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Abstract
Constructions Calculus
(Thierry Coquand's Constructions Analytical Study)
By Mohamed Sayed Mohamed

This research explores the term construct calculus since its inception
in the 6th and 17th centuries, through the 20th century and the most
important additions of messengers and contemporary regions. To this day,
this research examines the logical side of structural calculation. It also sheds
light on the construction of "Thierry Coquand” (1961), because the term is
of great importance today among the common programming languages in
the computer languages such as LISP, ALgol, Pascal, etc., as well as its
importance in mathematics. In spite of the progress of these areas, the basis
remains logical From the engineering perspective of the German
mathematician Eueler in the sixteenth century, the idea of calculus
developed into calculus. Renee Descartes discussed it in the seventeenth
century with the idea of solution and its influence on Francois Veet and the
establishment of algebraic constructions. From the construction of
engineering to the construction of forced, and then moved to the
presentation of the term in Bertrand Russell in his view of classes and types,
and addressed the idea of logical atomic to turn the term construct on his
hands to a logical construction, And focused on the Russell of some kind
because of the logical importance that make the basis of mathematics logic
according to his logistic approach, and his logical atomic article is a work in
translation, which is in line with the goal of research, and then moved to the
main research axis, Thierry Coquand, a computer scientist, and the transfer
of the construction calculus to the programming languages. She explained
how his account shed light on new terms and ideas such as Alonzo Church
as the Lambda account, the Coquand revolution on what is known in the
mathematics"Noetherian mathematics” founded by German mathematician
Amalie Noether, and the construction of the inductive aspect of the
constructions based on the typical aspect of Lambda's account. = calculates,
and other equations that govern the language and method of work of the
computer, and its spread to various technological fields, given the

importance it now in our daily lives, but the basis remains logical.
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(®) Giovanni ,Capobianeo& Maria Rosaria Enea: Geometry And Analysis In Euler's
Integral Calculus, Springer, published on line, 12 May, 2016, p3.
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151-172,p151.

e sl O Cun (Jay G Gpaad Tlgla cpdll oY 58 ol e Chwistek dliwdad i< ##
Gan Glo Qi A a LB ) deg sl ) Beadl s ) Ly Sl o
JS8 Al 3 ey Leaas )5 el Ao dial) A ylaill deal pe & peda ) Baaal)l G gaiall
cliailinall (Kad) Jall ais e 5 50l Lhoa g e

e dielan) 12 daa i oip "Ghiall jalaall ekl Jea clel B M ghladl Gl : g e
N0a N AAY aoaldl canyall g plall 8@ la ¢ 3 el

Ll S5 4l V) ey G 305 Auilaial) Sl paill (any gkl 8 dalen) i) (iidiiathnx
Ly dgahidl Gl syl e LESH caladl 13 8 38 Gusy (Jay clylail @8 aal) e
s sie 1yl ey ile pauSl g Ll gyl clod (st ) Giillaney amly ) Cslal) b g
CVoe G s
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(*)Thierry Coquand, Erik Palmgren: Metric Boolean Algebras And Constructive
Theory Arch Mathelogic, p688.
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Science, The University of Birmigham, Edgbaston , Birmingham, March , 18,2004 , p2.
(**)Marek Zaionc: Mechanical Procedure For Proof Construction Via Closed Terms
Typed A Calculus, Department Of Computer And Information Sciences, University Of
Alabama At Birmingham,University Station,Birmingham, U S A, September, 1987, PP173-
174.
(*)W . V : Quine: From A Logical Point Of View, p133.
(*)Thierry Coquand: Simple Type Theory And The A-Calculus, The Stanford
Encyclopedia Of Philosophy,(Summer 2015 Edition).
(**)Henk Barendregt & Erik Barendsen : Introduction to Lambda Calculus , Revised ed ,
December 1998, March 2000, p34.

ol (A Al el DALY Lo gled (3 Ay gugw Shiey Caguld tdigl Gijle m ¥
& LS alaee (el 358 S sl agle 5 bl Ghid) el g elasyly LAY
Ghial (& Jows 5 dai Lo le g Sl GEaY) il ddhidl o) shiall diuls g 3laidl)
(aldl) bl
(*")Jonathan P. Seldin: Op.Cit, p425.
e AN Tale Gy ¥ 8 s Sl Glle :Claude Elwood Shanon gsibd agls' **
Glaaly alle s JloeS uige 5oy SClaglaall LB sl Gise M RS ) et
Glually ihidl jaad) of 4iul 0 DA e @l ()48 le dagi AN agae s ila o Jias
a5 peiilie (B Lellaxtinl o (e g Alalal) Ak 5eS) LSl i 5 Japai] Slaxtiay o (S D
Dlaitul g daghaiall pall JSLae Jad cnbdotall cnlus 5 Jlaaind (Saall (e adl SIS el LS el
Lad ) sl ade Jasd A W) asedall 585 Gl alay Jeail Al <)) milial dals
5593 5 yhape a3 Jand Apanhaline 5,18 85 denly Cuew 38 ¢ 400 Gl g g S
& i 5l Jaal deaan Ay clage YO (e 0 5SE Aalia (B A s patll e LeiSal Ayl
Ge Y1 aleill 310 5 e3a axiy (KLY ol 3 L g Cias ) Jaat s cilabiall s2a
bl all Csulall dasy ol Qgulall mishd o 3201 A8, 5l 4wl alall By clee s
e sl Gl s e ((Claglaall 4y a5 gl "0 ilE" 3 61S) quladl A adei :lalu agla iy
Yooee sl e s gad) Ay jal) ASLaall cdiscal) daladl Ao <) £0AC 2aall
YA=YO e il 2 0n 1 s i)
«_:\;du.aua:_“‘:qu);\juw\muﬁuj}ka\MM}uw&bGA JJA-“A;J*
524l LpanlSY) paliady oSl b cilaiy e sl aeil &y jlad) da skl b S (gAY dae
Crasa By el s O S50y JsesS Jie Aaall Aol el alans Lgie 2305 cole 80 ey 3
Yiu"‘OJL““QA,)‘ uuydmé_)}m\ u\).\)jﬁ‘bd;U:;\ Wil
(**)Robin Milner: A Theory Of Type Polymorphism In Programming, Computer
Science Department, University Of Edinburgh, Edinburgh, Scotland,Journal Of Computer
And System Science,17,348-375,1978,p348.
(*)Achim Jung : Op.Cit,p2.
(*)W .V ; Quine: On The Theory Of Types, p131.

_Y.o_



(YA i — 59 suc ) £l - uad (e T il 9>

(101)Edwin Guthrie: Op.Cit,p381.
(102)Thierry Coquand: Simple Type Theory And The A-Calculus.
(*®)Thierry Coquand: Type Theory, p8.
LAY o Bl @4 1 g yian (\'i)
)Gilles Barthe Peter Dybjer: Applied Semantics, International Summer School,Appsem
2000, Springer, Caminha, Portugal,September 9-15,2000, P6.
(**)Robin Milner: Op.Cit,p350.
(107)Thierry Coquand: Simple Type Theory And The A-Calculus.
(*®)Jonathan P. Seldin: Coquand's Calculus Of Constructions: A Mathematical
Foundations For A Proof Development System, Department Of Mathematics,
Concordia University, Montreal Quebec, Canda, Formal Aspects Of Computting, 1992,
p427.
el Loy i dma o age (oY A 508 (50 Leland ) dnjll T 0 42 () B iy ¥
4] Jie o 8 2ay D Cond —CEWIS Gy et e 3508 Loal G 43 ey $300y a5 08 (g lliai Y
t kil LAl o)) daa )
George P. Loczewski The Lambda Calculus, A Brief Introduction, Stmv, S. Toeche-
Mittler verlag, Darmstadt, Germany,1989, pp4-5.
A . Church : An Unsolvable : i .4 ) S5 ddle Jia delad)l guall o Josaill 4084
Problem Of Elementary,p355.
)Nicolas Oury: Extensionality In The Calculus Of Constructions, Laboratoire De
Recherché en Informatique, UMR 8623 CNRS, Universite Paris-Sud Orsay,France,J.Hurd
And T.F  Melham(EDS): TPHOLS,2005,Incs  3603,PP278-293,2005,Springer-
Verlag,Berlin,Heidelberg,2005,P278.
Oe Aallas A daa gl o3a wiaf)combinatory dddadl claaly & el Alulidie a5
¢ Alulitie anly oyt (B L 4l dl A g e QST dian 5 (8 dallae deelas) 2
IS Jsb Jeday Gy Gasdl (i pe caaall 5550 Julad el A5 o0 i sl e A OMIR
(A e e ALl Aiey o) due 8 ALuluS 5an) 5 5 e () AiSae Al
(*°)Andreas Abel, Thierry Coquand, And Miguel Pagano: A Modular Type-Checking
Algorithm For Type Theory With Singleton Types And Proof Irrelevance,Springer-
Verlag,Berlin, Heidelberg,2009, PP5-19, PP5-6.
ol hea Al o sl g 5 il g a¥l) deal thaa i @l sgdia towsy Wosa(')
.\’L)‘: ARKA! c$<)%L§l\ (Aal@l sz‘;sm
AAY=VAY o o oY oe s oalal oSl dalall 3 juaall Aiggl) calad) dduadd 13 o0 ~Sa. (')
LS Ll il A5 A 5 i sl 9IS la 4S50 e pena Gy e 5o 1usale (g2
(b Ll sl B L ey ASLOU RSl aVlal) delia o Wl S5 al il
Oe Bl & Lsill janey s3] Lt )l Cuaie ggabe Jad Yoo ¥ e 8 4Bl aey Ly sadlS
Opent] AL lEadaill X 25 38 A8l Gaanli B Wl e Al gl oYt Y Yt
Anala 50 VATV ale Al 5 SIS duxighl 8 (o sy IS a0 e duas Jand) a0 S
oo Je¥ 3l 4 ptealal A 0 o Jeas 3 aY) Lela s by (4 ) giae (S G ¢ iy )
Awvigh (B8 iwalall dajo Jos Vsl daala o 48l o) 55805 (0 iy G5 Anala e aadl
b miaing IS e A Ad o) S0 A o Jeany 52180 B ) Reala e RS
Basiall GV Sl e ) A Sled e & pdie Jeays ) 490 e
http://www.hajim.rochester.edu/distinguished_alumni/john_major.html : il
(***)Nicolas Oury: Op.Cit, PP278-279.
<A ((V4+A) Zermelo slau) o JSU Anadlly Gl genall Aok ) 8 jlaidl 0 Z X
.(YaYY) Fraenkel

(105

(109

=Yoo



Ml g dazmo o Laxo (SIS 9S (5 i Cufelid Addoet At ya) Sl Licd! il

(**) Thierry Coquand: Towards Constructive Homological Algebra In Tybe Theory,

University ,M.Kaversal(Eds): M K M / CALCULEMUS 2007, LNAI 4573,PP40-45,2007.
Springer-Verlag, Berlin Heidlberg,2007,p40.
(***)Per Martin-Lof: Op.Cit,p3.
SaN Agess Jhe AN 5 daslay sl agle 5 bl ) Al :Beeson, M. Qg JSba* *
p¥VAE00le Guasel V4 8 aly S ) saatall LY L L, SIS Jose State University
(ald) @ss T A G e @ il ) Al s
(*'®)Roberto M. Amadios, Solange Coupet-Grimal: Op.Cit ,P48.
(**")Michael J.Beeson:Principles of Continuous Choice And Continuity Of Functions In
Formal Systems For Constructive Mathematics,Mathematisch Instituut,Roeteras Traat
15Amsterdam, The Netherlands, North-Holland Publishing Company, Annals of
Mathematical Logic 12 (1977) 249-322.,P250.
(*'®)Roberto M. Amadios, Solange Coupet-Grimal: Op.Cit ,P48.
(**%)Ibid,p50.
(***)Nicolas Oury: Op.Cit, P279.
(***)1bid,P280.
(***)Jonathan P. Seldin:Op.Cit, pp426-427.
(123)Roberto M. Amadios, Solange Coupet-Grimal: Op .Cit, P48.
(***yDaniel Hirschkoff: A Full Formalisation Of 1r- Calculus Theory In The Calculus Of
Constructions, C E RMICS-ENPC/INRIA and Dipartimento di Scienze dell'Informazione-
Universita di Roma "La Sapienza”,17 June,2005, p154.
(***)1bid,P153.
(***))1bid,P154.
) A U adas oy 4508 ADle e g kil sl Wle 8 :bisimulation dstE) siSlad) *
(ald) SRl GSall 5 JAY) Slag aal gl alaill o Jeay ¢lgnad 48 ylally o gins ) adadl) Loy g3
(**")1bid,P153.
2l adl g jilaad) 3.4.\13
:JAL«AAS‘ :YJ\
(1) Andreas Abel, Thierry Coquand, And Miguel Pagano: A Modular Type-Checking
Algorithm For Type Theory With Singleton Types And Proof Irrelevance,Springer-
Verlag,Berlin, Heidelberg,20009.
(2) Thierry Coquand: A Logical Approach To Abstract Algebra,Institution For
Datavetens Kap, Chalmers Tekniska Hogskola,Goteborg,Sweden, S.B.Cooper,B.
Lowe,and L. Torenvliet (Eds): CIE, 2005, LNCS 3526,PP.86-95,2005.Springer-
Verlag,Berlin,Heidlelberg, 2005.
(3) Thierry Coquand, Erik Palmgren: Metric Boolean Algebras And Constructive
Theory Arch Mathelogic,Revised:9 Nov 2000,Revised Version 23 March, 2001,Published
On line, 12 jun, 2002, . Springer-Verlag,2002.
(4) Thierry Coquand: Simple Type Theory and the A-Calculus, The Stanford
Encyclopedia Of Philosophy,(Summer 2015 Edition).
(5) Thierry Coquand: Towards Constructive Homological Algebra In Tybe Theory,
University ,M.Kaversal(Eds): M K M / CALCULEMUS 2007, LNAI 4573,PP40-45,2007.
Springer-Verlag, Berlin Heidlberg,2007.
(6) Coquand ,Thierry: Type Theory, The Stanford Encyclopedia Of Philosophy, 1%
Published, Wed Feb 8, 2006, Substantive Revision Wed, Jan 20, 2010.

daia¥ aal el LG

A



(YA i — 59 suc ) £l - uad (e T il 9>

(1) Achim Jung : A short Introduction To The Lambda Calculus , School of
Computer Science, The University of Birmigham, Edgbaston , Birmingham , March
, 18, 2004.

(2)A . Church : An Unsolvable Problem Of Elementary Number Theory ,
American Journal Of Mathematics, Vol . 58, No.2, Apr, 1936.

(3)A . Church : A set Of Postulates For The Foundation Of Logic , The Annals
Of Mathematics, 2" ser Vol . 33, No .2. Apr, 1932.

(B Ali Assaf: A Calculus Of Constructions With Explicit Subtyping,
HAL,Archives-Ouvertes,INRIA,Paris-Rocquencourt,  Paris, France, Ecole
Polytechniques, Palaiseau, france,Submitted On, 14 Jan 2016.

(5) Atiyah, Michael; Macdonald, I. G. : Introduction to Commutative Algebra,
Addison-Wesley Publishing Co. Balcerzyk, Stanistaw; Jozefiak, Tadeusz,
Commutative Noetherian and Krull rings, Ellis Horwood Series: Mathematics and
its Applications, Chichester: Ellis Horwood Ltd., ISBN 978-0-13-155615-7.1989.
(6) Daniel Hirschkoff: A Full Formalisation Of 1r- Calculus Theory In The
Calculus Of Constructions, C E RMICS-ENPC/INRIA and Dipartimento di
Scienze dell'Informazione-Universita di Roma "La Sapienza",17 June,2005.
(7)David Pears:Philosophical Theorizing And Particularism: Michael
Dummett On Wittgenstein's Later Philosophy Of Language, B.MCGUinness
And G. Oliver (eds.), The Philosophy Of Michael Dummett, Kluwer Academic
Publishers, 1994.

(8)Edwin Guthrie: Russell's Theory Of Types, The Journal Of Philosophy,
Psychology and Scientific Methods, Vol. 12, No. 14(Jul. 8, 1915.

(9) George P. Loczewski The Lambda Calculus , A Brief Introduction , Stmv , S.
Toeche- Mittler verlag , Darmstadt , Germany ,1989.

(10) Gilles Barthe Peter Dybjer: Applied Semantics, International Summer
School,Appsem 2000, Springer, Caminha, Portugal,September 9-15,2000.

(11) Giovanni ,Capobianeo& Maria Rosaria Enea: Geometry And Analysis In Euler’s
Integral Calculus, Springer, published on line, 12 May, 2016.

(12) Goran Sundholm: Construction's, Proofs And The Meaning Of Logical Constants
, Journal of Philosophical Logic, published by D. Reidel publishing Company, 12 (1983)
151-172.

(13) Henk Barendregt & Erik Barendsen : Introduction to Lambda Calculus , Revised ed
, December 1998, March 2000.

(14) Hilary Putnam: What Is Mathematical Truth ?, History Mathemtica, Repr. In
Mathematics, Matter And Method, Harvard University,2, 1975.

(15) Jeff Speaks: Russell On Logical Constructions And Logical Atomism, Philosophy
370,November 4,2004.

(16) Jonathan P. Seldin: Coquand's Calculus Of Constructions: A Mathematical
Foundations For A Proof Development System, Department Of Mathematics, Concordia
University, Montreal Quebec, Canda, Formal Aspects Of Computting, 1992.

(17) Kosko. B : Fuzzy Thinking, The New Science Of Fuzzy Logic , 1" ed , Hyperion ,
New York, 1992,

(18) Linsky, Bernard: Logical Constructions, The Stanford Encyclopedia Of Philosophy,
1% Published, Wed Nov 20, 1996.

(19) Marek Zaionc: Mechanical Procedure For Proof Construction Via Closed Terms
Typed A Calculus, Department Of Computer And Information Sciences, University Of
Alabama At Birmingham,University Station,Birmingham, U S A, September, 1987.

-YoA -


https://en.wikipedia.org/wiki/Michael_Atiyah
https://en.wikipedia.org/wiki/Ian_G._Macdonald
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-13-155615-7

Ml g dazmo o Laxo (SIS 9S (5 i Cufelid Addoet At ya) Sl Licd! il

(20) Michael Barr: NOTE ON A THEOREM OF PUTNAM’S, Theory And
Applications Of Categories, Vol. 3, No. 3, 1997.

(21) Michael J.Beeson:Principles of Continuous Choice And Continuity Of Functions
In Formal Systems For Constructive Mathematics,Mathematisch Instituut,Roeteras
Traat 15Amsterdam,The Netherlands, North-Holland Publishing Company, Annals of
Mathematical Logic 12 (1977) 249-322.

(22) Nicolas Oury: Extensionality In The Calculus Of Constructions, Laboratoire De
Recherché en Informatique, UMR 8623 CNRS, Universite Paris-Sud Orsay,France,J.Hurd
And T.F  Melham(EDS):  TPHOLS,2005,Incs  3603,PP278-293,2005,Springer-
Verlag,Berlin,Heidelberg, 2005.

(23) Paul J. Hager: Continuity And Change In The Development Of Russell's
Philosophy, NIJHOFF, International Philosophy Series, Faculty Of Education, University
Of Technology, Sydney, Australia, Springer Science+ Business Media, B.V. Originally
Published by Kluwer Acadimic Publishers,1994.

(24) Peter Fletcher: Truth, Proof And Infinity A Theory Of Constructions And
Constructive Reasoning, Published By Springer-Science + Business Media, B.V.
,Department Of Mathematics ,Keele University, United Kingdom,Springer,1998.

(25) Per Martin-Lof: Intuitionistic Type Theory, Notes by Giovanni Sambin of A Series
Of Lectures, Given In Padua, June 1980.

(26) Raul Rojas : A Tutorial Introduction To The Lambda Calculus ,FU Berlin , WS-
97/98 , Freie Universitat Berlin Version 2.0, 2015.

(27) Robin Milner: A Theory Of Type Polymorphism In Programming, Computer
Science Department, University Of Edinburgh, Edinburgh, Scotland,Journal Of Computer
And System Science,17,348-375,1978.

(28) Roberto M. Amadios, Solange Coupet-Grimal: Analysis of A Guard Condition In
Type Theory (Extended Abstract),Universite De Provence, Marseille,France. Lecture
Notes in Computer Science, vol 1378. Springer, Berlin, Heidelberg,1998.

(29) Samson Abramsky: The Lazy Lambda Calculus, Department Of Computing ,
Imperical College Of Science Technology And Medicin, Published in Reasearch Topics In
Functional Programming, ed. D . Turner , March 6, 2006.

(30) W .V ; Quine: From Alogical point Of View, Harvard University press, Cambridge,
Massachusetts, 2" ed,1961.

(31) W .V ; Quine: Methods Of Logic, Holt, Rienehart , and Winston, Revised ed,
Harvard Univer sity, New York, 1656.

(32) W .V ; Quine: On The Theory Of Types, The Journal Of Symbolic Logic, Vol 3,

November, 4 Dec , 1936. j

rgal) dan siall g A ad) Aallly aa jal) (LG

Ay padl eyl AiSe Akagll dwdigh (BEWY)) udigh aul :paladl aae el (V)
YTl

Aalal) 3y peaddl gl gl Gillae 13 daa 5 g dad) Ghid) b dadia 1 . —a . (V)
NAAY cB)AEd\ u._atxﬂ

BN PR L Q\.m\‘)ﬂ\ ka ¢2aal (e deda :LAA‘)B GYC ‘Ql.:u'ag)l\ JJ‘A‘ :d...u_) Ji\)ﬁ).)(\“)
.\‘10/\‘3}5\33\ “_'e)bud\

asill Gl Basn ( Slaghal) Rl gl 10 HUE" 1) sl (B el s olate 2503 (¢)
Yo slal e i gead) Ay yell ASLeal cigiaall Aalad) Ao <) £0A0 222l

a:ﬂ,.uu\éj\ aj‘)&d\ )\J (dana )J@\J..\r_ )ALQ . ia;)'j cW\ Z\.,USS\ FEVAL :d...u_) J&\)’J_)g(c)
AN g sy cdday ) Y

L I



(YA i — 59 suc ) £l - uad (e T il 9>

écii\ u.ul.a.d\ Ju;):\ﬂ 45‘553\ tj_).ful\ csg)haj\}!\ daal :%.A;)J séh-'\ud‘ sl HE D) \,3\));(1)
Yoy 63‘).&\33\ «daldll

e dielaw) 13 dan ji oz 'Ghlall saladdl kil Jea cle) B MEhidl &l (V)
)44y ‘B‘)A\ﬂ\ c@J}ﬂ\J‘)ﬁuﬂ:ﬂbﬂ\ )\J s‘):\‘):d\

Uae Mladgal Clil) Glea™ Juy Yo clbual iy Ghidl e :xlla zlall aas ai5(A)
Yoo c(\) AAc c(YV).ﬂ;.a‘@Lud}!\ e,LJU g\ﬁi}!\m‘w\ &M\}QL&»‘)_\H i

‘uéﬁ‘éﬁhdu&@a&)ﬁ‘*@‘°@@#‘1wm-C)C‘})é‘uﬂj)f:i-e‘;{)%j)(q)
DV AAG (oS ey (il 5 8L ik gl el A yeall alle

O s ‘d...ﬂi daal d:.ﬂ; . K.A;)ﬁ ‘d.u‘J u:la JEMJ‘ G 4a g LM‘ G&J)u _);L]j)(\')

N Yeod ‘@jjﬂb pll gl Hall dpealad) A gal) ¢ 53 jall — daealall Cile guladll
NVAAY b alEl cy pad) duagil 4K o(Fins 43 ) abl) @latal) gued 1 g5l dlew (1))
N cB‘)Alﬁj\ “_MSH?\.AL,J\ :Q‘).n.a..d‘ :L;\:LQJ\ ‘#\M:BMCM(\Y)

REER

A AAY A ) cpndal) A8 jaall la bl (alatal) byl taeas HolE) ae el (V¢)

Bjedl a Cplbadly sl Claal b iy "gial @hilall Gl see (V0)
YooY g ) dgealal)

999 il s e ssl sl gagl s AV cliadal) Guad: e deas (V1)
Sy il y dellall el o coskiy ASLdD g 3al Bhiall 1) eed dseas(VY)

XY
iy debhall dyyell Aagdl l opalaall glanl Ghiall (el cgalas]l cuai(VA)
.\qucb‘t})ﬂ\}

Al (A rall FEY) —daad) — Jgall) Cppdiadl AN (B alad) Adudd ;1A (oyyh i (V)
i ey s Y1 g (gl BEL ke ) el U ey By e A8 (S ALl (i ped)
R I
saalaall g i jlaall il ga sladl
o S e all dlubia Jaeano Al g 4 Jlaiy) g dpead Al g A ad) BUIYL Adddl) aaxall (1)
DAAY (ol cchg c@\_um sl la ‘(;ﬁ) < (la)
sdalad) Jila ) slaald
3 gana algar 13 Gl ) By pdie e yiale Al (Ol eS 2 Allall Gluad) Sl 5 aesa())
XY cUaila daalas oY) A (IR ae dalh sl ) 10 ¢ e sl
(< AN)A gal) cila glaall ASed (e il glaa sLudlu
1- https://www.researchgate.net/profile/Eduardo_Jimenez11.
2- http://www.hajim.rochester.edu/distinguished _alumni/john_major.html.
3- Moore, Gregory H: Zermelo's Axiom Of Choice: Its Origins, Development & influence.
Dover Publications.

4- THE Internet Encyclopedia Of Philosopy , IEP , Apear-Reviewed Academic Resource
. (Lambada Calculi ) .

-YY. o


https://www.researchgate.net/profile/Eduardo_Jimenez11
http://www.hajim.rochester.edu/distinguished_alumni/john_major.html
https://en.wikipedia.org/wiki/Dover_Publications

