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APPENDIX A
lem ,/.,n. R b ALY ' [ (si
ALCLpLgLCLgLp ; Geach 1957), or CEMp A
(Hintikka, 1957).

d from Lemmon's

GAMEKpMaMEqgMp

§3-4- The ‘Diodorean’ system D: S4.3-+ CLOLCALppCM Lpp  (sim-

plitied from Dummett’s ?.ﬁf.b?w.\ ‘_F\..m.._m._.,.é.\hﬁ.?Q:‘T:.E:m

completeness proved by Kripke . and Bull 1963).

II. TENSE LOGIC
§ 4. The moumal tense-logic K, (Lemmon, 1965

§4.1. With G and H undefined;

DI F = NGN Df. PP = NHN

RG: FGa RM:Fa — FHa
Axioms:

1.1, CGGpgCGpGy i.2. CHCh

2.1, CNHNGpp 2.2. ON

§ 4.2. With I¥ and P ‘..:&%zmm :
Df G:G = NFN

RG:Fa — FNFN« RH:Fa —» FNPNw
Axioms:

L. CNFENCpaCliply 1.2. CNPNCpCPpPy

2.1. CPNENpp 2.2, CENPNpp.

Notes. (a) The 2’s, in each case, are abbreviable to CPGpp and
CEHpp, and could be replaced by CpGPp and CpHEp.

(6) With La for KaGa, or M« for AaFa, the ‘modal’ fragment of
K, is the system T of § 1.1, or M of § 2.1. :

(¢) With L« for KRaGaHu, or Mo for AdaFaPo, the ‘modal’
fragment of Ky is the system B of § 3.1, ‘

§ 5. Standard enlargements of the minimal svstem

§ 5.1. Axioms to be drawn upon, for addition to K-

3. CGpGGp (= CFFpFp = CHpHHp = CPPpPp CEHpHp =
CPpGPp = CPGpGH = CFpHIEFp; Lemmon, 1965)
4. CGOpGp (= GIEpFFp — CHHpHp — CPpPPy CHpHEp =
CPGpPp = CGpGPp = CFHpEp)
5.1 CGRNGNp (= CNFNpFp = CNF
NGNCpp = FCpp)
5.2. CHpNHNp (= CNPNpPp
NHNCpp = PCpp)
(Definitionally, 5.1. == CGpFp and 5.2 = CHpPp.)

I

"Nt CONPNGp =

CNPpPNp = CHNpNGp —

MODAL LOGIC, TENSE-LOGI1C, AND U-CALCULI 177

6.1. CREpFYAAFKpqFRpIqFKqlp (= AGCpC G GUANLCGrg, Lem-
mon, 1965) (= AGCHCGHeGCGgp; C. Howard, 1gbb)
6.2. CRPpPgAAPRpgPRpPgPRqPp (= AHCpCHarHONpCHrg =
AHCpCHpgHCHgp)
7.1. CKEpGpHpHGp (= CPFpAApFpPp)
7.2. CKEpHpGpGHp (= CEPpAApPPED).
§ 5.2. System of ‘The Syntax of Tume-Dustinctions’ (1954) for dense, ron-
ending, non-beginning time
Add 3, 4, 5.1, and 5.2 to K.
§ 5.3. System for relatwistic causal time (Cocchiarclla, 1965 super-
fluous axioms deleted).
Add 3 only to K.
With Lo for KaGa, or Ma for AaGx, the ‘modal’ fragment is
Sq of § 1.2. or § 2.2.
§ 5.4. System for linear time (Cocchiarella, 1965; superfluous axioms
deleted).
Add 3, 6.1 and 6.2 to K.
With La for KaGa or Ma for AaGw, the ‘modal’ fragment is
54.3 of § 3.3.
With La for KRaGaHo or Ma for AdaGaHa, the ‘modal’ fragment
is S5 0f § 1.3 or § 2.3.
§ 5.5. System for linear, non-ending, non-beginning time (Scott, 1965).
Add 3, the 5’s and the 7’s to K.
‘Modal’ fragments as in § 5.4.

8 5.6. System for dense, linear, non-ending, non-beginning time (Prior,
1965; superfluous axioms deleted).
Add 3, 4, the 5’s and the 7's.
‘Modal’ fragments as in § 5.4.
§ 5.7. System designed for the work of 5.6 (Hamblin, 1958) and in fact
giving logic of F as ‘is or will be’ and P as ‘is or has been’. (F and
P undefined, df. G and H as in § 4.2).
RG:ta — FGuo
RE:FExf — FEFalB
RMI: In any thesis we may simultancously replace every
I'by P, every P by F, every (- by H, and every H{ by G.
Axioms: 1. CGpFp
2. EFApgAFpFyg 4. EApPpGPp
3. EFFpFp 5. EAApPpIpIPp.
§ 5.8. Equivalent system with G and H undefined.
RG, RMI, and Axioms 1. CGCpqCGpGyg, 2. CGpp, 3. CGpGGp,
4. CpGPp, 5. CGpCHpGHp; or simply add 2, 3, 5, and 5’s
image to K.
824311 N
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Axgq  (Fp&Fg) > [F(p&q) v F(p & Fg) v F(Fp & ¢)] Ax'7  Fn ~p >~ Fnp
x Axq* (Pp &Pq) > [P(p & ¢)VP(p & Pg) vV P(Pp & D] | AX'7* Pn ~p>~Pnp
LINEARITE (Systeme K;)
+ Axs  FpVF ~p Ax' 8 Fapv Fn ~ p
INFINITE Ax§* PpVP ~p Ax'8* PnpVPn ~p
, Densité et continuité n’exigent pas ici d’axiome
+ Ax6  Fpo> FFp particulier mais simplement I'appel aux nombres
DENSITE AX6* Pp > PPp : rationnels positifs ou aux nombres réels positifs comme
................................. .| ensembles dans lesquels seront prises les valeurs
de m et de n. En revanche on a besoin de guatre
Ax7 [~F ~(~P ~ Ip = Fp) . axiomes supplémentaires pour mesurer la passéité
& ~P ~(~P ~ Fpo> Fp) dans le futur et la futurité dans le passé :
4 &(~P ~ Fp>Fp)]o (Pp=>Fp)| Ax’ 9 PmEnp > P(m — n)p pour m > n
CONTINUITE Ax7* [~P ~(~F ~Pp > Pp) Ax"9*  FmPnp > F(m n)p pour m > n
& ~F ~(~F ~Pp>Pp) Ax' 10 PmFnp > Fn—m)p pour m < n
&{~ F ~ Pp >Pp)) =>(Fp =Pp)| Ax’10* FmPnp = P(n — m)p pour m < n




(2

Plo fnidiessavtes yowl o LT + hiea, demaim |, ensuite, €b puis

‘?‘bbléme “}‘&-Zfor‘f%m . C_inaims FMHQ> du Syo ke .&‘n%wbl»{ch
do -l-remps% semblenk Imy&fcl,ow ou femps gindare ;| Tnpind,
L(JEV{G-?, Lonhnu . J‘:P ‘3 4. Un P’Loblé‘me Pow bk (srackere

ITndaxre el Lo ki , mal, ow [9'\eu.c0. on futur

-P!‘l'mm an{ﬂ eb Bn a Po Lindanihe -

1‘3&)1» "'LU-MZI
J Wi wn i E W

(fope de o,y

W Ve "‘03"0 proe aw hiwsuad pavnt delic dio  Mundeo
Prssi bleo wpdr b, — o soub Cf-u‘“cp %’m oo W ed pls
reu.a L wwe Bl)“w\-e’r’lr\i()‘—uﬁﬂf‘ewl- Ao pebun eak et , mods
Io%n‘orun e vl ou F.wl- yelechownro Uwe Suike aabsilire vrend-
o hovaillen yun Ua dewps  lindaou

Comoln":om : :Tucwol j"n'ru A Panis, :)' achdleas Un Capeat
10 esk Gatdan e h}? W ek pas Fesey o infeaprdled Ul
phrase de porer uwo Tnfinike do [iohus ouvents .

D ' hres Pcm-h‘{s Jupposenl du leniedre Une

diserébion (ie. vn cannckere Ms¢ rer | non Conkno ) du
kmpj H PM gngLlJJ fowk W 01-0«? Cam(ﬂfme(ﬂo

o[ 1afews  menhons Un jeu plos haudt .

N hhr’l L AQMOUI:VI‘
| I .
Io{-UjDLUd hu;
1 fvlSU”‘Q

Teb puis




3¢y - \
:@7/ Do Scett ( -’4959.’) a japedoil dawe LT/ feo
ore"mi-eur@ T (io\mormw)j )[ (Ycofuata\a)
LT « alors oo o rectens survaate .
P, E, T,y & H
(PVl J(-uu.l' primi hfs: P {O'u. F); T, Y)

On peat haklo den  egua Jodon o  eF Hdores e ssants

o vuma -~
h p o> ITp

[ Ten s (p2Te)}=CF

mais o peul e Jemamder si LT+ Ty Ao poaf
appn ke oru&afm ¢ hote ds Locsi‘gru,aw\ovx.i’
pia- G LT + Ty o whide powa da
5 gui v fM (e &x@m dfho )mh‘gm’ Lol gue

i LT+ Ty o une poake Ao e dzls fo el L
Ay wiphiom du lempsy , ato Gloi-G wige do bt
v ok ﬂ-yﬁoggwm»uf- W regines -

oyt eh s
disoiphon & Trpsy -

PaAh%

lo i queme -
DL\“".’ le 2 me  ordae Tduw caToens L )%aj-;m(’
Jo Von Wright avee AlTINEE (eb Tmmddicdenet wpres ) (19¢5)
T (Stott) ek Aud Mtk ( Vo wrighk) Joak- fnher dd Fonissables

( Gaadies, p- 440)

Veu U\Jri%\\l- O P""P“’h’ Un dwoleme  ovec Awl'mom (I%é)

Clar daw ule ligre de e leache Lo Syrore le mieux
dhudae pan dvm Audewn -




ley  bue nements

Russed (183 "0n Ho order in Fime ") & tepric doo  ihebs o
N. Wenea eb 4 Whitehead (¢ Whitrow 19¢1 )

Sua la possibitite de deduire les dhuschures demporelies
& pahy o drueclBres A" eve rements .

(effe possibitikd o €6 Complelemont néglige par fes
io%,\‘oievns ),wafm devo les ammeds B30 6% Kamp ['a
exhume eb formalitse |, Lowne Une alfeitratq ve

Viable @ LT. Sown Pumu{)c& awcwiaaq esk d ¢ & he

Rus precle de la Ml reng femprulle davo e dotews .

KM‘F i Lowms poua e inkavadles ) poe e Wlahey
me're’ofoaéaw — (e ndlus dams” ow M ae
Supeapose PaAHe,qu el cAvec ") el e 1w lek o “O |
C Pou« Y ovo-fap ! ) Pelowy e mbnk | B Yu.{m[_aan'h"o-n 'tvf‘do)
On a alore we logique avec do (adw £ Venanoniel,

w
& A ag deo kmpuwﬁ f-mms :

E =< ,0>

Ko.w»}; monfre le (drackere Stin ds la io@‘%w

AQD .EIUE’IYJEW\QV\R rye l'a,{)va{qu X ClSPC'(.b) el

A la |0%«'oru.q A Lhouu%evmaw[’-

U fauk poacde e {dodS e

B | o™ ;L €, >€
Ay A wheh > 2, e, I




SRD

C,MV A&/M & ’)”}\_Emt eﬁ“d,i‘t ij -

AL C%wz H‘i\’:amp
Aﬁr‘u’a?P" Ve gllecnakve & la J-émamf«fc('““ Formmolls
C'Pa-“’“@f“& v Moo Nwclare do repherf-ew%ai-{&-,,,
4o creave (cé- poUt Ve préfeintah ey Veatscle do
Kamp focdov davs Je n° b¢ 4o Lﬁfl%g_%ﬂ_/_:)
Lo Haows dos SRD whtse mne logrgue des
¢ vevonenls pate  Gue dono lew bonok Lchon 4 7oy
ALJCouAs/ o dhpeclires Himporelle, dmegend- Gulgeafol
[eepresavenent d'un endovehemenk 41Eueho neuds.
o mécamismes d avaphor o b deixrs  temporelles
4 st ves Joul- dmaﬂ,o%mw ek  ydcaiane, 4 amiplies
ol A duiax Pmmmm«uﬂo Al cunsaves .

iU chiev ewudre dano Pnt"o!
N 1
e l
1
c |
é" =ev\h'€4(C/ Pi.é'u) “
512,/:2 o He enduile o nudeanu |
: l‘f =L ;
é = trolte (<, yon ause ok )
2
82?9,

(e dhaik bless e vedlt
‘;36,3.‘-1’,, -

dok =/a veile <
‘.’Lee) = s lenen (C,C.)

S




(30
Cov Lugi ons

B ok dihngun dhon Lbapo Lomo o déveloprenont
Y Une gindain 4/ anndes (19531932 4 1 Comp

L of yan o heavaw x do Kamp dto £z 80, (bl
Aot reo bavaux do (268~ (9] ) -

) Lo priode bireique 145> ~HES

€ mecgpae de o loyique Jerpnelle e ~Elesi o

phifo repligue e b femps (Yoine, whitrow
Geach, Dowrdt ; $eflous Swiubucne . ) 4
Covubinent .

b) I~ (vode 1965 - 1969

Lo Lﬁb‘fa\»a Vermpoutle (yromd M OiT g At i bt

( K{. | kc | K{ \'WD"BME “F}Md Me:al—".ip Vow Wﬂ\g/‘ﬂ-‘l’)

dor fser romb wwtewnueo ( Komp, Vlaw--) , des
Syplficseo domb dtheo o pubtifeo ( Pror, Vo Weght )

¢) \o- Wiodo @60 -3

L %mwkcrul -Fprmulo extlore (Montage lew s,
Vam Fraaskw, Dau“"l&mm) ol o~ Qoﬁq»e fe mpuulls

esk a{)t-&'cruﬁ & ko LNE Bewnslt Pater ...).




<
O peut fauuz Keo e Gues susvauts s (o telabioy
femps, [omps I Ja lomisre do LT.

~ W ok pas foujows dwkonk b 2asV 9k LT ek owe
logi (e du femps, & du Jemps, . (' appellakion Hense logic
cohble  dwec L!PxLum%é“\ft v kvnp_}raﬁ Cﬁgf?c M o e e

" ime loczf;‘c, “(Vau Aot n [qgo) e C}‘““ wh aar ol
o‘,u"& L )"ox%i“iﬂ pao daw e mps J)kj"s{%w? (mtufvm'a\evt)-

ko projpii€fe du Jomps,, e douk peo de cid oo
bl haire nmend gy taﬁ.q’migg aur (fos due Femps f;'ixysi'cfuf’ :

e

W oexiste  flunawms +\5sz do e U,\,; i, Fopske ageaes

matie aolecls  (Tndaire/ pamitic Lindaina feircabaire

lowneth us i€
mino aote ds Jounikd, Gomkinoik ..
s LT av emp\o\a_ui fow e [ se viden Uz\lemfss%? alots
m*d-nej/un%&—

o o Mmane-asjeds ™ Crzib b

0
P 2wt (de £,), Cowecke’

£ wdaire, ran-ih <
Pour o miino-
L ¢fueshoy de la
M lcate. U Semble o€ | amaly e duc Clhaane gprmenvt

exiap la CouAnoid  — la gueoR ™ dovienl phitorepluagee -
eshk- gre Ao {em?s estk I’eﬁp’u &1 oW du c[aa/u%gmp,v&
CcF "Hme ™ Claa/u%ej Ao ™ erents, in Puoce 192 )

= lads hackou dey prepidle imbbwgque ot des
bfwfvieiﬁe’l ixopd‘ﬁec?f%w ek |ive hew |[a bn ol
do  sdwew Ao B dow G J’f’““f’gg e —a- et
la dos Kuehon emfre temps, dyowntr et mon - daolentrd



3L
- O n! chaibwe o loo 73 mes W{J&, bprea%;orm (
oy diffrenls Composars L, rypldve Jemponl des LN
o attibe la  dndhew @ @ g Conepu o dates,
o logigque de Iler b ajomd hoi on |4 densilé ( Udire
(on Coml-:nu?\l-e/) & L gud Coneane Ao Yenps .

— b o ol fewpouls Sont towous  do
Swrkmey  aopdwo - kemporels , la LT dams s
premiess déveloplements , feo edlenriomo  Gmeervadnies
e Kt) ne fack peo da L’MFCL, W fout attendne
la fOﬂé«fcfue deo dvenmeyenti el (a logigue dea
C‘AM%&MP pom ma&gm duie clenont- U 0o fect -
CL?&ML) ai“qaaAdee,o ammdes, Y0, Hurend  bgicens
owh kutd de tembie pluo forneliss Lo dis Hehions

&.Q @ Ve aled ( ok l tehndes ot ve e nls ) CLCCoMl»Qme»\'R)
Finalement q,ufmhfﬁ que le )mek'brw du Yempe a reh
deo ddvelopieme wlA Pog;,ru_@ 1

— e redliae amakage  die Comenph Je {mes%/h

— duo b clumono Mt dua 1t rogdndi b des

pfaltente L Duferackiom Ao diffd renls Facteus:



Css

Bib) fogra?hie,

| Mminimale , fn[aw_P\i"Lo el }EEG{VQ

En Framc a,s

TLe Gardies  La fogigue du tlemps | PUE, (935

(onentahou d)frﬁ (oSopquM.g )
N°6E do Lawggae_s FoNeF 2d. (o fermps  gfammabicad (avec
Fod o de H.okKamp o F- Vbach , bi’lg’fog'(aph?e ‘;{lmQu’au lcﬁ,(b)
+ [-‘&Lﬁ?.u/t} Pré&emF&H'ons oiaﬁ,s AQJ) auuv-a.%ga ds. {o%/fcru-ﬁ
Pom. Lj iasA.
Pown lan {03{% modale = P.6Gochket of ali ¢ l%{p_‘ﬂ, b'?’/‘
i 20w [(01iembakEn tujot makqua o (-A°)
P. Lang 1986 ( Hute 173 Y

"F- Nef - "QW‘PS l?ugu&shy.w ol “QW‘{"“S (D"a'\n-‘{“" b
, En (Auﬂouis
7o Vam BQM."‘&,nm : Tirwp Lo&‘c, ,QQ}M, 1980

- Bur%csf e mporal Lo gre fr du Howdbook ¥
FM_@%PNF& L.bn‘c CG’GJ:)‘D&V & G"Wm "':’ds)

Pour les resuitals N wig ) veir The Joutnal of Phiatasophicap

,,ofé:{‘c
Poun le¢ approchos Hoao [A..M.g\kd‘a RWJ ), The Jowrnel &g
Scmamh'cj , L;V\WHCA) cimd. ?klﬂo;opl\’y

J 0'on ?o\lv\l- ds vue philosophique :

Newton - Smith - Tho ot wchuo & T7me

W. H.
Routla dge A4 Kagow fawl?/ Lm“!"‘“/ l9go

| ( dair / I7s ible ,/Mf-u\&, MmadsS Uu  peu ‘u?axc/)



