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Abstract

In another article, the author has shown that haqiqi and khariji propositions have
two separate logics. The logic of haqiqi propositions is the same as classical
predicate logic, while the logic of khariji propositions is free logic. In this article,
| aim to demonstrate that this distinction between the logics of haqiqi and khariji
propositions is incompatible with the history of logic in the Islamic world. This is
because Sinawi logicians examined the relationship between haqiqi and khariji
propositions and mixed haqiqi-khariji syllogisms. It is clear that we cannot
express the relationships among and mixtures of some propositions in two
different logics and we have to do it in a unified logic. To solve this problem, it
seems that the language and theory of classical and free predicate logics should
be strengthened in a way that allows for expressing and proving relationships
among, and mixtures of haqiqi and kharijT propositions. To this end, there are at
least three possible approaches: first, combining classical and free predicate
logics; second, strengthening classical predicate logic by adding the predicate of
“kharij1 existence”; and third, strengthening free logic by adding “modal logic”.
We will see that the first approach is successful, and in the second approach, it is
possible to define khariji propositions in terms of haqdiqt ones by strengthening
classical predicate logic. However, in the third approach, it is not possible to
define haqiqt propositions in terms of kharijT propositions by strengthening free
predicate logic. Therefore, we conclude that the modal approach to analyzing
haqiqt and khariji propositions, as previously used, is incomplete or imprecise and
must be completed or precisized, based on one of the two approaches presented
in this article.
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1. Introduction
Two main approaches to the analysis and formulation of haqiqi and
kharij1 propositions in mathematical logic are:

Single-logic-approach: formulating haqiqi and khariji propositions
in a single unified logic,

Two-logics-approach: allocating separate logics to haqiqi and khariji
propositions.

In the single-logic approach, a common single logic is used to
formulate haqiqi and khariji propositions at the same time. So far,
several logics have been used for this purpose: first-order predicate
logic, existence-and-predicate logic, modal predicate logic, second-
order logic, relevance logic, etc. (see Fallahi 2009 p. 71; Fallahi 2009
p. 69; Fallahi 2010a; Fallahi 2013 p. 344-329. Fallahi 2013 p. 156).

In the two-logics-approach, Hamid Vahid-Dastjerdi considered the classical
first-order predicate logic suitable for haqiqi propositions and introduced a
stronger logic suitable for khariji propositions (Vahid-Dastjerdi 1988).

In an article, criticizing Vahid-Dastjerdi’s approach, the present
author analyzed the concept of external existence not by the particular
quantifierd, which can be regarded as a second-order predicate, but by
first-order predicate E!. So, by adding this new existential predicate to
the language of the classical first-order predicate logic, the author
proposed two stronger logics:

“Logic of predicates and existence” with no axioms for E!,

“the logic of universal existence” which adds the axiom of
“universality of existence”: VX EIX.

Then the author claimed in that article that: “the logic of predicates
and existence is the logic of haqiqi propositions, and the logic of
universal existence is that of kharij1 propositions.” (Fallahi 2009 p. 69).

However, the author’s mind has changed and in his recent article
“The logic of khariji propositions”, he showed that although the
classical first-order predicate logic is suitable for haqiqi propositions,
the logic of khariji propositions is not a stronger logic, but a non-
classical logic called “free logic”, which is incomparable with the
classical first-order predicate logic (Fallahi 2023).

By the way, in his 2009 article, the author had thought “free logic”
completely inappropriate for the analysis of haqiqi and khariji
propositions: “It seems that free logic is not suitable for khariji
propositions of traditional logic because in free logic, the rule of
subalternation is not valid in any way and it is inconsistent with the
spirit of traditional logic” (Fallahi 2009 p. 69). But now it seems to the
author that the reason given in this statement is not persuasive enough;
and by the way, free logic is the most suitable logic for khariji
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propositions (Fallahi 2023). So, the author has been persuaded that
haqiqi and khariji propositions have two separate logics. The logic of
haqiqt propositions is the same as classical predicate logic, while the
logic of khariji propositions is free logic.

Contrary to all of this, I shall show that there is a unique common logic
for khariji and haqiqi propositions.

2. Literature Review

For the single-logic-approach, see Fallahi 2009 p. 71; Fallahi 2009 p.
69; Fallahi 2010a; Fallahi 2013 p. 344-329. Fallahi 2013 p. 156.

For the two-logics-approach, see Vahid-Dastjerdi 1988.

3. Methodology
The methodology of the article is analytical-historical.

4. Results

In this article, 1 aim to demonstrate that the distinction between the
logics of haqiqi and khariji propositions is incompatible with the history
of logic in the Islamic world. This is because Stnawt logicians examined
the relationship between haqiqi and khariji propositions and mixed
haqiqi-khariji syllogisms. It is clear that we cannot express the
relationships among, and mixtures of, some propositions in two
different logics and that we have to do it in a unified single logic. To
solve this problem, it seems that the language and the theory of classical
and free predicate logics should be strengthened in a way that allows
for expressing and proving relationships among, and mixtures of,
haqiqt and khariji propositions.

5. Discussion
To this end, there are at least three possible approaches:

(i) Combining classical and free predicate logics;

(i) Strengthening classical predicate logic by adding the predicate
of “kharij1 existence”;

(111) Strengthening free logic by adding “modal logic”.

I shall show that the first approach is successful, and in the second
approach, it is possible to define kharij1 propositions in terms of haqiqt
ones by strengthening classical predicate logic. However, in the third
approach, it is not possible to define haqiqi propositions in terms of
kharijt ones by strengthening free logic.

6. Conclusion

Therefore, we conclude that the modal approach to analyzing haqiqt
and kharij1 propositions, as previously accomplished, is incomplete or
imprecise and must be completed or precisized, based on one of the two
approaches to be presented in this article.



7RV SR

. “)U

VEE/ pd

eISSN: Yfvs_s.¥A

ISSN :\vra-ryra

. /
R

VOA-1YA Lo LT Dbl YA & kel (Y 5390
wph.atu.ac.ir
DIO: 10.22054/wph.2024.76962.2208

45 9 ddds> SLLad Sl oMy e

s S

GbLas Glhte 15 4810 Glate 3 4yl g adids SLLaS 45T ol osls OLis (6,55 Dl s 05,
53 samme 35T 3late b ol 1y o ) (SLL3S e 5 Sl nd gams <SS Glate Olen 4ii
oSl Olg )3 late )b b a sl adii (SLLaS Gl oSS oS o5 UL pal 5 oo i )
aom ol (SLLaS b i (SLLaS Laly) (bLdd S| s 53 (5 g DUl Gt 487 | ol 65t
ST 5 Wl ;a5 i (G125 LM 51 Eoms ¢ ol s 534S Ol Wilos S ) 1,
S5 53 o Sl p3Y 5 S Ken i Glate 53 55 LLAS S (3l b 5 Ll Ol 457 ol
Slaghie Ol &k 5 0L S o 5 4 oSS ol 51235050 1y 3,8 plowl Al (Shate
5 balsy S DU 5 Ol sdge SIS 55 Cul 1S b 1 dpeme 35T 5 oSS
&&UM:MJ@}EA{ob4..»rfg;.w:cjjlé.:.»&ild\ﬁ..gTﬁ?)\;j@dliLédubwsJ
(ol 3 30 J gamn 03531 o g SSdIST Gt o 5 1p 53 clad same 31T 5 SSudIS” 3ot
T g s g5 45 > el Dl po Bl 02531 b ad ez ST Glate oy 55 2 5
GULES o 1y )l (LS 015 on Wad samme <SadIS Glate o35 L g3 s 03 5 ol
o 1y e (S5 01 5 ol L gaza ST Glaie o 55 b cpgmn (205 55 (J9 35 i 8 ki
SULas ot 53 ler ge 3,05, 8 55 ol wmt pl @ s 5 L o3 sad iy 4 )l SLLGS
S bl il 503 G336 L il ed 0 43 S IS 4l 51 i o (Slo s 4 a5 ki

58 oSS 5 330 e ol 53 0k &1y G gy 93

D99 d}w cQL@.g-)A élz.A c;‘_}T L}E.,.ﬁ cL&J}w ék.ﬁ cdda> 44:.;'-)[5- :g5~\:.1§ gs‘.hoj\j

falahiy@yaho0.com : J giuo 8w g5 *


http://orcid.org/0000-0002-1878-8866

Wy | o
Ao s
53k 53 8 el (g 5 OllaGslate (Slace)sT 5 o g | SN 4l add gl Las
055 6 ot Glate 53 LOT G ys Jlond 35003 30 5 008 Glate 55 OT S s 0
St iy e ol 53l sels iy Glate O n Ol (sl 2 15 e
Sl alS (5 0T G b Sl S a5 aiis LLad Gl &) 5o
s Db ) ks ety Sl 5

aom ) g Ak LLaS Jdow 535 Sy, 90 )
Lo e 55 4l 5 akids (SLLS (G Sy s 5 o 4 odes 5 S0y 5
S5 LIl

Aoy shate 6 5 4zl 5wk (SLLAS (G ) g ALeeSS 3 S g5 ()

oyl g i blas 4 S8 10 glahie olams | ki ss 3 S, (O

5 aii (§LLa 3 Olojen v s ¢l p oty Glate &G o AeSS 3 S 55 5
1 0 03 1 0 g 3 ol (61 s (g3daze slaglaie 51 058 B 3 gb oa oslital 4l
5 by Glate cpgs &5 0 Glate (Olgar go Blate 39 5l seme Gt dlad seme Bt
a5 adi- GLLAE 6l g 55 S ) g0 clad gams Ghais 53 (4 sad 610 8
(V07 VAT (M) Lol okl Slg iy

4:.‘3-)\5- LOV-I-Ly

A,  3IxAXAVX(Ax—BX) AL, IXAX—-VX(AX—BX) Sl e

E. 3IxAxAVX(Ax—~BX) E_. 3xAx—vx(Ax—~BX) o
e

o Gl ol

N IXAXATX(AXABX) - IxAx—IX(AXABX) -
o Al b

Or  IXAXATX(AXA~BX) O-  IxAx—3Ix(AxA~BX) o
(e

(VY AYAA cfyﬁ) 2 ‘SLA‘SH\J{Q)M 3499 \AJJW g}b“‘ BER)



VEY Ol | VA Bl |v’“~‘~ Ju| ;Ji,_-/wu dolbad | VYF

)l i
VX [ (E!X A AX) = BX ] A 3x (E!x A AX) VX (Ax — BX) A 3x Ax 5(
vx [ (E!x A AX) — ~BX ] VX (AX — ~BX) <S5
Ix [ (Ex A Ax) A BX ] 3x (Ax A BX) ce
Hx[(E!X/\Ax)/\~BX]v~3x(E!2)8 W(AXA~BX) v~ IAX T
OV NFAF (M) Lok 4,1 5 33Le (SlaSUAu s 3o clal (lgm g0 (3hie 53
wr )l adi>

Vx (Ax— BX) A 3xAx O ¥x(Ax — BX) A 03x Ax Sl o Al ja
vx (Ax — ~BX) 0O vx (Ax — ~Bx) S ol
3x (Ax A Bx) 0IX(AXABX)  Cwl ol san
V= 3XA) X (AXA ~BX 0 3x (AXA ~BX) v ~ 03X AX s o Wl pam
AVM M) 4 .S abneeSS 5 S0 gy 5o s glaghie ys bgdu s,y o gl
(FYAYFF TAY 36 ¢l 1AL > 54

a1y lad gz S wdS™ 3t (63 s A5 eas ¢ ikt 93 3 K55 )3
A g) Sl 03,87 (3 e am s GLLES ol |) g8 silatae 5 anuils 4k sl LGS
3575 potie (83 s Ay 58595 B L (6,505 Bl 3 o ki 55 (IPFY (5 s
Jolows BV U515 50 Jgamma b Sl el 255 45 0 Jgamme &K 87T G5 55w L6,
s oo Slgi iy 568 Glate 55 ad gesee SIS Glate 4 OT 0251 5 S 0
sy G s LIPS B Gl b Jol e ST s 5 s e
3l 1 VX EIX 1355 03 Gt b 13808 35 § 50 50 ool o (5
35y Gl s Sl aii GLLAS Ghte 3 2y 5 lad sz (hate) 1355 (0 (oo g
(A NYA (M) (b gbLas Gt o SKan

Gl L 8 a8 Culesls DLt (am b L Las shie) lie s Ll o,
(silaie 6 4zl (LS Ghaie Lol (Cul i (LS i lad samms <SS
Ghte 2,8 53 48 el o gamme 15T Glaton ol & <SS ilate S 55 5
e 345 VWA Dlie 3 i) G0 dBLETLOVFHY ((D8) 5,13 15 lad sames K udS
S My g i 4 13 g Bl 4 )bt g adide SLLaS ow (gl ol SIS ol5T



o | @W

L) B 8 et Ayl (SLLAS (g1 Jlain ) se et B3l oSl ST GGlae
Pl {u o8 Glte o) b opl 5 G itme d sy J5 I 0o B 05T Blate o
33 0dd Syl s oS dy e iz 0,50 L 4 0581 Ll (PR N YAA (D) (]
Sl oyl (LB (1 Glate o Falin 35T Glate BT 5 Ces e S sle

OFY (=20)

BRSS9y s Y
il ss 5 AbESS 3 S0 g5 93 31 G ST & 5 p b e s iy ol 05T
aciod LLa8 55053 Gl Gla ity 5 L 1may 3,50 5) 55 8 L a Sl S o
Gt go b 3w T L (it ss 3,80 5, 4 dy oo 5 @ clins o Cos 4 4 )5
Iy Gy Glie 5| Coenn 93 aalsl y5 .55 ‘SJ;V'{ S o Sl 03l & r)\—w\ Olg= o

.x,tf;uudm,nﬁ”pgﬁsdb;)\f

a5 4k gLl Ole Ly, Y-

S a5 g i (GLLaS (B e Sl g (LA pS E b 5 Oledans OUI>3late
) 25 s (G o (4503 (5l . bilod ST Ol Ssline ga ) g0 4 |y LOT Ol
HYOF-YOF AYAR (68 ) Sl 03 S oMol 4 )l 5 i (SLLE Ols

> > oo fnd

- o Pty

(a5l) Sl ol a5l Gllas e (i) Sl o I o
(amml) Cl ol pan Sl ool (akd>) Sl 0 Gl o2

(4 )) G o Al g 5l Gl jast) (4kd>) S o ol e

(a2 )b) G o Al p2n 5l Gllan o] (adid) G o Al
(o) Bl oo Sy LS 1 Ola ) (6,505 Glacus > odle ool ,olas Ll

(YOF 1 . BYFF
a5l S
(am)) Cwl ol 2 Slamg e e (ai>) Sl O Al o
(- )l) Conl O Gl om gt ool (i) Lol © Al plmy

(aor)b) Cod o Al s SlGlae ol (k) G o il s



VEF Ol | VA Sl | ey JU] ,-»‘,.-/wu Lallad | \YE

(am)) S & I (plmy

L ek

(i) Cond & I ooy

|y s e ¢ S8 p Ul a1 3 S 53l pllas caadle 5 SLs

IAY (g5l edd) dils s (G pl ) s sladle G &SST 5o ST e 0L
(Y DLGVFe e Ik eYPY-Y9

4>

(am)b) Cl o Al 2
(4 ,l) Gl O ol o
(a2 )5) s & Al e

(a)) s o Al pom

BRI
Gk el
S llas o

LS ol

o e

(ai>) Gl O Al o
(%)@‘u@ldﬁm
(%)Wu@l@ﬁ

(4dd) S & I (plns

&Mdﬁd\ﬁ)ablbt)éf_&ﬁ@)&&\@kL;La@\_wg;.:_.dé)lwaa\;ﬂ

CJ& cw}.w).bb@ (149'-) u,a u.p}.,a;-j (}».G)) ‘) QT (L;MC)—M‘Y) Lf“")""’“ W}-j.
(VA rgadle BIVYY Ol 5 F9 0.5V Y8 Ol (platadl o5 3 el

4>l
(am)l) Gl o Al 2
(am,l) Gl O Al o
(a2 )l5) Cnd & A a

(a)) s o I com

Sl

S ey e e
Gk el

S Gls o
S ey e e

o e

(@)@\gd}\ﬁ
(%)@‘u@ldﬁm
(i) Cons & ) e

(4dd) S & Al (plns

(Ghas o5 5 ey |y ad sbadle Cs (BPY 5) kel s oy 9
las Lol |y adids 45 Al (6B e 457 Ll 0 (5 o oS 4 Lel Lils o
DY A (ilal) 35leth oo Gllae 0ol 15 OT (el 5 il oo 4yl &5 5 AL S
Ll gn Jbb 1y stbal L5 CEAFFAVY) (ol i) pll plas 5l o las ol 53 (YY)
5tk Al Sl o s 0 o a5 p5e0 5 (S 2D O (I
(BP0 16 o ) jal) LS o Ly 5 Al

(LI 536 LapldS 5 S s lapldS codss Lesl ladaly Ol s <Kl 51 s
2 gl SLadd a0 o A Sas

G s LOT 51K 8 oS Sl ol Sl &5 2in (6 g QLI Glate ) Olis 53 45T
cﬁb@)l.:&@.g;a:‘abﬁr)k&‘jM\:u-\:—\jtsﬁd;nrwdgijbbaf-uzﬂ;\i:)y
Okfdy‘}/\gls«)s:ml&1\5&5)3.\9-\)#C%&uo\sﬁa\j\&ﬁ



Wy
Mjijda:ag-)u-ﬁ4._..2._..2:—6\._»@44_b\jujﬁarwoh\'o)):jlj(:)b603;64
9345 510 Ure .l 03,8 o dmnloma b 03 o ik 1y OT (glacaus 5 Lasls )
wawuomgﬁﬁ\ﬁ)ﬁ,,i;aﬁwdaa;‘cwp,s\,gus;tus
L1 o &S0 e 457 ol OT s (150l o 0 15 T o 5 Ll 5 o
OT 53,5 S L1y iy (slos b a2y oS w5 oS s e 0T 035
e B3 & s (S 039 55 )5 58 S S 5 iy OLSES 93 4

a1 5 add> gblas LYl Y-Y
4ind g 4ol cadids (LLas LM (U e plll e (oS e 53 (i on
ks 5 05, Ol ) LY 2 03 e 5 geite o35 13 oy 5 Eomisygn )
3 Al sty 55 4l (FFV-FOO 1FAQ (G5 ja ) o 03 o s |y e (gla Ll
() 3,03 Ol Dlalad | (S8 s Sl bn 4 o 0303 0L (6 K05 w50
GNP Y (M) ol 03l3 o 3 4y (6,505 Sl boma 555 5 (G VF+ ) 5 Ll VP
o) G5 e & ol ol i (Solowloes any3b L w3 ) Jies Ll (o VFHY
4{}°~Ul—~v(‘>.=3‘@Jﬁ“gibﬁ—wrwigi}bbdﬁc%égiﬁ‘)@\c—“l’“
A5 Ghate &K i (Llas (ol 4S5 L e T o 03 S leal ST uls
jll,gus;amU;&_u@\,,ﬁlﬁ,ﬁgsm?)uggus@”ﬁﬁi

.V:S@\,muaa;nruaﬁaoTQ,JJ

Vb sylge b gilatags 3 59,5 6,500 YT
03 el i (LS (GUu )y g0 4 ity 3 S gy S dad e OLES Ladlis
eSS 5 S5 5 s $alon (6 g (3hatn 55 50 Sliadls b 68 Glae 5
bl glaie 5 Shas b ol shate &5 0553 4 )l 5 4k (SLLGS (s Ss) 50 512
S As ) odaze dalsh (4l GbLaS Ghie Dlis 45 Jg .ol 5,8 5l Oledis
23 lad gamme 35T Glata b 5 3,106 (65875l o gomme SIS Glate L 4 )l (sLLa3
SIS shate b oS ahid (SlLas S L3 3 gn e ol Salen



VE Y Olewl | VA bl |r‘*~‘~ Ju| ,-»‘,.-/wu dolkad | VYA

Lo yazme S SIS” late 51 5V 5 515 it ol s 5 o 5 4 028 I8 T S

) a5 adid (SLLas Wl 6 S a6 i b b ls 3 g5 lad g 15T Glate
53551 Ly (Sl 0T 51K mn o8 53 851 03 S (G 50 Olejod
Eece 3 Lo T Lo ¢&>\ij@ s34 1y BOT Ol Ll gy (b e 5
Glate 31 5V 5 515 galate 03,57 Sz 4 (61 das s 4 o jsbar ) S
L.\,‘;b;,.ya\&;,_\g_,o;:;)\;;ﬁjob,;vs;_w‘udwguTjag_mf
ssi 6 5 Jels Jﬁfcﬁfaot%b):alj\é&\ﬁ:jmf%f;ra
b oS or 58 ) U gams S IS Gt b 1358 (0 o B B 33 4 355 p33 ol
Sl s Gt & Oty (sl gy e 0 s ol ol el bad sazen 51T 3ot

S st o 1 e ae p e ol 5o e ls a5 adde SLLES Jos

Shiv g3 CuS e By, Y

Gl 3 5V Glasls dad gasme 33T Ghte 5 lad yames <SS Ghie S 5 (gl
41,35V Glasles 5 o 18 oo i 55 (i glay g =) &K DS Ghaie sl o
Aol op oDy ol 53 era o pola s (sl Slag g =) ST Glate (la ) s
:&‘sﬁlf\)ﬁdu)y;'}bjgﬂ

B(a) Vx B(X)
= 3X B(x) - B(a)
(S (S sge S (i (I g (B e
ax E((;g s> a &.{‘ LY L)_)—&-ﬁ B(a)
s X sk sl S = VX B(x)
555 C 3 5 B(X) bl s 28 Sl w by b
. C .



Wwa | o

T S age (S
Ela & B(a)
~ AX B(X)

TIE (S ygw So>
JIx B(x asolab,y, :
Ela (82 CETER
B(a) > C »»sbslr2p

~C C ,5 , Ix B(X)

..L&L’ LY JJ}A

@)lé- J 9w Bl
VIx B(X)
~ Ela — B(a)

T IE (I g (B e

Ela — B(a)
= VIX B(X)
sl s ma Sl by e

.L&L’ PLRY Sy VX B(X) BEN)

5 it Sl g Ol LUl 5 4 5w 93548l 93 wodelB i ol 5 0955

S Sigw lg)
=~ 3Ix B(X)
~ 3x (EX A B(X))

ol Sl ol
S Soge Wlg)
= VIX B(X)
= VX (EIx — B(X))

r.;.e\;@ ((LA)}M é.]a.’.»» ) Y\.v odeld 0 )\ J..;\:- L;Ja..a

bjsw Gl 5o a4 )b 5 add> glLas Y-

g el o Ghte ol 53 a5 adid GLLAE UL s

o)l A
VIX (Ax — BX) A 3IXxAx VX (Ax — BX) A 3x Ax Sl o Al
VIx (Ax — ~BX) vx (Ax — ~BX) Gy 2 ] e

3lx (Ax A BX) I (AX A BX) Sl o Gl s

X (AX A ~BX) v ~ IIXAX  Ix (AX A ~BX) v ~ IX AX S o Al olm
SLLa s g sk 1 plSoT der dag sy o ol L S 303 OLaS Ol 5 0 (Solu &

P 13 puaie )l (SLLES (5l p o L or pims i LLES (gl o Lo
cuéw)&wcfcb%yélﬁdwuﬁc@jééxu Z)".,U\CJ)\.?} (l&j.la_.w)‘



VO Okl | VA §ls | ey JL] ;Ji,_-/wuasw [VFe

548l b K SNV Gl b (G gima WSe ((JHI0 5 3Las Cou olas
03,5 o b lwnl S Lok o So del g oS s e ) 4Bz Crns slao 5
S b 2B 5 ¢ sb g0 pak Aol B 5 badl Sl e 28 BB Dl 4 |
S p SOl et 5 g glaw 1 plS e IS s S 03 ST Ol i yalan Lo ke
AYAY adie 5 VWAL (o 4y K0 S o G 55 VU gl s 50

313 0L O g gr (S bty oyl 5 Ak (SULaS S ot (SAu 50 b e
5 e300 dal)) Col adido &3 5 Ao 50 p s Ayl A3 A g il g Glate 3 S
o3 5pyes daly) amyl S Al ks adde AT Al 5 (Glae o s
Aoyl ) it (6,03 p sl 5155 5 i LS (Glaar go 51 &S il 53 (Gl
p s a5 ki 4 Slaadle Sl ESSma SOlx (ars (o o325 5 pses
L3 o o 3 5 0500 ) iz (6 S0

Sl 25 b aor )l 5 adid (shLas L) 457515 OLas 015 0 0y 50 (e &
LYl (gl 6,505 SVlie 3 4 das o Cmwd & [y ol Olos 1ads ol 5l
Ol bl (o VFe ) 5 GV (D) les 87 ol i am sl 5 i (sLLa3
3,5 AT o g Ghate 60 )3 Ol g o |y Ayl 5 i L5 & das e
B Sl r syl (3t 53 oS 3L Ol 0T Ol il 5 81 87 (g1 S

Olss 9 5S5b sladse 5 L) Slgr g Glae 2

Ghe (LT Cs & lad gamms 315T 5 SIS Glate 3 Gl 51 o7 oy g Glate & S
Sl b SO S 5 Ol 52 40l (Slad 508 o ol 5 o0 i3 1) Sl 5
Dl LIS, ke i SLLaS 6l p d g0 b (pl - eeas O 1 (2ol 5 i

oS0k Jse 3VX OFx — OWx Fx

S b Ko Jse p0VX FX — WX OFx

Ol Jge 93X LIFX — LI3X FX

)l sLlas ol

oSk Jse 3VIx OFx — OVIx Fx

Sob o Se Jse p0VIX FX — VIx OFX



VY|
Ol e J e p3IX LIFX — O3IX FX
Ghe 5> i (Sla s g (811 S Usn p e oS losls DLt (6 505 Wlie )
T Gl s ln 35 dpa a5 At DU BB bad games <SS Slger 5o
L3 0l o S olea (VP Y ( D) dies SLH BB Lad sames 13T Solgr 5o Glate 53
53 (ps3 J g i (6 LB 5 Cds U po bt (6 p DN (S 3 e &S
Wl 53 1 5 (Sl 0 5l Glate 53 5.6 &) Ly gon Dol 9o Glate

st s E-)
53035 S %5 Sl e g 4 5ler Ol 0 Ol 5 (SOL Sadpe b 4 e 5 L
tei ) s (6 S ds
Vx B(X) =ot 1 VXB(X)  Vx B(X) =qt VX [J B(X)
xB(X) =ar O IXxB(X)  Tx B(X) =t Ix O B(X)

:@,u S sw (gl At 93 3
VIXB(X) =at O VIXB(X)  ¥!x B(X) =4t V!x [0 B(X)

JIx B(x) =¢r ¢ 3'x B(X) 3t x B(x) =ar 3'x O B(X)

el (s Sl s ) e la) g

Slgr go Glate ) (i by g 6l (SL oS 5 Sk Glad ge b ST
S sl ST (sl ST B (L g s Sl g late )3 a2t )3 5 I gases SIS
O A 4 0T 51 (S b 05 S 18 4y xj)‘pﬁgﬁg S (9 S s
i SuT5l e e 3 el S8 6 1V dlie l 5ol 5l (5 K05 L 035
Ghte )5 4oy 5 lad sames 33T Slg o Glate )3) (ol slaygw sl g0 3
SV ol s gl oS 5 dalr SIS T it s LB (Lo y o Solgar o
it 5\ V!

S Sl Ol Lailgy el o Dl 5 Bhte 55 457 515 OL O 5 0 895
S S R PP g

v



VEY Ol | VA Bl |v’“~‘- Ju| ;Ji,_-/guc dolbad |VFY

A N
V e V¥V = VI = VI
N 7‘
v!

LSy Sl |y Ll gy ol ey 5 oo 0kl g

13 dal i e sSan Oy gots A 1S S sla s Ol Lailyy 45T ol LIKET
3

A
Jr - 31

N

Ny Vv
LLl
¢
Ll

3!
J}_@@a.\‘.\&uék)}_wlig((r)i@faﬁj))€j€ia4§-&:@&ud&|
Wl 518 Y 5 Lol gy 0T Ol 57 ol e 2 oS Cs Ols o) &5 2l
pealie b lne 0l G5 L S0 Sline oy 5 ool daes T 5o Glan (1 Ol
sl & shedd b 51y 9o a s ..\:.leo S 4 (O 5 () LSla ngil_s
U’l‘ Q@)Q‘MSM QLQ—V.A Lﬁ\@jbiﬁjﬁ L_SL:.%G)J (> 4> 9) ZJ‘JSW‘.“J‘
(w‘r\-\frjkm.e Cl.\f&l) Lﬁ-m“b.b)g'muﬁb)b S>3 L{lj) m:;s@bu
j.ﬁ:‘)) 4:..».35.50.3'\ Cals (@\r‘f)\dfr‘f&‘)d?}b -Ef\j)&ﬁb}

S o sl ST glime LS 5 aspie Zlil 4 LOT Ole KK

S Sl e Ghie 53 gy sba, e 0

Olsglate 53 ol s € L ) 5 s )} Slga go 3ot 43 3le 550 51 1 (5 ok
S 43 8 513 (6 et 3 OB Olodns OBl Glate (Suor Clllina 5 g0 lakey 5035 5 5
Sl i S35 V] s s S bl Gl S5, T 5V T s slay s
5 Lo Ols (g 3o 35 30 4Sen (1 h b Sl S 5 4Ses 2B (6 s oS8 1 50
.V;@w)jdlf‘v\q-bb)f}b&\.@\(%ﬂ\d\.gzjbébﬁﬂﬁb

mwdwﬁyg,;a;o—\



VY| %
o Sate 48 4y Ses x50 b S 0350 55b pl gy sl Sl (G5 4 L
(VN-Y A VAT i) 555 o
OSNL Cl & o
OSNL Col Ll & &

A S i) 5 3l A 5350 e e st Ol Glate U 583550 oSl !
) il dile oSl Olgar plis Ul glate 31 (51 el S g S350 Lol 3,8 oo
3Ly el Soge b Sl & (S plll i 5 (gl p 1 ) ¢ i
S e S5 asm b gblas 1 ek Jbe 0T gl o 5 LS, 0T LSl
(42 )8) OSVL Sl 5 S o ol

(4 )1) OBLVL sl ol 5 S o (5

& 50 Hlgu ol B n s es )3 5 e3p S (635 5 SG B
Ol geas dxe Lol 5 g dal g Bl YAl cpl &adie (sl 03 S i Hla Ol
L jla (Ko (3 S o0 oyl 33lian | el O3S KT a1 423
LBl ol 45 ol Jloes b yle

Sl i Ta 58 oo SBL add (sLLa3 53 WSyl (6l o2 Sl LT L
S 3 5 4B adid LLGS 55 Sl ol (61 (ol Jlo gd Sl s 4 5
S 02l 0355 b 03 g )3 oy i 0itS W 15 0Ty ol 1) glaola Ko
V0-VF o VFD OFO-VFF AL (o o) Sl 03 S5 als oS 5 0l b 520
5 le3 87 ST S ) by 15 oISl ol (sekay O3 st ¢ i g5 31 g S} S
R P B R - - W,

I 3w 3V i e (Sl 1) (S g oS8 ol )3 i L35 0k,
AFQY (oM A (o) el 03 Sy 353 b Sy o 5l S i V!
SIS 5 5585 Sy |y o clomty] 53 5 (K Y F 5 YAA DITAY (D6 VY-V

S ot g e ol 53 ediim b Slay s )

aSen A wlSal 6 p oL (5 sl ol



VE Y Ol | VA Bl |v’“~‘~ Ju| ;Ji,_-/wu dollad |VYY

52TV s by s caiSon 5 WSl o 000 OLE S ot 5 o0
) GRonlet s H 3, V5V ool (glaygm LV g s 5w sl Lol S
Sl )3 s o Sl 5 S s e s s sl oSS
5 i ) oo s b Ui 1S Gl 5 s (B s S
Sl s b ol 35 ISl ol Hlael 45 dagd 015 oo o) 1. 15 (sl
OT sl s 5 Gl (V42 ) 1V (Vi) g s sl 5 4 gy o Yo

(V1 5Y) s o L (V! 3V )l slaygw t by o i 55

(el i s b i Ly UYL WSl Bole (g ) g0
vx (Ax — © BX) A 3x Ax
3x (Bx A O AX)

S 53 BX 4 oI5 o s pe 53 b3 G655 O BX 1S el ol s JSa
i (ol o guin (1) 4 4T M s L ol 57 el 0T ) JSe 0l &5 o
1 o Ml e (l (36 4 gt 5T dile 8. SIS &5 5 il o Jadll |5 o
st?gTj\u\.Mngu:ﬁg@}gﬁ@@&l@t;;tmmgﬁ@@&l
sba s L (e L bLas md  dae S L ol 5 Olekes Ol Ghie i
ol odaT i BX 4 O BX 1 Jliasil s Lilash oy JalS™

1, i 50V s s b1 YL eSS
Vx (Ax — O BX) A Ix Ax
Ix (Bx A O Ax)

s § il b dalee (o 05 4 o ezl ()

Ovx (Ax = < BX) A 03x Ax
03X (Bx A O Ax)

el e el ) S




Vfo | @W

© N o g ~ w0 N P

Ovx (Ax — < BX) A 03x Ax
O[vx (Ax — O BX) A 3x Ax]
O3x (AX A O Bx)

O3x (OOAX A O Bx)

03x O(OAX A Bx)

03X (OAX A BX)

$3x (OAX A Bx)

O3x (Bx A O Ax)

o

K Ghe sael )

OV gases Gl sdels (Y
Biaels ¢

K glats s4e

Sk S b

450cs &

bl

L;\jbol.aj@\jjbgr&oé&ﬁ)l)pdg"jg Lsé"ﬁtsu)}‘“ LS‘J-'OL";’

N o g e N PF

vx O (Ax — O BX) A 3x OAX
3x [ (Ax — < BX) A OAX]
3x ¢ (Ax A O Bx)

3x O (OOAX A O Bx)

Ix O O(OAX A Bx)

3x O (OAX A BX)

3x O (Bx A O Ax)

oS o S5V s s
o2 A
Y samen Glate 5ol ()
K Gl suels Y
Biacls ¥
K Gh suels F
4iaes
sl F

‘ﬁ)b))'\-uhjd‘jwb\vljv gs@""ﬁj..&tsu)J—“')g' L;"-)\:’-)}_wé\j
3@!#\;9' 6?)[5)}01 &‘j&})‘.}f}bw&&;-\&u%)ggl 6?)\5)}“

) S e e (g5 ol itte OT (6l Sls i 2681 OISl (b

aSes 1o b gl 3 b s gl 0-Y
s foms 5 Sl uite e dadie 93 51 J gl JSb o3 S 03 3l ) 2 b
G 439 0 (6,S 5 aSen Gl o Sl g (o LI L 531 50) (VAN VAP i o) das oo

(Ll o aSan 1y des o bl sl DOV F=Y Y 00V APF s ) s o 405 25



VO Okl | VA §ls | ey JL] ;Ji,_-/guc Wllad |\ TS

OYL ol o

STPLTRILEY [

053 pAl/ OISV ol = I
IR =S s 5 Ol A (625 e Aile (b OBl Blate J 585550 uld 9
(s ol sl il D Olgr by 5 e Ol glate ¢ 5 oy s g Wl 3,8

(4:?)\>-) a‘)jféjb/d&ﬂ‘yb C,\.MI\)L«D- L) JJAJA

(a5 05,2/ DKL Col Hlam ol pa

& 5 0 Hlg ol B n 05 es )3 s e3p S (635 5 KB B
sl 3 KTt Lol 3 50 il 55 B3lo anclio 53 (ol 03 5 ol Hla= O,
o 0l i T35 g0 3L akd (LLES 53 B 53 ) 6l o2 Jlie LT Lo
3 g 3l 5 a8l adi SLL 53 kS 93 ol (8l o Jlie e ST s
B 93 ol 0055 b D39 g 53 ey b a,u;fcsls Ly b3 95 ol ot s &1yl slalls
OVFY 0 w YAY O o YW IYAS (o ) Gl 03 S5 pals oS 5 0o (a5t
5 1e3,S7 IS STy oty 5515 L el pl (ke O3 late ¢ g 5 31 g S| i

s K5 53 1y e s ) 53 oyl 5 aikid (SULGE Ole L3 55 bl 55

aSon gl o by sla b ALl L (g p !
VI3V T s slassm 61 035 e ol 35 ol S 223 Ol el 5 0 <055
S ket s 15, V5V bl Gl g U VD g g goe (510 ol ol 15
o 15 3 s ol S 51 S5 s i Sl Sl oS 53
5 i 3l oo s b Gl SIS mn Gl s (OB e S s
Ol 5 Lo 135 a8 ol Hlael & e O 5 n bl 1 i 1 3 ()l
LOT sl s 5 Sl (T2 sl L T oV 2 i) s Lo g & g e e |

(V' ‘V)LSPJJTC‘{'(V' cg')@)B‘su)ybbyfﬁ?Q‘jﬁ.}j



VEY | Y

Il i s b el Gl UYL S gs Bale glu 50
vx (Ax — O BX) A3xAx  ¥x (Ax — O BX) A 3x Ax

vx (Bx — [1CX) A3xBx  Vx (Bx— O CX) A 3x Bx
Vx (Ax — LI CX) A 3xAx  Vx (Ax — O CX) A 3x Ax

O BX 518 ol ol 53 JKte 5 ol ST kS 53 o) 53 Jay b 1SS ke
s | S S 0903 (b pdn 53 BX 4y il 5 o Ao 0950 (b5 I 5o
) b I die (| O gunin ()6 4w T M L ) 87 il (53 S 5
Sy pmd Il e 5 6 4 e T sl ST SISGT & 5 Ll e il
5 Oledens 013 ghate s o8 LT 1Ll ad o Sl o sl ks 05 8 e
pode St ilacd iy JalS 5 sboas 1y s b b b bLa 5w Il die Sl L !
sl odeT i oy o 1SS
Sl 35 Jo STa V! 3V T s 6lay g (510 55 i) o 5l S
LS 53V s s b VU k3 55 0k sl
455,08 SIS aSan sl o S Lo 5
Ix(Ax— O Bx) AdxAx  Vx(Ax— O BX) A IxAx
Vx(Bx— L Cx) A IxBx _Vx(Bx— O CX) A IxBx
Vx (Ax — [ CX) A IxAx  ¥x (Ax — O CX) A Ix Ax
s 5 b3 93 b dolee G 5 4 by LS 9
455,0 S1 S L aSan sl po S Lo 5
Ovx (Ax — O BX) A 03xAx  Ovx (Ax — O BX) A 03x Ax

Ovx Bx — L0 Cx) A 03xBx  Ovx (Bx — ¢ Cx) A 03x Bx
Ovx (Ax — L Cx) A 03xAx  Ovx (Ax — O CX) A 03x Ax

Codels 5 b, 5 65, 0T 23w 5 o Subdsep mSe b pwld 95 ol (61,5 Ll
:J;fd,.‘},bb,ﬂjb,\ﬁrudix.ﬁjm434,,@\;1)@\@&\&@,;}”
Ovx (O Bx— O CX) A 03xBx  Ovx (O Bx — O Cx) A 03xBx

Qﬂ\ﬂ)&)y%r&-)bd‘ﬁau‘




VEY Ol | VA Bl |v’“~‘- Ju| ;Ji,_-/guc Lolbad |V TA

1. Ovx (Bx — [ Cx) A ¢3x Bx SPP
2. 0O0Ovx (Bx— [ Cx) A 03x Bx 45026 0
3. Ovx OBx — [ Cx) A ¢3x Bx Sk oSe oY
4. Ovx (O Bx— OO CX) A 03xBx  Sospme sidmy ¥
5. Ovx (O Bx— [ Cx) A ¢3x Bx S suels of
1. Ovx (Bx — ¢ CX) A O3x Bx PR
2. OOvx (Bx— O Cx) A 03x Bx 4540 o
3. OvxOBx— O Cx) A 03x Bx Sk e Y

Ovx (O Bx— 0O CX) A OIxBx  Soos e Sidw ¥
5. Ovx (O Bx— ¢ Cx) A 03x Bx 45ucs oF
AT 555 54 50sl 5,558 55 Ola s 95 Ol g 358 s ol s 45 Ol
S Sl sty 5,8 SN A8 ) Soluaw Wil g oo 0kl g) .ol Ola 93
(et o a5 0l 1 53 ety S 035 o ailae L3l 455,50 L
5 e 8l il S oS 518 515UV 5T s (sle s 6l Ols
5168 4 S5 V! oyl g 15 550T Ola 015 s WI V! 5V gy b (sla s 5 V!
Sl s 4 5V 3V gy b oy g 5 Sl Lamali OT (ol & 5505 oSL Ko
el e BOT (gl Sl i LBl OISl b & () OAs ide (6l Soys i g
Cleds ol il 8 2w 3l b5 S el Jbis (3ls5

b gooms KewdS late g 55 1095 B,

o2 b1 b pamme 15T 5 <SS Ghate JS7 48 s 0 3Y (o 5 £33 S B9 0
S5 Ol (Bl Sy soa ) hate 53 51 (S 45T ST e o US40 il
1 Lo samme DS (3t (o35 S5y 53 bl oy jai BB OT 55 K05 late o o8
S35 (Sydor 3B L g g m Jool 65 2 035531 0y 5 EY 5 s peoma L s
s 5 (ol () g om0 Gl 5 U155 0 & i 0 5 oS (2
3,5 o W E s o



(RLNN P
Bel8 53 ol pon 4y Sl Laoy 1S ot Olen Lad gomn SIS Glate oS 5 oo

Iék)ydbjgﬂs.&ujsjkﬁ)ydbjgﬂ

ST 29w (P S ogw o>
B(a) VX B(X)
=~ 3x B(X) =~ B(a)
S Igw B> g (B e
Ix B(X . .
B((ag )J a &.ﬂ‘ 4; .b)}_m.a B(a)
sop X sk sl o =~ VX B(X)
bl s pasla by ke
3,0 C 5 5 B(X)
C L bl 5L a3l 5, 50 VX B(X) s s
-~ C :

i 43 (511 ool ) o st sl (GLLad Gt Bl s (oS SOl
03 e f\.‘..a\.\&d.&.»,a&\,: (ke oyl Sailow 3. (VFY (M) s o lie
a\;‘.a;#).\d&a QT)JQ\J?}ARQ}W\)QTQ‘)S@JJ.;J:?@JE
j%ﬂ&‘b}e—}ﬁbZ&Mﬂj&‘ﬁ}m_m:ﬂ)&ﬁ)ébuk_wbjbq‘)Q\Jﬁjﬂ
& sibie Jseme ¢S Ol g |, E! w5 om0 3313 L BN S tid samme (5
St Ol S5 5 S8 U5 L Glate 65 4 5 el i Uad gesme SSDIS” Gt 0L
bEI!X)V!X@)B-Lg\.h)}_wcax)VX&&\AJHM\JJ{C)j}\jWﬂ
S N g Do

VIx B(X) =gt VX (E!IX — B(X))

3 B(X) =¢r IX (EIX A B(X))

&1y games 35T Glate 53 by el p & 3 Ol oo (Sl o w5 ol L
:@\)‘}ja!XJV!XLg-)B-LSUA)y
SF Ig (P I agw S
Ela & B(a) VIx B(x)
~ 31X B(X) =~ Ela — B(a)



VE Y Olewl | VA bl |MJL~| ,-»‘,.-/wu doldad VO

SF g S S g (%
Eli!x B()ég 28 Sl by i Ela — B(a)
Ba) > C 35k sle sy = VIX B(x)
~C C ,5 4 3Ix B(X) bl s 28 Sl e byt

J..&L ROARY J)‘}A J..JJ\J PLVARH J)}a VX B(X) 29

SIS slate 55 i ey oSS 4 |y adid> L35 ST O 55T
(S S 0Bl e 25 Do sk B geome

4l

vx (Ax — BX) A 3x Ax Cel ol o
Vx (Ax — ~BX) S ol
X (AX A BX) Sl o Gl pan
X (AX A ~BX) vV ~ IXAX S o Al p2m
(S N 5 Do e Ll ol Gl e b aer sl LLas ol sl
)
VIx (Ax — BX) A 3x Ax Sl o Al ja
VIX (Ax — ~BX) G ol
A (AX A BX) Sl o Gl pan
A (AX A ~BX) Vv ~ XA s o Al ol
S p bt e Lo g Ll Slen YU os (ol Gla) s a4 oS
235203, b e (V) DIFM ¢ >36) s U3
o,
Vx [ (E!x A AX) — BX ] A 3x (E!x A AX) el o Al e
YX[(EXAA) = ~BX] s o Call s
IX[EXAA)ABX] Sl o Gl pan
IX[EXAA)A~BX]V ~ IX(EXAAX) S o Al o



oy | o
O3k 5 games KM Glate @ 355 5 J games 033 31 b 45 das o OLES L ol o
ST 5 SIS Ghate 53 3l b olan Jilate & s ol (slodeb b ol 0353
4{)C_/_w‘\*_,_«55;L;'))JJ‘J{AJ&&)JC}J&)J&MJ&O&@‘.W)@Lhd}w
wz)mpuz,,@t.a)b@;MJJMU\M}:&.\;@)JH\QU;;
O OFM ¢ D8) 5. aistls 5 0T 35 i SV 55 53 0y &8l 03 g
ol o 2yl Sl s 6l 35T Glate b Jos 53 48T ABL g Sl BT ) a0 S|
el 03,5 BT 1y SVGe 0T 55 Jsike 5 Olgs 4o ol ol Vlie .o

ST g (S S sgw Do
Ela&B(a) VIx B(X)
=~ 31X B(x) - Ela— B(a)
ST g S S g (B %0
Elg_!x B()(g 2 S  by e Ela — B(a)
B(a) > C »°sbuslrsr - VIX B(X)
~C C ,5 , 3x B(X) Sbslas b 38 Sala by ke

L5l 43I 5 po 5L a3l 5, 50 VX B(X) s s

5% o 15 (S5 3hata e ) Sl s (slaglane 1 (S el 5 o7 ol o3l

413X 5 VX i Sla) g ol 5 0 o 0 5 4y i oK 55 0D s ]
Zr.:fdiﬁzl!XjV!X@)B&b)ﬂg&jﬁj&)ﬂjb}‘é

VIXB(X) =at O VIXB(X)  ¥!x B(X) =¢r V!x I B(X)

X B(X) =ar O IXB(X)  TixB(x) =4t 3!x O B(X)

J.s&-;wLgl.au\:&..a«.:siﬁ:-éh)ycm‘ﬂgj@o%)bw&bq

1. actual world



VE Y Olewl | VA bl |r‘*~‘~ Ju| ,-»‘,.-/wu Lolad | VOV

V:SJLJQQML;W\Q a8 gl eSSyl b Ses Sla Ol dos
I IS e s Ss e C*P.')f‘-p:f”u;-wbr“ g Jl S Sl )
Olgz O J3 35 g0 e b (San Olg 2 430 1| ol Liulins (AAVIX) NEPINE
o3 esh Sl 6 K05 0l day o i 4 S c[ ol Ol 5 ] Kee
S s 53515 08Ul g Bl en a[ ol Ol ] AL S Ol
335 30 e o5 S5 (o Kan Olgar €S53 il ol o lias (OFIX) NETITSE I
S Sl 3 | (6,555 Ol sy n 5 4 S [ Olior 5 i ] Ko Olgr OT
s ol Lol (S p 3 La 1 (S b (ol Ol 5 o] (S Olgr &5 )3 o B
23 O Gl g i ) (i Sl g U150 (Dl § o b [ Ol
DS a8 5 Dot b semme 15T Gt
VIx B(x) =ar O VIx B(X)
X B(x) =ar & 3! B(X)
oS 03l (g o S L) Sty oS ol ) S el
V!x B(X) =ar VIx LI B(X)
3l x B(x) =t A'x O B(X)
L 005 o | i (LLa3 Jslee 55 Oy ool 45 o0 i 4y sl s
LS e 0,Lal LaDlg des 55 Ll 4 ¢ Jadl Olg o
s 4y 1y (i g (Slime la i pai ol 1 plS s o S L Gl wie
Slp 02 b SOk S 5 Ol ¢S5k slad g b dad Sl s 4 Coniad s ol
Wad e 3 OT 51 (& 2 o oy s oo 31 oS0 (gl a8 s UL Lo e
o> VE sl 5385 ) sbar .ol S LGS
SOk Jse sk Vi OFx — OV!Ix Fx
SOb Se et OVIX Fx — ViIx OFx
Ol 5 Jse o I OOFX — O3 Fx
oo Vsl
oS b Jse it VIX OFX — OVIX Fx
S e Jse ik OV IX FX — VIx OFx

1. possible worlds



oy | @W

Ol 55 ge st 3 OFx — O3 Fx
s DU LB s 5 33 0l 5SS gm0 oSS 56 L

V &l y SN bucls V &l y JSIN bucls
_VxB(x) _UxB(x)
~ X B(x) = Ix B(x)

Sl Sl games SIS hata 5 Loy g mjsd;ﬁ‘w;\;r@,‘wu

S g (B _ S g S
_ B(a) _ B(a) Y X Vx B(X)
= IX B = 3x B(X) _BX = B(a)
B(a)

3lg i (VWA (oM d5le) 355 SVe 5 0 53 0 ) 4T s o Ot o
oy i SLL2S & 015 oo 4 )l (SLLAS 4 g 039531 L Sl y e 5 0l
Tl o3 g olzd | bl 5 4y S o 5 o0 B4 Ol 5 0L )3 Sl Gloks] i o
L5 oS! 1 (5ol 8l 035 5 ol baltin s ol O A s &
o e a5 Mgt 53 3 g ekl 0)La T 0T 4 b Glate )3 oS 4 )l 5 adid>
U samms 35T Ghis 4oyl GLLa5 Ghis Sul & 4 5 L0 sST Ll i o 1y o
L SO S 5 Ol ¢S5k Sad a5 ol lad samms &S S Gt 4
A 53 5 il den Mg i OT & o 55 on o s AL 13 5 il (SLLS o)
i Ve oSS 5 el 05 Ol ooy Wlin ey ol 03 5 43 K
(235 s a5 sk gLl Sl g o 53 0l

S o 4o
‘_gLak;.la;.ag:,_‘.’ﬁc%,:SJS@m:?)uj%5%@&@%\;7]36?{:1:()\_5
ds s & 487 (g s Glate i 53 LLaS o e85 (S clad e 35T 5 SIS
MJL::L“LA-;J‘CM)JJ:[)J‘J:JJMM}JA)J@WDJ‘(J@)JVALL.’_M



VEY Ol | VA Bl |v’“~‘- Ju| ;Ji,_-/guc Lolkad |VOF

5 3 o o2 b L 0 Ol Ll oS 5l gy (sata Il
LS 0L | T S|

35 i SLLaS o (sl s dmly Glate 4 Doy 12 B0 4 05 Cewd &5
3,155 g Ayl
lad gomes 3137 5 KIS glahaie 346 )
355 gezmn ESaS 4 o ganee SIS Glate 585 Y
Sl go Gl LS 4 lad geses 35T Glate 55 ¥

4 O Slers Ogdy Slg so hate 039531 Ol (2 555 (38 90 sy Comind )
S 5 0l e S b B8 sl s iy cpl 3ol el a ]y ol S
25 DU L, ol SLLES 61 5 DU LB k> sLLES (6l SluTa oSL

O35 a8 Jds s dir pp Sl Cssi gy OB 4 o 3 £33 90 S ks
a5 s (lala=Ne Ji6 5l (65 g 0pl 51 5 Sl sl Hls el 8 5 J 0
I ERGIRE R PR

o&\ﬁﬂ\smjdﬁwg,_w\r\fuwzj)cﬁ,\p SOl cp g gy bl
033531 53,16 59 5 5157 Glate 53 4z )b (SbLdd oy i b33 iy
a3 ol ) ki (§LLaS 4 O ) Ol )l (sLLaS p OISl 5 Sy s Sler
o 5 i LA oty e pn 6l o 93 e sl s ind 145G
Sl e 1y s S e las 515T Glata i S

@’L:.e oo
.J)\u\.; étﬁ &)w
ORCID
Assadollah Fallahi https://orcid.org/0000-0002-1878-8866


https://orcid.org/0000-0001-5663-1993
http://orcid.org/0000-0002-1878-8866

Vo | o

@\;.o

S g asldall o W G 1s s a W el Glatedl e liil/ (VAPF) | e s

o g (Slidad o plae L3bm) dn ) P ) =15 (5 ) .yl plaas ¢ ) i

X¥#-¥\v El-Rouayheb (2018) s ¢ shioll 5 feoSH (oY IA) i oy ¢ 2l

Ll 5 15 108 el s S =5 (EVF ) g ) ¢ G35

O )b Gl Al s J) 75 3 bl e ] (GNFEY) oG s ot (i
¥ 2l o105 0L 5 5

s ) W G 5 aelie IGY/ ielsé o L VI C2iST(\WAR) L plll bl (o g
35T o8ty (oo | Sladlas dowas 3o 5 Ol Lbnb 5 CaSom 235 Anmn 3020068
OWIT= o

Bl Gions 5 eS¢l gate] 5 IS Y] ullan (VYA9) L Al a s (55 o
Ol s 5SS (2055 e 0 200,45 - D

Al Aol 5 AW il 5 5 el =5 (GVYA) g o Aaoe (ot g

el o5 dadae 38 A il 55 5 peatead] 7 b (BITYY) Ciw gy (r e ¢ o g

AN LOFF oMl o X5 el " § 55 g0 a5 2" (VYY) L gudgn ¢ pockie

Doi: 10.22059/J1TP.2013.35748
M Cdme o T aom ylo g aiidi (5LLES ) (i (5o’ L(WWAF) Ll ¢ D

£e-¥y

Glate b ol £15 51 (galaml & IS e Ghte 53 as b odels OYAV) Ll o o
SEFN VN0 (e 4 T 01 51 55 (3555 2 ak 055 dod B

M gemmadl Al 5 adputme caz s cadid> LG5 I olaSelel" VYA Ldluul o >

IV AW lie (dyles


https://doi.org/10.22059/jitp.2013.35748

VE Y Olewl | VA bl |r‘*~‘~ Ju| ,-»‘,.-/wu Llkad |VOS

£33 45 o Ghie 5 Glancpl Ol Glate 55 a5 i 428" (CAINYAR) dlal ¢ >0
OFYA (YA dls s " S

DA Jdme 5 ok WS 55 i anl g glodsBh gy g (OIFAQ) Ll ( >
Doi: 20.1001.1.20088086.1389.2.5.5.0 A#-V .(# 5 8)Y (&S0 sles " 13 b

Ol Bl 5SS i g% das jo SILESH O g5 ¢ 2ei st e (VYAY) Ll ¢ >N

Coles " able 5 b s Sl b a5 adid> blad s L (WWAY) Ll 6
AVEVEY (Y)Y ikt

Mid e gl e 35 a b g ki b La8" (CANFY) Ll

NFFNFY O (o p ot

Doi: https://doi.org/10.30465/1s].2022.41418.1403
N e 35 e )l g adde L La 51 S e eld" (OVF ) Ll (6

XA TP ()00 ¢ oDl IS 5 adds TR JIOn
Doi: 10.22059/J1TP.2022.343680.523349
FO-0 BV " (fatw CaaSo a5 sbLas Gl (VP Y) il ( 6
Doi: 10.30497/AP.2023.245286.1647
i sl 55 g els 4y " Sl g 3T Glate 53 (Sl Jgenl L(VFY) sl ( >
3l dakie 5 e .,/,'S//CJ&GCJ_‘: L;g',/,_.di//c,afjf.(ww) azes 'y o (5l s
Ol o&ils Sl 10l g . s & yinm ol o
! smn oS 3e3 55055 SlamMe tghie g s " L(VFPY) e (63 2t s A
O BVD X 5 Y (&Kon s

El-Rouayheb, Khaled. (2018). “Takmil al-Mantig: A Sixteenth-Century
Arabic Mannual on Logic”. in Ali Gheissari, John Walbridge, Ahmed
Alwishah (2018). llluminationist Texts and Textual Studies: Essays in
Memory of Hossein Ziai (Iran Studies) (English and Persian Edition)
(Iran Studies, 16). Leiden & Boston: Brill. pp. 199-256.

References
Azimi, Mehdi. (2013). "The Refutation of the Refutation of the Subject,”
Islamic Philosophy and Theology, 46(2), 83-100. [In Persian]
DOI: 10.22059/J1TP.2013.35748
Amlishi, Hasan ibn Husayn. (2018). Al-Takmil fi al-Mantiq, in EI-Rouayheb
(2018), pp. 213-236.


https://dorl.net/dor/20.1001.1.20088086.1389.2.5.5.0
https://doi.org/10.30465/lsj.2022.41418.1403
https://doi.org/10.22059/jitp.2022.343680.523349
https://doi.org/10.30497/ap.2023.245286.1647

Vav | @W

Fallahi, Asadollah. (2007). “A New Formulation of True and External
Propositions”, Ayeneh-e Ma 'rifat 11, 31-60. [In Persian]

Fallahi, Asadollah. (2008). “The Rule of Fr’iyyah in New Logic: A Critical Report
on the 50-Year Debate Between Old and New Logic on Existential
Assumptions in Iran, Ayeneh-e Ma rifat, 15(2), 41-66. [In Persian]

Fallahi, Asadollah. (2009). “Clarifying True, External, Modal, and Negative
Propositions”, Ma 'aref-e Aqli, 13, 91-121. [In Persian]

Fallahi, Asadollah. (2010a). “True and External Propositions in the Logic of
Identity Elimination and Henkin’s Second-Order Logic”, Ma refat-e
Falsafi, 28(2), 39-56. [In Persian]

Fallahi, Asadollah. (2010b). "Nasir al-Din al-Tusi’s Intra-Rule Commitment
in Conversion by Contraposition and the Dilemma of Bilateral
Negation," Metaphysics, 2(5 and 6), 75-86. [In Persian]

DOI: 20.1001.1.20088086.1389.2.5.5.0

Fallahi, Asadollah. (2013). The Logic of Khunaji. Tehran: Institute for
Research in Philosophy & Wisdom. [In Persian]

Fallahi, Asadollah. (2014). "Analysis of True and External Propositions with
Conditional and Conjunctive Particles,” Ma aref-e Mantiqi, 1(2), 143-
174. [In Persian]

Fallahi, Asadollah. (2022a). "True and External Propositions According to Shams al-
Din Samargandi," Mantig-Pajouhi, 13(1), 143-166. [In Persian]

DOI: https://doi.org/10.30465/1sj.2022.41418.1403

Fallahi, Asadollah. (2022b). “The Composite Syllogism of True and External
Propositions According to Shams al-Din Samargandi”, Islamic
Philosophy and Theology, 55(2), 365-390. [In Persian]

DOI: 10.22059/J1TP.2022.343680.523349

Fallahi, Asadollah. (2023). “The Logic of External Propositions: Sinan

Wisdom”, Hikmat-e Sinavi, 27(69), 5-35. [In Persian]
DOI: 10.30497/AP.2023.245286.1647

Fallahi, Asadollah. (2024). Metaphysical Principles in Free Modal Logic.
Accepted for publication. [In Persian]

Hilli, Hasan ibn Yusuf. (1440 AH). Al-Qawa’id al-Jaliyyah fi Sharh al-
Risalah al-Shamsiyah, Edited by Fares Hassan Tabrizian. Qom: Islamic
Publishing Institute. [In Persian]

Ibn Sina, Husayn. (1964). Al-Shifa, Al-Mantiqg, Al-Qiyas. Cairo: Dar al-Katib
al-Arabi for Printing and Publishing. [In Persian]

Isfara’ini, Issam al-Din. (n.d.). Sharh al-Risalah al-Shamsiyah (Hasiyah
Issam on Tasaidgat). No place of publication. [In Persian]

Khunaji, Afzal al-Din. (2010). Kashf al-Asrar ‘a Ghawamid al-Afkar, Edited
and Introduced by Khalid EI-Rouayheb. Tehran: Institute for Research
in Philosophy & Wisdom and the Islamic Studies Institute of Berlin
Free University. [In Persian]



VE Y Olewl | VA bl |r‘“-‘~ Ju| ,-»‘,.-/wu Lolkad | YOA

Qutb Razi, Muhammad ibn Muhammad. (2014). Lawa 'mi’ al-Asrar fi Sharh
Matal’i al-Anwar, Edited and Introduced by Ali Asghar Jafari Valani.
Tehran: University of Tehran Press. [In Persian]

Samargandi, Shams al-Din. (2020). Qistas al-Afkar fi al-Mantiq, Edited and
Introduced by Asadollah Fallahi. Tehran: Institute for Research in
Philosophy & Wisdom. [In Persian]

Sanusi, Muhammad ibn Yusuf. (1873). Sharh al-Mukhtasar fi Fan al-Mantig.
Cairo: al-Matba’ah al-Khayriyyah. [In Persian]

Sanusi, Muhammad ibn Yusuf. (1903). Sharh al-Mukhtasar fi Fan al-Mantig.
Cairo: Matba’at Tagaddum al-llmiyyah. [In Persian]

Tafazzani, Saad al-Din. (1400 AH). Sharh al-Risalah al-Shamsiyah. Qom:
Dar Zain al-Abidin. [In Persian]

Vahid Dastjerdi, Hamid. (1988). “Model and Form of Logic: Observations on

the Rule of Conversion of Equals”, Farhang, 2 and 3, 575-589. [In Persian]

DOA-VYA (VA Yo (tdadi 5 CoaSm oyl 5 i (LB (gl 5 oty late el ¢ 6 tllo oy ) Sk
DIO: 10.22054/wph.2024.76962.2208

Hekmat va Falsafeh is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License.



