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Abstract: As an introduction to the necessary modality o, the truth values of formulas of the predicate modal logic in a possible world
may rely on its alternative worlds. So there is a problem of the transworld identity of individuals in the predicate modal logic. According
to this problem, Lewis proposed the counterpart theory and used the counterpart relation to represent the transworld identity of individuals
in the counterpart theory. When an object has more than one counterpart, the transworld identity cannot have a one-to-one correspondence
with the counterpart relation. By limiting the scope of the universal quantifier V in the predicate modal logic, this paper gives a formula-
layered predicate modal logic, which is a sublogic of the predicate modal logic, and which language is the same as that of the predicate
modal logic. But the definition of its formulas is decomposed into layers such that ¥V may occur in the scope of o, and o cannot occur in
the scope of V. Since any expression in the form of Vxog(x) is not a formula of this logic, the truth value of any formula which begins
with a quantifier in a possible world w only relies on w, and this logic avoids the problem of the transworld identity of individuals. This
paper gives the language, the syntax and the semantics of this logic, and proves that this logic is sound and complete.
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o HARIAICRI AT BE SRSt 2 LA A5 O &R, e el 2 35 3 1
o AR ARt B TR T S IR AR A T AR A0, I HLAR B PR HU(E 0 R A A v ) 2 2 AR AL ) T R
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PR AR R IRE SR TH A B AR OX TR R IH 1A S KRG A SO AN RE I 35 85, 15 17 A 2 4
PR IE A RS N K RS0 AT 5 1Y IF HJE 58 4% 50 30ATT AT LAIE BH 43 2 B 18 ) A6 25 8 AR A SO P 40 5 (R AT A
P ST A AT HE (9 R 58 2% 10, 9 FLB 1) 56 4 P U W B U ) A 2 2 A 19 52 4 MR IE W 1] ¥ E 43 )2 1R A B A
BRI MR T IS T AHEZE Py b 5 TAT RO AT BRI wiw & — A VM0 AR K W 16 2 U 4R ),
HIX AR AT DU E — A — B M, 15 1A A 1 A dUHRTE A BY M, N B FRHESE Fy, v BT 1 AT B
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ST AT R EEFIN — 25 TAE.

1 BIARSEE

T 1A B S A 7E T A IE (0 JE Atk L3 n D R AR TR o T B I

IHABESEENTES L 3A AR5

o WETichcr...

o HHFE pop,..

o WS xox,. .
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JE S 1.4 ) A BARAT R BN, Aae D, RIRA TATE R aeD, 5 T I 2 O RE L (w,w')eR, Bl
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S ! B 2 e =a,t ™ =a! AR WA b T BT A AT AE T A 1S S AR [ BT PR T X R o BT
REtH FAHAE, N a=a FEFRATAN 15 SCH) B AR B0 v B AT W]k O 28 1) A et S 11 10 dml A2 36 384 1, DRD skt 1 358 v 1 0k
% a B Rett A5, h a=a.

TR B A X Vxog(o) Bl B A w I HAUCYMEE M TR aeD,,, Hog(x/a)fE ] ettt w
oA M HACH AR aeD,, p(c/a)ETAH H willid R SRR AAMTTREH S w b 25 B2k 1 iR,

wEVxogé(x)
w » wl'
w,a p W
wEog(x/a) wE(x/a)

Fig.1 Semantics of the formula Vxog¢(x) in a monotonic model of the predicate modal logic

1 A Vxog(e)7E 18 AL 45 1Y SR AR R A ) i

fEEL T XSRS aeD,, #AT aeD, fi1F a fE R REIE S w  BAT ootk it HAX Y a fE W] BETESE w/ i HoAT ¢
PR 2K DD, 1 ,D,, 2Rk w T T BN S HIAR & FRAT 45 78 1A S AL 3 — 46

AE AR 1 A SR ATTRR A 1 1) (sentence). 75 1 1 32 46 v, i 1) ¥ SO BLARLAS O T (21>, ) 8 3 7
T ) B I A 1 1 OB AN T

T B IE R 0 SCAHESE . BURAIAT REHE FIX 3 )2 UG AL AR T 1A B2 12 B v, 24 S K AT 2 (validity
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of formula) ¥ 1 S Lb A 18 1] 2 45 Hp 1) e SCSE A2 2% RN BRAT a2 SCA AR AL L HE B DL JHE 28 28 o 1) 77 3%
P AN I GAE—ANBER M bR AT, ME g, 24 BAL 2 g 76 M I ITAT B R A R AT A R 4T 21
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BTSRRI A B2 BRI 5 4 AN FOCTREAIR 1) A B B 5 5 — & A BEERATRRCA K
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2
@m,
Vg (x)
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RSB IRE) K REEAE PR 0] 28 78 5T ST 2 ) 55 1 R0 58 45 16003 B BRATT L4 H ml ik e 2R
56 £ e B AARIE B WL SCHR[2].
EIE 1S5 AERBEMTEMY). N TEENAREE AT AKX g, MR -6, ME=g.
EIE L6(BIARSZEMNEERMN). N TIEENAREES AR AR S, UIRMESN -6,
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O/ il BLAE Y 009 B P B3R, AT A8 1 T 24 % 402 i 5
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(UG)
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A RN E AR IR 2 2,9 HL s i Re & A B TA 1 2 2,00 43 J2 1R R R B 1 A 1 o 2w SO
¢=pll,ent,) |2 |4 = & VX4 (X), v i=dloy, |-y, |y, > w,,

Horpop 52— n G 50,00, T x RS,
O JE K TR BB R I A E U 2 B W oAES 1 R M oEs 2 2B AR E X
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T,0Vxd(x) & 3, M Vo g () A 2 2 2, AT Vo g (x)—=>a Vg (x) A 2 24 20 R, 43 J2 #0108 1) 458 A 32 48 2 15 1]
B G — T2,
53 2 PRI R AR 25 38 A 1 SRR AR Y L — 0 e e T R A A T R R TR A (R 15 O ELFE 4 R
TR P B S S5 TR VR R AR S I ) S SR R AT [ R
T 43 2 T R AR R I R 1 2 2 U432, DAL 2 QE A 20 o F il 2 DK R A 7 2
EX 2.1, 4508 — NI M A —NRAE v 0 TAE R ] et 5 w, A
WY th "y e I(p,w), W = p(t,....t,)
M,v,wE @, ﬁu%¢=—|¢1
My, wEd=>My,wEd, UWRs=¢ >4
Aae D, (M,v(x/a),wE @), WH=Vxg(x)
M,v,wE ¢, iy =¢
Myv,wHy,, Wiy =y,
My,wEy, = My,wEy,, MRy =y, 5w,
AW (w,w)eR=> My, w Ey), WHRy =0y,
Horpv(x/a) € AR AT AT REHE S w FIE R AR 5y,
v(y,w), Wy £ x
v(x/a)(y,w>={a(y i
53 2 IR S R 1) A KoV g(0) 78 7T REHE ZE w2 224 A AR R ) RetH 7 w/ A 15 wRw', LA S 6t
RN MTTER o' €D,y A glda’)fE w4 FLINE 2 Bk,

M,v,wk ¢ HALY

Myv,wEy K HALHY

>

w R P v
wEoV é(x) wE@(x/a")

Fig.2 Semantics of the formula oVx¢(x) in the layered predicate modal logic

K2 ~oVrg() ez s A A Z 4 i X

TEVE A AR b, o AN RS T et FURE A 0] 28T 7R 2 JE R TR R AR A A v BB 1A AN i HH LA ki
1) 30 Bl P, DS AN 4 M0 B A4 585 T R T S AH 55 i L A TG, 2 25 1) U T RS S 08 A ) o SCEE 1B A R S R AR I L
fAj 5.
LE 4y 2 1 R B A 2 4 A S 45 5 10 v] AR V8 3 SCHP A R0 s ORI AR 418 1) s S 230 5 e 1 1
P B S (AT 0 s SO AR HEE 10 5 SRS M ] 1.
LE 5y 2 1B 1B 28 4 P RS 1] AN B H B 1] 13 L PN, BRI Vixrm () > o g (0) A 2 4 2 TR T A A
B M LA BT, BAT 145 23 25 1R 1B A AR 2 A 1) 2 BRI S ).
53 2 VB 1 B A8 4 19 A B g AN BB R I A BT & R AR IR 2 32X g SR 7R ) R A A 1A ) A BRI
FARIA R ok oR):
4= (B> 4)
(3 —> (@ —>8) > (4> d)—> (@ —>8)
(¢ —> &) > (=4, > —4)
Vxg (x) > ¢,()
Vx(4(x) = ¢,(x)) = (Vxg,(x) = Vxd, (x))
v = W, > )
(¥, > W, > w3) > (v 2 v,) > W D))
W, 2 y,) >y, >y
oy, > v,) = @y, >oy,)
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53 2 B B @ S RN R () PR S BARIR):
N
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E B X o8 2 it 25 R A 8. O
R A U] RN & B B AR T LA R AR 2.2 AR 5015 B R TR
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3 HEMIBIRNESSEMNATEERT &S
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TR 25 38 0 A 4 5 A R AR VR T SO AR T AR (R 58 4 10 T BRATT 1 S8 40 H 20 2 0T T LS B R I T SR e
R FLAF .

EE 3R CTEEMNAXEEIMIEREN ALy, MR-y U MEy.

B 06 T y B B P 0 1 2 s B e 4.

B SRR B R A R AT — A A XA A R gy R EE A 2 4 2 SRR A B AN A BB S
IOUFAT B 45 58 1A BEAEAT B HE 2L h AR 2 5 20 ), B 4 ye TN LR Ty

B Ty (FIRE W 7 0 16 2 AN BCA n, Eo9 > 1,30 BT BT A B O /N T n 25 3 10 28 20k e B a7 3K I,
A5 AhE TR 2% )8

o HIE LRy 24 RSB N— A B G By T TEy.
o M 2 Pyer WEEy.
TETE 300 3 & 4 58 20 o Ay T — A 2 SR UG B0 73 281 9, TF B s
o IETE 4 Ry e HE TR A i T G S A U T MP R IR 21 1) IE WS
o HIE SRy R ST A R i — AN AN NELA R 8,0y b B T oy, By rl T
INF n S BRATAT Ty, W AR B A5 T E w R 6 AT R HE LS F AT F TR R 0,
AR MEL ME w RS FAERMHEZE F AL T F TS B MR MED, N MEoy it LA TEy.

IERE. O

I I 18 B 32 4 1) 8 PRI B AT ST T AR PRS0, T IR I 43 J2 1 1 B A 1 e v FRAT
FINY - 5L R A AR 217 AN fi H A ] (50 P P BT CARA L 75 e U 1) 38 4 24 35 TN ILALE.

EX 3.2, S ZHNE IS BRI AN EAG ARG V- CH AR R A RS ARG V-1 A4
FLAT DL AE M 2 2 A 10 B T B AT v - 5, AR AT WA 4 9 G SR AR AT WL AE M AR AT v ) 2 HA Y
WA NS 1A A BRI ZE A R g0), AL E & o 3 Ke)>Vrdx)e.

N FATTIN A B AT B RS A L=LU{by,b1,by,...}, 31, {bo,by, b, b & — AN BT 0] B o
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HEA.

THRAMNESHESES LIFARES LN TES.

EX 33, H£H5 4 R—ES B LR E F4(infinitely proper subset),®y HAX 4 AcB, 3+ H B T FAETLIRZ
MTEABT A.

EX 34 BT LEES LyW—NERILAE S, HACY Ly F Ly, &G AR RN 8 17 455 FAR 5455, 3F H
Ly R H IS L T & INES W IE R T4

I 3.5(Lindenbaum). B2 F LA AR A SIS WA/ L b i — RO B i 25X
AT MR rer. O

FALT IR IR AR A 1) 58 25 PR UE B, 8 T HIE B 23 2 BB IR B A 10 58 45 1 FRAT T 5 22 N T B > 5 | B2,

S 3.6. M TAHERMIET Li M L JFH L2 L NEREFES WRAR L ER— MR AXES T
FETE Ly EWHEASBAG V-PE R i A A A 5 AcA.

WEBA:L, A& L AR T8 T R L=L,0C P, C &l L, PR A ARET Ly =R ES.

M L, R BA T Vxd(x) 1 A

Vxo$o(x0), VX1 1 (x1), VX2 5(x2),. ..
R IR E LA SRS P51 A0, 41,40, TR
4 =4,
4,.,=4,9{4,(c,) > Vx,4,(x,)},

Hrre, & C 1 1 MALEA, 8Ld,(x,) T I E & RN A 7E Ly, HA, MBS T n AR RUAE L
R TG BN B A A e, S TR .

Ao TR FRATTH SAIEVETT CAE B 4n A, 2 O 1R 160, D) A, AR 2 B 18 11 3 HELAIE HH s

A A= 4, WAR AR, I AR V-TER AR FAEREMREE 1A A B8 F 2L X ge), #

n=0
FEAEREAS n AT 13 )= (x,), T LAAFAE ¢ (115 du(c) >V ha(6) € Ay, FTEAAT B,() > VX, h(x,) € A. U

Bt FRATT T DURSE 5121 3.6 K Ly PRI R A XESAY R L, i HAV-PEE R A X EE A
IREGIE R AR L, P —MHEA V- A EE N L T HERER LAY TR A NGB A V-1 .
1 Lindenbaum & L AT LURE AP 2 jle— MR WS & 5 )R 5 ARAT - 0, R e b B A v -1

A AN B WIE RS Z BN A XS, IRATE X

o (A)={y:opeA}.

513 3.7. M TS LIMEREN—NEREFES L, 0E w i L, E—NEE V-V P8 1384
EEIFFH YR L, F— MBS oyew WFLAEES LM L, E—A B V-TE R E S w,
3o (wyu{-yicw'.

WA Ly L'I— N ERBETFESAMS L, £ L NERETES BRI KEZE T LHEHa (w)u
(b R X oW u{—y BT L, TEARES I E L, & LW — N TERETES L HGIEE 3.6
HUAEAE Ly 0 — AN A V-1 B 1R 38 A (4R 5 A8 30 (w)u {—w} 4. H1 Lindenbaum & ¥ 0] A1 A7 7E L,
AR B TR AR S w AR Acw.

BT VL AAAE— A B VPR ER R R AR G w/ R o (w)u{—ylow'. O

FATT I R 3 S AR TR 1) 5 VEAIE B 4 J2 (018 T B2 I8 BRI 58 45 Tk 17 2 FRATT 45 H 20 2 1 U 1 A 7 2 A 1Y) it
IR BT 56 T HEZE.

53 )2 BB RS Y SRR P T I HESE =W, R), o,

o W={ww RET L, L EEV-HRAW KBRS L, LT — AN EREFE )

o X TALEM wow' e WowRw 4 HAU SN TAL Z HITEA) w, W R owew, U yew',llo”(w)cw'.

FHESL Fy, AT LA I8 43 J2 1R 1B I AR 2 A (R A 280 o BT 19 A o Rl o
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i 3.8, ST AT REt S wew,w, 2t w T 1 1728 45 A XA 44, )
(D) wy & L, T —AEA V- RO 018 178 R i ) R A
(2)  FAAERERL M, FRAE v, (EAF X0 TAT = B R 8 1) ge L, gew, 4 BAUY M,,v,Fé.
i A :
(1) FAMIANTFN 3 ATFHUEW wy 2 Ly, DA B -5 R AR W I 1 15 1 12 48 10 1 R SR
(i) wi BB wicw, I H w2 B .
(i) wy KB AR B wy ALK, A A B B A R 1S gew, Fi—gew), FIETT gew
—gew, JITEL w AKX S w IR KT )G,
(i) wy BA V- TN RS — 8 i Z M IEREHE A g0, B w BAV-1E)5, T UAETE
FAER ¢ i3 d(c)>Vxd)ew; XN K ¢(c)—Vxg(x) & —MEEE 3 A 1, K I, () > Vad(x) e

wi.
(2) AW M, =(U,,1L,), e U, J& i1 L, 10 5T 13 0 i 46 & T B W & ceL,, A L(c)=c; W&

R F A p(t,.. ot €Ly, Tt .ty el (p) 2 HAX Y p(ty,...,t,) ew,.

WA v, 0 TR G x v, (x)=c, e 4 U, PR T E, N TR W2 E A gel,, gew;
ALY M,

X i) &5 KA AR A 4. O

FH 7 R 3.8 WAL TAT R AT et we WL w Hh BT 1 E R A A SO S SRS R — AN A A V-
KIS, I H XA ES T UG — A M =(U,. L) MRAE v, TR X ARG A TR
B M, P FETAE v, T oA F EAE RS Fy, o T 1R AT B8 IR A 3 1) — B B 2R 28 FRATT T LR 75 55 #h 45 31 4y J2
P18V T A 2 ) L B AR T

I3 )2 BB B Y B M=(W,R,U,D,I), H 1,

o (W.R)=Fu;

« U=UUy
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SoF AT 1 o] Bt S w T 178 8 x, v, w)=v,.(x).

BRI TFAEER wow e W, W wRw' W) DD, . N TAEER ceD,,o(d(c)—>d(c))ew, i E wRw',
W)= d(c)ew' ,FrLh ceD,, Bl D,.cD,, [k, a8 wRw W L, & L, M— D EBREFIES.
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() SHERERIEFRZHES geLl,, T M, vEe24 HALY My,wEé;

2) SHERMIEWEEIER) geL,, Hdew ZHNZ My,wEg.

i A ;

(1) 0FHER) g S KA IH 44,

Q) SHEEWIBIAZEIEAgel,,dew 4 HALZ gew,, X i 3.82) M il 3.9(1)r Hl:gew, 2 HALY

Myweg B, gew 24 HAL Y M,v,wEé. O

EIE 3.10. B M=(W,R,U,D,I)& AR 6 TAT 53 1l BE T we W RUT R0 20 2 10 18 i LA B R 1K 7
flwel,, 5 MywEp2 HAU Y wew.

E WA S5 w1 £ R AE 4.

K BRATRGH Y y=aw, BT, 5 LU RS e
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