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The concept of the Truth Value and Its Development
in Contemporary Logical Systems
“From Truth Value to Truth Degrees”

Dr. El-Sayed Abdelfattah Jaballah
Lecturer of Logic and Philosophy of Science
Faculty of Arts, Port Said University

Abstract

This research deals with the concept of the truth value, its nature
and development in contemporary logical systems. It is one of the
most central concepts in modern logic. The truth value is an
effective tool for the logical and semantic analysis of language and a
representation of the different relationships that can be held between
language and the world. In response to the changes of the times and
the growing nature of science that led to questioning the certainty of
science and mathematics and the shaking of confidence in the
classical two-valued logic, scholars and logicians began to rethink
science and mathematics and try to get out of the bivalence of truth
values. Hence, the image of the logical truth value changed and took
new forms that are contrary to the classical binary perception,
according to what is compatible with the logic of modern science
and developments in reality full of contradictions. The development
of the concept of truth values has led to a transition from the binary
conception closest to idealism to the realistic conception that is
compatible with scientific change and keeping pace with the logic of
diversity, difference, multiplicity and change that characterizes the
actual reality of human thought. Hence, the development of the
concept of the truth value was nothing but a critical turn to the
foundations of the Aristotelian conception of the truth value aimed at
expanding its scope on the one hand, and eliminating its static,
narrowness and stagnation on the other hand.

Keywords: logical system, truth value, semantics, vagueness,
paradox.
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2- Shramko, Y & Wansing, H., Truth and Falsehood, p.3.
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- Ayer, A. J., Language, Truth and Logic, (2™ ed.), Camelot Press Ltd., London, 1967, p.88.
- Quine, W. V., Word and Object, 2" ed, the M.1.T. Press, Cambridge, Massachusetts, 1964,

p. 24.
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I- Shramko, Y & Wansing, H., Truth and Falsehood, p.6.

2- Burge, T. (1986), Frege on truth, In: Truth, Thought, Reason: Essays on Frege, Oxford
University Press Inc., New York, 2005, p.105.

3- Shramko, Y & Wansing, H., Truth and Falsehood, p.6.
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- 1bid., p.7.

2. Beaney, M., Frege’s Use of Function-Argument Analysis and his Introduction of Truth-
Values as Objects, p.114.

3- Ibid., pp.114-115.
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I- Belnap, N., Truth values, neither-true-nor-false, and supervaluations, Studia Logica, Vol.
91, 2009, p.306.

2- Lukasiewicz, J., Two-valued logic, In: Borkowski, L (ed.), J. Lukasiewicz. Selected
Works, North-Holland, Amsterdam, 1970, p.90.

3- Shramko, Y., The logical way of being true Truth values and the ontological foundation of
logic, Logic and Logical Philosophy, Vol. 23, April 2014, p.125.
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- Ibid., p.125.

- Shramko, Y & Wansing, H., Truth and Falsehood, p.7.

- Church, A., Introduction to mathematical logic (Vol. 1), Princeton University Press, New
Jersey, 1956, p.25.

- Shramko, Y & Wansing, H., Truth and Falsehood, p.8.
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I- Plebani, M., Recent Debates over the Existence of Abstract Objects: An Overview, In:
José L. Falguera, Concha Martinez-Vidal (eds.), Abstract Objects: For and Against,
Synthese Library Vol. 422, Studies in Epistemology, Logic, Methodology, and Philosophy
of Science, Springer, 2020, p.2.

2 Ibid., p.2.

3. Kleene, S. C., Mathematical Logic, John Wiley & Sons, Inc., New York, 1967, p.3.

“ -Frege, G., The Thought: A logical Inquiry, p.289.

5- Quine, W.V., Methods of logic, 3™ ed, Routledge & Kegan Paul, London, 1974, p.1.

8- Sluga, H., Frege on the indefinability of truth, p.86.
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- Shramko, Y & Wansing, H., Truth and Falsehood, p.10.
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- Shramko, Y & Wansing, H., Truth and Falsehood, p.10.

- Ibid., pp.10-11.
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aolobill Asii sl ol caBlll 8y Al 3LaY) (e degiie desene O
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ol A8 Tae pe Al (JB i o Llgie ) sl Leboas oS

- Shramko, Y & Wansing, H., Truth and Falsehood, p.11.

- See: Burge, T., Frege on knowing the third realm, Mind, Vol. 101, 1992, p.634.

- Shramko, Y & Wansing, H., Truth and Falsehood, p.11.

- Shramko. Y., The logical way of being true Truth values and the ontological foundation of

logic, p.126.
{ravy


https://www.researchgate.net/profile/Yaroslav-Shramko

7T Jossl [ ogpially gLl el soray gy dzaly sl T a2 il

Caaall a8 e ) Gl 5% ) Jlal) dawlas 2

and vie Guall adl aslshl) ol e Al clgdad ol il
Shlis (SoeY) ahidly Caselidll JB e Baall ad 33l g zeoAl) Aglaag
Jla Cpaal) shiall Dlel e Aliisg 83 )8k 5ga o8 53 Peirce. C. S Gy
(Sl Ghaiall lad g ahiall (ghall Sleadl skl — agilgs Juoy 4nai
prand A el lhala (B aa dail] i (A1 Gra Kl ol LulSa) jguss 3
ASall aakiens Y Llad o) dallad ST macanl — sganall allaas — aidll LS Ghaidl)
@) S logic Triadic D) Glaidl Guym Cije Ay XL i Gaalls Lgle
ob Caging cpgipall Gl Tane BUS (i Y 4 ae o3 shaiall Gl asly a3lagee
Lol — ey Gl = (1) o o @S ) ciaba 9% o W) (@ oo ) daad US
() e Y5 eanma sai o () 0S5 YT oS el Cuns casasll e (S e
bl Do ol o o Yy (@) om b A B el e gai e
cl 3 gue JodT A dilalgudy  alaial)

axd Db dgay OVIA Gle e jSae g o ISH (la (a5
3 ol daete slaidl 5S8 2ty cBaall ied (gew lla (6K Y 8 il AL
3sas AulSa] eVl b maalSel Al 3 o) e ST L Taaend LS i
el ¢ Jro ¢l ans of Waslie il ddaiil) e aSBl) DA e 2305 Lilaie Ao
Bel 1l ol ke Lily 2018 Yy Aol coed’ cdalifioa]) Clgalls ddlaiall
elp JiSls oY) Gshaial) ia Lod Gt el @lld (IS5 cail) DU Gus o
asgha a3y 3l hiall Gy e . gally il B )Y hia) e LES
gyl o 2 alell bl asgaall GISaY)

I- Shramko, Y & Wansing, H., Truth and Falsehood, p.12.
Ua YooY il e jaall slite (dd jmall 3 as g Baall Cila a G 2aeial) hiall lde ke T
A
3- Lukasiewicz, J., On Determinism, In: Borkowski. L (ed.), J. Lukasiewicz. Selected
Works, p.126.
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-(0) ally (1) Galeall ) 28Lal (V2) 2 Ll 3as (Al

NAY e Lo die Emil Post chwgs Jaal a8 ¢ adlSel e Jain <o
o 2e 6l 4 M Cus cm-valued truth tables sasidl Gaall ad Jslas
IS Lalyy Wi OIS all saxie iy G alaal ol s Gy 2 g
Jisall Jon daall ANV dadll 3 S8 3) L Daads (adlSsl wdly IS (gruas
G Brall dad (ERASH) ady . skl cOLlaT 6 Lgadilie cad LS o Jainl
Aaghy syall umy 5SAl) o3 asexd DA ey .pOSSible "oSad Ll o lasuds
dgghidl 3Ll (Sae ellS Gaall o (e dilide Cilegane 3 ki ) Jlad)
S Akl

G ! Caame e) "OKRYT B Gl dedl Adnad) coinll dag
Ghid e (Jidl due o cdiany o opall oSa (@] Cpmilad g
logic of " xd) /eyl shaid' ¢ logic of indeterminacy "wassDU) /duas3U)
Llals . gal Lakie 3ladly <logic of paradox '_wilall 3hid <nonsense

49 (4A U e cég\.uﬂ\ P‘)AM 2
2. See: Post, E., Introduction to a general theory of elementary propositions. American
Journal of Mathematics, Vol. 43, 1921, pp.163-185.
3- Shramko, Y & Wansing, H., Truth and Falsehood, p.12.
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I- Shramko. Y., The logical way of being true Truth values and the ontological foundation of
logic, p.127.
2- 1bid., p.127.
3 Ibid., p.127.
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- Shramko. Y., The logical way of being true Truth values and the ontological foundation of

logic, p.128.

- Ibid., p.128.
- Ibid., p.128.
- Ibid., pp.128-129
- Ibid., p.129.
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- Ibid., p.129.

- See: Anderson, A. R. & N. D. Belnap, Entailment: The Logic of Relevance and Necessity,
Vol. |, Princeton University Press, Princeton, 1975.

- Shramko. Y., The logical way of being true Truth values and the ontological foundation of
logic, p.129.

- Cook, R. T., What is a Truth Value And How Many Are There?, p.186.
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I- 1bid., p.186.
2- Kosko, B., Fuzzy Thinking: The New Science of Fuzzy Logic, HYPERION, New York,
1993, p.94.
AU TARYAN) ‘}SM}A ceﬁﬂ‘ J\J céjald\ ek: clﬁ}.'vw:\f: \JJ.L.»S!\ T
4- Kosko, B., Fuzzy Thinking: The New Science of Fuzzy Logic, pp. 94 — 95.
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I- 1bid, p. 97.
2. Ibid, p.25.
3. Ibid, p.26.
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- Cook, R. T., What is a Truth Value And How Many Are There?, p.187.
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N e Ga e i gl -
- Cook, R. T., What is a Truth Value And How Many Are There?, pp.187-188.
- Ibid., p.188.
- Shramko, Y & Wansing, H., Truth and Falsehood, p.15.
- Williamson, T., Vagueness, Routledge, London and New York, 1994, p.97.
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1. Zadeh, L. A., Fuzzy Sets, Information and Control, Vol. 8, 1965, pp.338-353.
2- Ibid., p.338.
3-Yen, J & Langari, R., Fuzzy Logic: Intelligence, Control, and Information, Prentice — Hall,
Inc, New York, 1999, pp.23-24.
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I- Shramko, Y & Wansing, H., Truth and Falsehood, p.16.
2- See: Goguen, J., The logic of inexact concepts, Synthese, Vol. 19, 1969, pp.325-373.

{ronp



alll syl alisllings sapall . iy Lrall iy pmall $lai VU g apglhaig il hagd agaia

sl adl e Loyl el aig daile 38 L i "dasS Jsesall OIS 136 L dl g
Y oS Joleal) 88l i Mxie Sad il Jeate (RIS (3l b
il e ailly (adlSyl die a3l f o, Bacall dlls Cauyes

ifx<y;thenf_ (x,y) =1
rold elld (AL
fo(xy)=1-(xy)

t QR Qo Aad

"dasS Jid dajll (e s 00 v e degans’ dlaad)l (Bl dad culS 1)

CA Gyl

'AasS Jia doll (e daa 299 (e degens’ dlaall Gaa ded cilS

LY gl

fas sl (Bra dad b

On degana Ol dasS i dajll e dn 000 e degane culS )

C 08 Gl "lesS i ey das £99

Aol Jhe dano dadall dnaall oadll Jaoy b A0l dae e oY) dandall |y Iai

ppliall (o C¥sanall 4883 aa8 (Gaaed Al o lanlly e WSiijn sulSa
3 Aaael) Bl B e B Lajlicl AR Gaall ard ool and (daalsl
Se[) ¢ ] il ddile Ao il a2l Gaall pd o) 3 L[ ] Jaaldl
ingalll Baall ad 5y Joaldll e Jal Ahai o ikl S J< A
¢ oon ol Bala G dlan 33lia ¢33l : i) Linguistic Truth Values
i 1385 ) ¢ o] Bangl Jaldl ddile dgesd il Labels cpglie Lajlael (&)
iap @AY ol (e el ((Sledl) dosiall )2l e pLal) alasall

.;\.A.a‘)le.o M‘_’ a8 LS‘ ‘é.l.«.a

I- Shramko, Y & Wansing, H., Truth and Falsehood, p.16.
2- Zadeh, L., Fuzzy logic and approximate reasoning, Synthese, Vol. 30, 1975, p.407.

{r.ap



7T Jossl [ ogpially gLl el soray gy dzaly sl T a2 il

PNIEN

Gl b oyelaig dianday (3aall dad asghe Joli Caadll 134 b Llgla o)
Cuall Ghiall (55 asghe b ) Guall dad o) W paily Spalaal) Gkl
OSa ) Adbaall Gl Sty Aal adailaadly ihiad) Jdasll dllad 8ol aa
allally dalll ol

Gui o ol SIS Glaiall (f oamgy Cunall laiall el glal il
Anif i QIS 8 Akl Gl e desie degene (e pald 2l
Gl e lesi Wil dihid) foabuall Dt Gaall sl aglslal)
ald ) LSy e Jaal ga ) Lo oSa saill 3 ey cdaglglay)
e el Gl 5,S8 ) Il ddas 25dl) Cady Ol Al T e Jasly
Adad) daalaiall Gl 8 il LS Gacall

(S Ailide Aisse Lanslohail byl ) pap Talaial) (3] (8 daeill oda
danglobil) Jagydll ams (mby o sl gai 3 Lome lie plle 8 235
e 13 AL dalidl Gl g duad s dikie allse s ) Asal
ki) Allgall aslolail) gonll (e ity daalaial) (3Ll saes o

Gy Libaiall llgall ( aalgy nly Gl ange Y ad SAL oall Gy
i) cigaliall GLa) g waell S alaid) Al e Jany 38 . Aalaial)
DAY Bt e abias 8 Al dghid) g ) Gaa hag i Ao JE Jua e
o ast o i "R oS ilaie i (6 o Cagiall Gad el e sl
Lo ihie lle

pliall b Lo 8 (4al)) LK adll (i Gaall a6 laill oIS 13l
Clilad) o W ool s bl dahid ol 8ocsd) ge JoY)
Uyead Lol ) JSUaally STl ool l8)lans 25131 5LEY Ty Aatabailased
LS Gl o alladly Bl o Bamsll B o 5% e ) e
pill e e e dby diihie Gl e Gl e Ll sty Ll

{rvop



alll syl alisllings sapall . iy Lrall iy pmall $lai VU g apglhaig il hagd agaia

da Gl ag ol sl sstie e (oesalll o V) iy Guall o dangial)
Op dadaly g iy o sk il saaiy Jgill O] 3 cdpilaiall lglaal) Al
Gl A ghiall OIS & Geg Laganll sda e dsag pand lleall Lan Ly ¢l
cdall sa claaety (uls caaall SleBUly duaiall )il e

ol Brealaall dalaial) Gl 3 Gaeall dad asehe ol o Jil) LWiSes 13
gessill Y o rall dadl (SE) e peaill Gand Lo Blaed) V) oS
A (s Alh dga (e Wageny Lluny aSolinl o cliadlly g (o lellas (e
S el Liles ddllae sana VIKE @iy ahiall Bral) dad §)gem i
Oasaily o) adlgll Clanieg Cuaall alall Ghie g el Lo Gy Sed
cladlinalg

S pail) o JENY) ) Grall ab asghe b skl 13 ol & ey
gsill Ghie Slpg calad) Ll e pediy (2 caBlgl gemil) ) Alall oY)
O | P [P 5 [ VWU RS 3 S PR CEQY

rvr



7T Jossl [ ogpially gLl el soray gy dzaly sl T a2 il

Gaal) a2y
Ll aalmal) Yl

.Ydoey c@.ﬂﬂ\ ca.i)amn 2\...4@_‘5\ 2\_\354 ‘lif):\stgd\ 2\.5\); ¢dgana uad ‘_,75) -
cyleall e (Adjrall 3gang Bauall cila s o 2axial il coldie #Sa -
YooY sy

abj:\SJ Zdl.ui) ‘J—«ALLAS\ dj:u.d‘ J}J:ﬁ_s 3:1.3.13_9.\3\ a.«.u‘)d.d\ (s JUUJ\ e e —
Yoo (Y A il daala (e dana o] Calyd] 8ypdia ye

)4A4 ‘}S‘A}A ‘?'ﬁﬂ\ J\.J cé}a.mj\ ?k' clﬂyw:\s: bm‘ -
NAYT gy el dagll ¢ alyl) Ghiall Jeal ¢ g2l Culh deas -
4ia¥) aalal) :Lal

- Ayer, A. J, Language, Truth and Logic, (2" ed.), Camelot Press
Ltd., London, 1967.

- Beaney, M., (Eds. With an introduction), The Frege reader, Wiley-
Blackwell, Oxford, 1997.

- Beaney, M., Frege’s Use of Function-Argument Analysis and his
Introduction of Truth-Values as Objects, In: Greimann. D (ed.),
Essays on Frege's Conception of Truth, Rodopi B.V., Amsterdam -
New York, 2007.

- Belnap, N., Truth  values, neither-true-nor-false, and
supervaluations, Studia Logica, Vol.91, 2009.

- Borkowski, L (ed.), J. Lukasiewicz. Selected Works, North-
Holland, Amsterdam, 1970.

—-Burge, T (1986)., Frege on truth, In: Truth, Thought, Reason:
Essays on Frege, Oxford University Press Inc., New York, 2005.

— Church, A., Introduction to mathematical logic (Vol. I), Princeton
University Press, New Jersey, 1956.

- Frege, G., The Thought: A logical Inquiry, translated by P. T,
Geach, Mind, Vol. 65, No. 259, Jul. 1956.

— Gabriel, G., Fregean Connection: Bedeutung, value and truth-value,

rivh


https://libgen.rs/book/index.php?md5=21C085B1449722D3905EF663118FDADA
https://libgen.rs/book/index.php?md5=21C085B1449722D3905EF663118FDADA

alll syl alisllings sapall . iy Lrall iy pmall $lai VU g apglhaig il hagd agaia

The Philosophical Quarterly, Vol. 34, 1984.

—Jean-Yves B’eziau.,, A History of Truth- Values, In: Logic: A
History of its Central Concepts, Vol. 11 (Handbook of the History
of Logic), by D. M. Gabbay, F.J. Pelletier, J. Woods (eds), Elsevier,
Netherlands, Amsterdam, 2012.

- Kleene, S. C., Mathematical Logic, John Wiley & Sons, Inc., New
York, 1967.

- Kosko, B., Fuzzy Thinking: The New Science of Fuzzy Logic,
HYPERION, New York, 1993.

- Lukasiewicz, J., On Determinism, In: Borkowski. L (ed.), J.
Lukasiewicz. Selected Works, pp.110-128.

- Lukasiewicz, J., Two-valued logic, In: Borkowski. L (ed.), J.
Lukasiewicz. Selected Works, pp.89-109.

—-Marsh, J & McMullin, | (Eds.), Normativity, Meaning, and the
Promise  of  Phenomenology, Routledge  Research in
Phenomenology, Routledge, New York, 20109.

- Plebani, M., Recent Debates over the Existence of Abstract Objects:
An Overview, In: José L. Falguera, Concha Martinez-Vidal (eds.),
Abstract Objects: For and Against, Synthese Library, Vol. 422,
Studies in Epistemology, Logic, Methodology, and Philosophy of
Science, Springer, 2020.

-Quine, W, V., Word and Object, 2" ed, the M.LT. Press,
Cambridge, Massachusetts, 1964.

—Quine, W.V., Methods of logic, 3" ed, Routledge & Kegan Paul,
London, 1974.

- Ramsey, F. P., Facts and Propositions, In Pitcher. G (ed), Truth,
Prentice-Hall, INC., Englewood Cliffs, New Jersey, 1964.

—-Cook, R. T., What is a Truth Value And How Many Are There?,
Studia Logica: An International Journal for Symbolic Logic, Vol.
92, 2009.

- Shramko, Y & Wansing, H., Truth and Falsehood: An Inquiry into
Generalized Logical Values, Springer Dordrecht Heidelberg,
London, New York, 2011.

—Shramko, Y., The logical way of being true Truth values and the

213


https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Dov+M.+Gabbay&text=Dov+M.+Gabbay&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Francis+Jeffry+Pelletier&text=Francis+Jeffry+Pelletier&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=John+Woods&text=John+Woods&sort=relevancerank&search-alias=books
https://www.jstor.org/stable/i40010547
https://www.jstor.org/stable/i40010547
https://www.researchgate.net/profile/Yaroslav-Shramko

7T Jossl [ ogpially gLl el soray gy dzaly sl T a2 il

ontological foundation of logic, Logic and Logical Philosophy,
Vol. 23, April 2014,

—Sluga, H., Frege on the indefinability of truth, In: E. Reck (Ed.),
From Frege to W.ittgenstein: perspectives on early analytic
philosophy, Oxford University Press, Oxford, 2002.

- Williamson, T., Vagueness, Routledge, London and New York,
1994,

-Yen, J & Langari, R., Fuzzy Logic: Intelligence, Control, and
Information, Prentice — Hall, Inc, New York, 1999.

—Zadeh, L. A, Fuzzy Sets, Information and Control, Vol. 8, 1965.

—Zadeh, L., Fuzzy logic and approximate reasoning, Synthese, Vol.
30, 1975.

{rved


https://www.researchgate.net/journal/Logic-and-Logical-Philosophy-2300-9802



