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W, MATEF DGR IR T MBS — A TR, i 5 XA, A
[FIAMATT AAS AR T AT id s B Mt . (B E (A Heyting) FTE: “HEWE
SR UL ERES, BRI, BRNES (REERIES) HA RN
THo RN BB, b AR T RETEABE AL A TS W E A PR, A e AT
Anl e — A ARG ARG S0 T EJ 5 T . 7 (3], 26 311
T AR NERIRIE FIC e T B g N e AR R O, Ak
BRI T B (D B AT RGP, B RO TR AL, TR AR

AN A AN R B, (845 B SO “ 7 I ELA Bl T2 i SR
“RT. AL, XAk, e AR EMERR, — A RS T
XHERER s TR ELE SRR, BATAE —ASdr U8 H A U 45 B 1R
IEVEUEN], AN B E XA BN . B SO SEA AR I A iR (5
- BHOAL BTV AR —) DL ERRERE Y AR R 3 Rt T
G FETOR, FRATREAE B3 3 SORE TR AR, SRy B9 32 SCGE R IIE
TS o TG PR UE Y — A e T BV AR ) R, IS A ST T R 2 Y
L SCGEHRUE BT SO — R RE Lo AT EIEIIE R FE A RS 15 X
ke N A, BARRITTRGIERT R (MO BARKIVE BN R A5 A, RADY
NAAMERRE A ROJTG A CEMA R BE 3G R eSS, RE
EEM. !

2 EREXNHIIBEMERIE X
FEX 2.1 (5T SN 45 ] IOAE B AR ). 2

@ MF—METaE o Kl FE o NEZEMNAE o FAIETEIED .

Q@ MF—MEEaE e GEN IR ™) Kk, HIE —p NEHHACGIE
REARBIRINS o BIREVEIE I #R R EOE R ° (XEWE ¢ A WIETEIEN]D,
XIS FATVIRFR —p ZRAG T HIE PEIER

Q AT —NEHGE o A GEN “pIFH 7)) R, HAE oAy NAHH
BCH I 45 T o BIRIIEPEIE IR o PIRIE PEIERT, XN ERATIRFK o A4

VR F OB, BRI R A PR R R A A bR A SRR DA 5 R R R BRI R
(A.N. Kolmogorov) [T AE MR, SN BHK . BHK RV T X T—MEEAml (BFEEkda
BAELEAT R SRUL, R e BRI VEIE Bl DL FR 0y SO B ) B T ) AR I PR B T AR 3 (S
[4], 559 TUo ASCHYER FE B SONZAEXT BHK ARRES5 165 HOJEAl g sr i, ARBExT & e i, 20, 4
o a2 1) AL AE B 1] 1Y) S5 AR

2B (5], 54849 T, AT T AN FERIE .

SRVEAVIGEM S, FTLVEZMEILA, el “B A -B” XFERZHETF EafEH i “0 = 171X
FERITEIE A




16 WAL 5513 % 55 2 1 2020 4F

AT T RIEVEIER] .

@ XF—MHrBEE o v BN “o B ) Kk, FIE o Vo NEZHAN
X @ BRIETEIE BT s O o RIS VEIEM]® , XIS SRATIRFR o v ¢
R T REVEIE] .

® MF AR ¢ — ¢ GG “WER o, B2 7)) K, HE o - ¥
NEHHAC AL BNIXT @ FIFIE MR AR RES 13 BT o (A4 IE PEIE
B, # o 2BiR, NREFHUEIEY], TFHE ¢ — o NH. KA
Mo — o A5 TG TEIER] .

WY B IR UE BT ERE, JRATTRT DLRE— 04 5 3 S U IR WG S
T, Jesm i E T AR ERIE S L.
BRIES £ HLUTPIANER 744
(1) BT
O ELFANMBAETC: p1,pa,. ..o
Q@ TrRELEia ~ A EURLE R Ay ATHURSE I v FIZREREE 1] — .
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(B=C)=(AVB) - C) Al ((A—=C)— ((B—C)—= ((AVB) =) It
FIEMEIEE . FEARSE 2 X 2.3 WA, AR P8 & ELWA T . O
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(A — —B); FUEEMIEMEIES .. R¥EE X 210, FIH B, M o BBF 21X B 1
FIEVEIER e of)s FIH v, M a BEBEAFEIXT (-B); FFEMEIE G o).
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Q@ MEKTC: a1,a9,... o DEEITATLABCA, WA DU 554> B8 75
Ay AR TTRT DA RRE R 2 KA
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2. x fE ARE BB, FFHD RAMEE T
3. @ PHEHRBI, Bt REMEEIT 2, Y 2 /£ AP EHBEE
DU, @ #ALE Vo, 5K Jo; FEA .
PAR, A T8l FAHEEE S £ BIPIGE A5 AR o g IR 755
HRIEDOCNIETE TS A, FEICEEAN b, FRATE L B SO R B R IR R S, S
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JGIR ] A] AR AN R AR R B

® 5 A A n(n > 2) TCIBTFER S HMBOIRIT n ARSI EF n
JeRF ONFEM n JCIEREST 5 W] DUBREN A R B R n JeR 20,

© K& - BON OFAET A BN COFRT L v BON BB L - B8 ‘W

@ Va; BN FREHAPER DNR G )7 3z BN R ED
A IRR CFeee)”

XEX 3T M OF A Z—PHAN, Ba A - DEEmE; 5 A
AR A, Ba A ANR—DEERwE. QF B2 AKT AN, Bah A Al
K13 B KM NLERE By

ENX 32 AR LA, A X AM—AMEre, A m A (m >0 AR
7 H BAMAAE o Til, Tizs - - o> Tim» X EMNTTHITEE A WA X % C1,C2,...,Cny
X 23t ga] AR R AT DURTED , WAREN “Ap R R 488 B AR o — /N
fE”, iIeA Aler,copenyCm)o

P SC32 UL Ai(er, coy ..y o) BRI, 5 A %A BT (B
m=0), B4 Aci,coy...,cm) A2 Aro

EM33. AR LI, A AW— R, 2 ¢ = Al(cr, e, yem) (m > 0)
& A RN E BT N RE”, B ARG, DUT R “o A
SENE” A E X

O #HARBETANX, W o ZETamd, o #HAENELHAHEGH o PG

PEUER] . OEARE X 2.1MD)
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() B o, (0 BHI, WA L B A RFERE AT, X o —
Bilcr,car . em) CER “By MR T 28818 B TSI — AR, T ¢!
BRI UM LT o B NI, SRIINRR o 3648 T M e

(i) B AT o OETHHIL, W o R 0 BLAUSAE A, e 10(E T
AR ¢ HATLRE] Bi(cr, o, emyc) CER “By R FAWH
HAS TG — AMRRAE o FRRERTR o) BRI PEIER], X IRATIR
T ! 8 T M HE .

@ & A& 3w B, W@ RAFAEMM 30, APIFEDL:

() BHEA z; MEBHBI, £ETRFGG).

(i) BHA = MEBEHBIL, W o e N2 HOCHREB R E] A, Wi
W% ¢, FFEH Biler,co,. .. em,c) CESRE “B iR T4 HEH
BTG — ARG, Hh oz FBEN R o) BIMIEYEIER, IXEIRRR o 3k
157 HE HEE R

EX 34, AR L FER AN, A2 A — MR, WA #oR) e s HALY

XFAERE A “ A RN B AR TCHIE” Ai(er, eo, ..y em) (m > 00, #AT

LIERISXS Al(er, co, ..oy ¢n) FIRIETEIER], XIS A TIRFR Ay 345 1 A4 IEPEIER] .
H15E X 3.3 FIGE 3.4 SERIFRAF LRSI 3.1, EWAT LA “ A #H)E N

B HEIHE X

SIF3.1. AR LF X, A &Ax AW—/ M8, WAH:

D 4R ARBRT AKX Aty to, ... t), W A RAZ ALY B Y TS
—/N CA BETAIROE T THNBAL” Al(c,co,.. . 0m) (m <), #RTIK
B3t Ai(er, o,y ) BIHIEPEIER,

@ R ARNK B, A A AR N AL ARG TFHEE—A A BHET 4L
LA HELHKAE” Ai(cr,co, ... 0m) = Bi(ci, ¢, ... yem), HF Bi(c, e,
sy Cm) B BT A A MR LA RIL”, AEBRIR T Bi(cy, ca, .- -,
Cm) B9MIZE PEIE B AR F BB R

Q@ R AANK(BAC), IRA A BFIR A AL ARG TAHEE A “A B7
T2 mELHBAL” Al(cr, ca, ...y cm) = (Bi(cit, Ciay - - -, cin)ACi(¢j1, 2,
sy Cis)), B Bica,cin, ..., ) AAREE “B BT A2 BT LK
87, Ci(cji,cjo, ..., cjs) AABLEY “Cr FFET 2B HETHKA”, LR
B4 d 3 (Bi(ein, ciay - - -y ci) BIMEHIERAF T Ci(cjr, ¢ja, ..., ¢js) BIHE
PEIERH o

@ AKX AZ(BVC), A A BFIEAEL ARG STFEZ—A “A B
TAF BT LKA A(cr,cay...em) = (Bi(cin, ciny - .-y cin) V Ci(cj,
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Ciay--yCjs))y B F Bi(cin, Ciay. .., i) RADEEY “By BT 2308 b L LH
BAL”, Ci(cji,cj2,...,cjs) RABREY “C) BT 238 0 T LKA, it
&3t (Bi(cir, cioy - - -5 Ci) FIMERIEB RF L 3 Ci(cjn, ¢ja, ..., cj5) B9
HM)E ML,

Q R ARNKN (B — C), A2 A EARALE BRESFHEE— “A4
EHETAIFAEETHBRIA” A(cr,ca,...,cm) = (Bi(ci, Ciny - -y cin) —
Ci(cj1, oy ¢js)), ¥ Bi(cit, Cioy ... cix) RADLE) “B BT A& Ad
T AR RAL”, Cr(cj1, Cjay - - - Cjs) AABL OGO AT 230 A b T TR,
WAL FARIR A3 Bi(cit, Ciay - - -, Cix) BIHIEPEIEBAARAE 9513 2] Ci(cj1, o, - - -
Cjs) WIHPEMEIER s do RAEAT Bi(cir, Cia, - - -, Cix) ARAFIR, RARRIFHEN
WA, AR A A A

© 4R AN AAZVYyB, ARAFIL:

() BYEXA ;09 a0 HA, WA BKATHEY RS THEE—A “A4
BT A AHELHBRIAL” Al(cr, o, - .-y Cm), T AR Bi(cy, co,
cosem) (ER “DB BT AR A ST —/ANRA”) a9 EIEN,

() B¥ A x; 8980 EI, W A MARAELS ARG FHEE—A “A #
BT AHAEEAHRIA” A, oo, cm), A B BP IEAT— A
st e, #TAKE Bi(cy,cay. .. cm,c) (ER “B HTALIFAEE
TE—NBAL”, R o B2 £ o) a9 HIET,

@D 4R ARNX 3z, B, AAFFIL:

(i) BF&A o, 9adEN, 25 XRAG>).

() B¥ A x; 898 0B, W A MAZALG ARG FHEE—A “A #
BT AAAEEAGRIAL” Al(cr,co,... ), FABIRE] A 3T 1
E—3xt% ¢, %% Bi(er,ca,...,cmyc) (CA “B BHETLAFARE
TG —ANBAL”, b 2 R F o) WHE IR,

EX 35, K L5 — sl A REIA R 24 B A BUEMRRE A, A #8
PR NF, RS RELS XS Ay RIS VEIED] o
H17E X 3.4 MIGE X 3.5 SERIFRAG LA 513 3.2:

I 3.2. L5 B—NMAKARAWA K Y LI LT A GEFTEF A 69EE—
AN A BBETAIRAE T TR A(cr,ca, ... ) (m > 0), #FTAKFRT
A](Cl, Coyunny Cm) ﬁﬁ*@:ﬁ'?&ﬂ_ﬂﬂo

EN 3. BEN 35 MG HE 3.1, 513 3.2 MR T B3 OE 1A R IE B E
X, PURAHEY ¥ SCRHZEAF RS 10, CEVAERRES £ FFEERl L, B
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(D) IQ I3 o, B 1P1 B 1P10 FIENES L MER AN A B, C @R
WIERGES £ WEE A, P EI-+4 A 101 2] 1010 RIN 10 HIFT+
SNTE, BRIbZ AN, Bnn R A EIFER AR (A, B RERAN, i E—
IERHD:
NE1011: (Vz;(A— B) = (Va;A — YV, B))
ANHIQ12: (Vo;(A — B) — (32;A — Jx;B))
AN IQI13: (A — Va;A), AT o /£ AP AH B I
AN I014: 3z, A— A), HPAMEERTT o /£ AP AE BT
ANBIQI5: (Vo A(z;) — A(t)), HATie v A R EAMEEETE ;22 H T,
A(t) =2 H ¢ B A(z,) ooy IEE— B B IR A
ANFEIQ16: (A(t) — Tz A(x)), FHhIie Xt T A FAMEAL T z; 22 H H,
A(t) 2 H t B A(xy) oo BB— K E B HILTERE I 2 .
(2) HEEAN (A, B #EEAR, i 2 EEIEEHD:
Sy MP: H AR (A — B) a[#H B.
WEFE IR Gen: M A AJHEH Va,; Ao

AR IQ MIAHE, B M AT KIEH MP HUNEL Gen FUHE H 1A =,
AR A& 1Q HI— () EHE, IdNHC A,

TN AR 2R B B 3 SOERZ 8 R 40 10 P 5E1E, TR BLR 5] BRI
5E PRAL AL o

S 3.3. RAIQ 8 16 K NIZHARANA K.

B4, 101 31010 RAER /7S I8 5 2 2.1, FREH & X 3.3 252 X 3.5 55
PR 3.1, 5IHE 3.2, MBS, XHBEANGHXT 1011 B 1016 HIEM .

B, X A 1011 FERE M —ANMERE (Yo, (A — B) — (VoA — Vo, B))i
HEEMAEE— “(Voi(A — B) — (VoA — Va;B)); R 428 5 #2276 iR
E” (Vz;(A = B) — (Vo; 4 — Va;B))i(c1, co, ..oy em) = (0 — (¢ — 1)), FHH
o = (Vzi(A = B))i(ci,ca,. .., cm) AP “(Va,(A — B)) iR~ 480 H A
TCHIRME ", ¢ = (Vo A)i(cirs Cia, - - - cin) FEAIRIRT “ (Y, A)y R T 48 E 22
TEHIRIE”, n = (Yo, B)i(cj1, oy - - - i) MM “ (Vo B)y fRE N 23 H AR
TCHIRAE " BV o F1 B 733l @ Ao IIREPEIER], BAURIIE n AT SRAS MG PEE
Blo 2Pt 18
S[S], %5 169-170 T, FbkH iikzh.
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(1) (A— B)H¥&A z; MEBEEI GXE AR B WA o ME B EID, R
E N 33@), FIH o M BEEE S AGEI0 = (A — B)i(er, e, ..., 0m) CERZ
“(A— B) R T A E HZTGR—NMRIE” M6 = Al(ci, cizy ...y cir) CE
e A RRETN A A AT —ANRE ) BIREYEIE, 10 = (5 — ),
H X = Bi(eji, ¢jos - - - cjs) CESR “By iR T2 HHZR T —MRE ™,
PR E X 333, ReMEIRM N MAIEPEIE R, HEmiiRYE 2 X 3.3@ ), n 3k
37 A PEIE R

() (A = B) W o KB BRI, R4EE X 3.3@3G), MR rE X%
FIH o BEEASE) 6 = (A — B)i(c1,c2,. .., cm,c) CER “(A — B) B T4
HE BB —MRE”, KA 2 JBEXNR o MWIEMIER, XA RFmT
RetE:

() M AHH z; WA BRI, FIH B RBEE] 6 = Ai(ci, cia, - - -, Cik, ©)
(B “A BTN HBZICH—MRE”, Hb o, fBENR o 1)
FIEYEUER, T 0= (0 — \), HH X = Bi(cj1,cjo,...,¢5s) (35 BHE
ﬁ Z; EK] Q HHI'ZHI)I_L'.) gi A= BI(leach; e 7st7c) ('Ei% “BI ﬁﬁﬁ?é%ﬁ
H AT —ANRE”, Hb 2 8% e, 1 BHH 2 FIEBHID,
PRI E X 330, BRWEIRTF N MRIEHIUFEE, #RYEE X 3.3@, n
PAF T MG PEIERA

(i) 4 A A x; FE B, R B RBAAE] 6 = Ai(ca, iz, ..., cir)
MIRIE IR, 171 0 = (§ — X), HHF X = Bi(cji,¢j2,...,¢js,¢)s TR
P 330, BEEIRAS N BIAEMEIE R, SEmiRYE © X 3.3@(i), n 3k
3T G IR

e, A a Mg, W ()Q) AR, RYEEX33OH (¢ — (v = n)) KT
THRGEYEUER, B SIEE 3.2 HEAIA TR 1011 R E WA I O
NI 1912, (Vo;(A — B) — (3x,A — 3,B))

SN 1011 WUEITTVE, IR E X330 & X 335 3.2, M.
REIQI3. (A — Va;A), HPMEETS o £ A PAE B H I

WEB. e AT 1013 AR I —AMARE (A — Va,A), BAELEE—A “(4 >
Va, A); MR AT E A THRE” (A — Yo, Aie o, enem) = (0 = ¥),
HA @ = Ailer,coy. .y en) RABBII “ A R T 28 E BB TIBRE” , © =
(Vi A)i(cr, e, ..oy ) RMBLIT “ (Vo A) BT A3 E B TEHIRE” . B o
7 o AT BEAGEMEIE I, ARYE & X 3.3@0(0), o $R1F T I MR, FARYE & L 3.3
@5 (p — o) PAF T AL, BETIRYE 55 3.2, AFL 1013 REMA ML . O
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PN IQH. 3z, A — A), HHPAMEETE o, /£ A A B
SN 1013 WUE 7%, A E X 333 & X 3.3@DG) f5|# 3.2,
N

NIBIQIS. (Vo A(z;) — A(t)), HIie X+ A FRAMMEAETT =, 2 H B,

BB SHEX AR 1015 AR R — MR (Vo A(z) — A, BEEEE—
“(Va; Azi) = A(t)) R T 2 H HAZRTTRRE" (Yo, A(z:) = A))i(er, cay .-
em) = (p = ¥)o B & @ MIIEPEUER], PLURUE o AI3REMIEEIER, 75—
PRI OLIT 18

() o AMEAFEHBHBI, At) 2 A(x;) (BP Ao IXEF o = (Va; A)i(cr, coy - -+ Cm)
SEARRLI “ (Vo A(x)) R R 228 3 AT IRE ", ¢ = Ai(cr, ey v v vy 0m)
FEAHRIE) “A() R il H HARTGIRE”. M o HK, RifEE L 330
(i), o AT 7 HEYEIER .

(2) z; fE APHHEHBEHIIFH ¢ BEAEETT a5, Al) 2 Alas). XB o =
(Vo; A(z)hi(ci, oy o oyem), b = (Aag))i(cr, cayevoyem)s W (Vo A(x;) —
A() FERE T X a 3858 BRI B 52 o, iR E X 3.3@)(), BT o e
332 (A(xy)i(cr,cay vy emyc) CERE “(A(xy)) R N3 H BT —A4
WAE ", Hod o FEEX R o) BIRE IR, T (A(x:)i(c, 2, - -y Cm, €) = s
T ¢ A TG YEIE .

(3) = fE A HBE B, t BH—MEEIC z;, HHFY 2, /£ A E IR,
x; FANE Vo 8 Fz; BIEEIN , A(2) 72 A(xj). B (Vo A(z;) — A()) BT
Xt a; FEE RS I Rt o CER ey cyn ey 0 TRIFE—DXTE), IXE
o = (Vo A(x:))i(er, ey vy Cimty Cigty ey C) (B V2 A(zy) TR z; KTH H
I B = (Vo A(z))i(cr, coy e ooy em) (i 2 BEXN R ¢;5 11 Vo, A(z;)
By BT D, o = (A(e,)i(cn, oo sem) CERE “(A(y))) BRET
2HH B TTHIE ", Bz FREX R o), R E X 3.3©(i), @ik o i
AR (A(z))i(er, oy v sem) CER “(A(x)) R N2 EH HZ T —1
WA, Horh o FEEXNT R ) WIRIEYEUER, 1T (A(z:))i(c1, cay - oy Cm) = s
TR o R TR IE IR

e, M o, A (DQR)3) ik, RIEE L 33T H (¢ — ¢) K15 TG
UERH, P 5IEE 3.2 AR 1015 R EWA R . O

NI I1Q16. (A(t) — I A(xy)), HATt X+ A P EIAMEAIC 2; & EHHET.
SN 1015 FIE 7, R E X 333 © X 33D M5 # 3.2, M.
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513 34. A, BREZW L AKX, o Afe (A — B) #AALNMA ZXH, K24
B AR AMA K,

WEBA VSRR 5| BE 2.2, FEA A 58 X 3.3 25 X 3.5 855 3 3.1, 5| B 3.2, MBE .
SI3E35. AR L PHEEANX, T ALANKHKMN, W Ve, A LZEALNAE KM,

. AE Va, A FAER —MERE (Vo A), R —A (Vo A) RS 2230
B AT (Yo A)i(cr, ca, -y Cm) = o PPIRIEILHE

(1) Yz £ APEAEEABHBIN, = Ai(cr, co, ... cn) AN “ A fRFET
AFRE BB TCIWE”, O A RBEWA R, H5H 3.2 F ¢ A skEMiE
PEUERA, FFHE X 3.3©001), » AIREMIEVEIER, HEmH 513 3.2 %1 v, A
S EUA R .

() Mz 2 AT E BT, ¥ A WP IEE %, cARE
MA R, HEIH 32 81 Al(cr, o, ... em,¢) CER “A BB N2 HBZE
JEH— AR, Horb o, SEEN R o ARSI MIETEIE I, AR 5] B
3.1©)(i), @ PIBRAFHEE IR, BETARYE 51 3 3.2 1 Vo, A 2 B WA 2.

O

EIE 3.6 (RS 10 WAl SEthE ), 4 — L 0 A, R HO A, A ARANE
SO

JEBR. PRSI FE 3.3, 93 3.4 FI51 3 3.5, ¥ A8 R0HIE . O

SRk
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Proof Semantics Based on Mental Construction for

Intuitionistic Logic

Huaqing Cheng

Abstract

In Brouwer’s intuitionism, he regards mathematics as activities of mental construc-
tion. In his opinion, one only admits mathematical objects and proofs which can be
constructed in our mind. From an intuitionistic point of view, when we assert that a
proposition is true, we have to offer a constructive proof for this proposition. Therefore,
the meaning of basic propositional connectives and quantifiers is based on construction.
This paper builds proof semantics for intuitionistic logic. The proof semantics are a kind
of intentional semantics. The features of the proof semantics include following construc-
tivism, trying to preserve our intuitions, avoiding using the conception of sets to construct
our semantics. In proof semantics we give semantical interpretations on the basis of con-
crete propositions, concrete objects (individuals) and concrete properties and relations
and so on. Furthermore, the conceptions of “interpretations for formulas” and “intuitive
validity” are defined based on concrete propositions. We give proofs for soundness the-
orems of intuitionistic propositional and predicate logics based on our semantics.

Huaqing Cheng  Department of Philosophy, East China Normal University
Huagqing_Cheng@hotmail.com
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