp(x)

ugob,c00nooobooooog, uboo,edonoooon.

pOUooboooboooooog.

0l = A0 “00 (0 )000 “00000”0,000000000. 00, (¢ —
VAN —9)0 oy 0000000000. 0000000 QLODO,0000000

googoobooobooon.

00 3.1 (0oo00d) =6<600000000,
goo.

OO0 3.20000QLOOCOOOOOO.

:>90<—>(,0LL

= oV, phpl=

Lp—m =Pt — ot

(eVY)t = ot Ayt (pAY)t = ptvyt
ol =Ylo

Op = o

7. p = Oy

8. VzOp(xr) = OVzp(x)

9. 8L, L = EN(p V) = (EAP)V(EAY)
10. L, £y = EV (pAY) = (EV ) A(EVY)
11. Va(pl(z) = (o Az (x)) < Jz(e Ap(z))

00 0000,345900000.

(@]



p = p=1
p,p o =1
0,0 - Y=
pov=9plv A =olle—=v)  olle—v),elvt vt ooy = ot
B o—¢p=ply" elvt ot o — = o"
oYYt oo = o
Vo= = 9T
p—Pp= ot > yT

000,40 ¢ = ((phle = oD elvh) = ((plle =)yt = ((plle —

U)o — )7, 0 BO « = ((plyvH)v") = ((lvH) (¢ —v)’000,000
0000000000000 2000000000.

4.
300,
o= )
wj_:>g0l
goooo.go (*)DDDDDDDD.
ot = o
= T APt = ot
80:>90LL SDJ_J_ — (SDJ_/\wJ_)J_ (*) :
o= (p" AP Y= (¢ AypH)T
et APt = ot Ayt eV = (pT AT
P Cl o (T APH T = (pv )T ™)

et APt = (p V)T
40000000000000.

gbooobg 3400b00,booboooboog.

ply = oo (@A) VI(eAYh)
= ((pAY)V (APt o oh
— (pAY) A (P AYPH)Y) & ot
(e A )" A (ph V) = oF
= WAPAYTA(PTVY)) = AP
Lol = WAAY)T) « W Aeh) (1)
00,00000300,

—

= (pAY) =
= Yl(eAV)
= o WAEAY)V @A (PAY)T)



L= e ARV (@A (pAY)T) (2)
00,QLOOO0OO0OOO0.

(Yo (YV)AGE = A)=1¢—(yVA) (3)
ooooo,(1),2)0 (3)0000,0000000000,

el = Y= WAQ) V(AP

noo,
el = Plo
ooo.
9.
o= §=¢ V=1 §=¢
0, = 0, &= § v, =1 P, = ¢
0, &= pN¢§ Y, E= PN

0, = (P ANV WAL  P,E= (pNV [ AE
pl&YIEE VY = (P AV (AL
PLEDIEEN (VYY) = (PAEV (Y AE)
pl&VIE=EN(pVY) — (P AE V(P AL
00000 2000325000000000000
ELp, &l = EN(pV ) = (P ANEV (P AE)

Elolv = (N VN —EN(pVvy)D,00000000000000. y

4 QLUOOOOOO

00000 QLOOOO0OOOO0O0OO,0000b0000oQLOooDoooooon. o
O0000oOooooo (L,D,f)0 “QLOOO0”000.

rogoooooooooboo,pooooboo0oooob. fobo0oOoOobobOOoOoOoOoo
000000,RO0,000000000000, f(R)O D00 LOOOOOOO.

goo,b0oooob0 FYvoouoo poboob g, “p-Oo’0oog, D-00we0O, O
b0 DOOdODOOO,

iy — 400 (00 a00000),
vb) = d (bDeDODOOD)

00 D-00 v 0, v(d/a)000.
QLOOOO D-0000000000,0000000000000000,00 “007
ooooon.



00,000 M=(L,D,f)0 D-00 00000000 0000 ¢[M,v]€ L0,
oooooooo.

R(ai,... an)[M,v] = f(R)(v(a1),...,v(an))
(W AO)[M,v] = P[M,v]AOM,v]0
(Y VO)M,v] = p[M,v]VO[M,u]

_ )1 (W[M,v] <0[M,0]000),0
W= )Mo = {0 (0o00000)

(WM, 0] = (¢[M, vD
Vo(z)[M,0] = N{v(a) /a)] | d € D}
Fp(@)[M, 0] = \/{v(a) Ja)] | d € D}

oooo,0I'=AD0 “QL-OO0’000,000C0C0000000D0ODOO.

N{@M, 0] | in T} < \/{$[M, 0] | ¢ in A}
oooooooo,ooooooooaa:

00 41 (QLOODOO0) QL-0000000,QL-00000.

Ut tooboooboouooobbotboooboodo. booobouooboooobooo
ugbo.b0g,0booobooobbooboobobo,booobooboooog.

00000,00000000000000000O0O000 [—-0)0[LOjODOODOOD
goooooooo.

1.

= A 91 :ADDD-
(¢ — ), 0, II=A,A '
v= NA{0[M,v] |0 in T}, 77—/\{9 v] | 0 in I}
5= V{O[M, 0] |0in A}, X=\/{0[M,v] |06 in A}

000. ADODOTO0000, 000 C-00000000000, 6,70 00 10
uo.
(a)7=00006=1000:
goo,0b0booboobooon.
(h)yr=1006=0000:
0000000000, 7=100,¢[Mu] <\ §=000, < ¢[M,uv].
i o[M,v] <¢[M,»]000:

v < [M,v] < Y[M,v] <A

gobo,gbobaoobood.



ii. o[M,v] <[M,0v]00000:
(¢ —¥)[M,0]=000,00000000.

o, I'= A

gono:
elT, T'= A, pt

gooogoogn,

M, o] A NOIM, 0] [9in T} < \/{&[M,0] | € in A}

goo.
() TOO0ODOD MO ploe0DODDDOO0O0

N{(pl&)[M,v] [§inT} =0

gboooo,gbooboobon.
() TOO0O00O00O0D060 ¢le0DODOODO

N(@LO)[M, 0] | 0inT} =1
ogooo,00o0oocooooo,
A0, 0] [0in T} = A{OA (o V@) [M,v] |0 inT}
= N{OAQ)M, 0]V (6 A")[M,v]|6inT}
< N0 A@)[M, 0] v o"[M,0] |6 in T}
= AN{(O AQ)[M,0]| 0 in T}V " [M,v]
= (p[M,v] A N{OIM, 0] | 6 in T}) v o™ [M, ]
< (VA{EM, 0] | € in A}) V ot [M, 0],

V
V

goboo,b0bobbooboooooonog. g
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