
تایضایر ھفسلف
١٢۶-٢٢

١۴٠٢-١۴٠٣ مودلاسمین
فیرش یتعنص هاگشناد ،یضایر مولع هدکشناد



A. Introductory Texts
• Bostock,	D.	Philosophy	of	Mathematics:	An	Introduction (2009)
• Brown,	J.	R.	Philosophy	of	Mathematics,	2nded	(2008)
• Çevik,	A.	Philosophy	of	Mathematics:	Classic	and	Contemporary Studies	(2022)
• Colyvan,	M.	An	Introduction	to	the	Philosophy	of	Mathematics (2011)
• Friend,	M.	Introducing	Philosophy	of	Mathematics (2007)
• George,	A.	and	D.	Velleman	Philosophies	of	Mathematics (2002)	
• Hamkins,	J.	D.	Lectures	on	the	Philosophy	of	Mathematics (2020)
• Körner,	S. The	Philosophy	of	Mathematics:	An	Introductory	Essay (1960)
• Linnebo,	Ø.	Philosophy	of	Mathematics (2017)
• Ravn,	O.	and	O.	Skovsmose Connecting	Humans	to	Equations	(2019)
• Shapiro,	S.	Thinking	about	mathematics:	The	philosophy	of	mathematics	
(2000)

• Recommended	as	course	texts
• Old	but	good
• Good,	philosophy	oriented	



B. General Collections of Essays

• Benacerraf, P. and H. Putnam Philosophy of Mathematics: Selected Readings, 2nded (1983)

• Dybjer, P. et al Epistemology versus Ontology (2012) 

• Ewald, W. From Kant to Hilbert: A Source Book in the Foundations of Mathematics, 
Vols. 1&2 (1996) 

• Hart, W. The Philosophy of Mathematics (1996) 

• Irvine, A.D. Philosophy of Mathematics (2009) 

• Lindström, S., et al Logicism, Intuitionism and Formalism: What has become of them? 
(2009)

• Shapiro, S. The Oxford Handbook of the Philosophy of Mathematics and Logic (2005) 



Chronology: `Greek’ Mathematics

Thales             -590 Euclid              -300

Pythagoras     -530 Archimedes    -250

Theaetetus     -390 Apollonius      -220

Plato                -380 Nicomachus +90

Eudoxus -370 Diophantus   +250

Aristotle           -350 Pappus           +300



ییلاط لیطتسم



نوطلافایلصاعجارم

• Collected Dialogues, including the Letters
Hamilton & H. Cairns (Eds.), Princeton U. Press 1963

• Wedberg, A. Plato’s Philosophy of Mathematics
Almquist and Wiksell 1955



یسانش تفرعم و تایضایر هب طوبرم یلصا یاهوگتفگ

•Meno, Republic

•Phaedo, Theaetetus, Parmenides, Philebus, 
Timaeus

•Gorgias, Phaedrus, Laws



وطسرایلصاعجارم

• The Basic Works of Aristotle
McKeon, R. (ed.), Modern Library 2001

• McKeon, R. Introduction to Aristotle, Modern Library 1947
• Bostock, D. `Aristotle’s Philosophy of Mathematics’ in 

Oxford Handbook of Aristotle (2012)
• Mendell, H. `Aristotle and Mathematics’, in 

Stanford Encyclopedia of Philosophy
https://plato.stanford.edu/entries/aristotle-mathematics/



وطسرا راثآ هب تاعاجرا
• Metaphysica  ,I.9, II.2, III.5-6, V.2, IX.9 : )هعیبطلادعبام(
  X.1-3, XI.10-12, XIII.1-10, XIV.1-6
• Physica II.2-3, III.4-8, V.3, VI.1-10 : )تایعیبط(
• Categoriae V.6 : )تلاوقم(
• Analytica Priora )قطنم( : I.1-13, 27-30
• Analytica Posteriora I.1-2, I.7, I.26 : )مود یاقیطولانآ(
• De Anima III.3, III.7 : )حور(
• De Caelo I.2, I.5-7, II.13-14 : )تاوامس(



یضایرءایشا تیهام
• The faculty of thinking then thinks the forms in images…the 
mind when it is thinking the objects of Mathematics thinks as 
separate, elements that do not exist as separate. In every case 
the mind which is actively thinking is the objects which it 
thinks. De Anima: III.7
• Now the mathematician, though he too treats these things, 
nevertheless does not treat them as limits of physical body; 
nor does he consider  the attributes indicated as the attributes 
of such bodies. That is, he separates them; for in thought they 
are separable from motion, and it makes no difference, nor 
does any falsity result, if they are separated. Physica: II.2



Analytica Posteriora, I.2        یملع شناد یانبم  

We suppose ourselves to possess unqualified scientific knowledge of a 
thing, as opposed to knowing it in an accidental way… when we know 
the cause on which the fact depends…
What I now assert is that at all events we do know by demonstration. I 
mean a syllogism productive of scientific knowledge, a syllogism, that 
is, the grasp of which is eo ipso such knowledge. Assuming then my 
thesis as to the nature of scientific knowing is correct, the premises of 
demonstrated knowledge must be true, primary, immediate, better 
known than and prior to the conclusion, which is further related to 
them as effect to cause…  The premises must be true: for that which is 
non-existent cannot be known – we cannot know, e.g., that the 
diagonal of a square is commensurable with side.



Analytica Posteriora, I.2  یملع شناد یانبم
We suppose ourselves to possess unqualified scientific 
knowledge of a thing, as opposed to knowing it in an 
accidental way… when we know the cause on which the fact 
depends…What I now assert is that at all events we do know 
by demonstration. I mean a syllogism productive of scientific 
knowledge, a syllogism, that is, the grasp of which is eo ipso 
such knowledge. Assuming then my thesis as to the nature of 
scientific knowing is correct, the premises of demonstrated 
knowledge must be true, primary, immediate, better known 
than and prior to the conclusion, which is further related to 
them as effect to cause…



Discrete vs Continuous: Categoriae, V.6

Quantity is either discrete or continuous…Instances of discrete 
are numbers and speech; of continuous, lines, surfaces, solids, 
and, besides these, time and place…
In the case of the parts of a number, there is no common 
boundary at which they join. For example: two fives make ten, 
but the two fives have no common boundary, but are 
separate; the parts three and seven also do not join at any 
boundary… Number, therefore, is a discrete quantity…A line, 
on the other hand, is a continuous quantity, for it is possible to 
find a common boundary at which its parts join. In the case of 
the line, this common boundary is the point…



Discrete vs Continuous: Analytica Posteriora, I.7
It follows that we cannot in demonstrating pass from one 
genus to another. We cannot, for instance, prove geometrical 
truths by arithmetic. For there are three elements in 
demonstration: (1) what is proved, the conclusion – an 
attribute inhering essentially in a genus; (2) the axioms, i.e., 
the axioms which are premises of demonstration; (3) the 
subject genus whose attributes, i.e., essential properties, are 
revealed by the demonstration. The axioms which are the 
premises of demonstration may be identical in two or more 
sciences: but in the case of two different genera such as 
arithmetic and geometry you cannot apply arithmetical 
demonstration to the properties of magnitudes unless the 
magnitudes in question are numbers…(cont.)



Discrete vs Continuous: Analytica Posteriora, I.7
Arithmetical demonstration and the other sciences 
likewise possess, each of them, their own genera; so 
that if the demonstration is to pass from one sphere to 
another, the genus must be either absolutely or to 
some extent the same. If this is not so, transference is 
clearly impossible, because the extreme and the 
middle terms must be drawn from the same genus: 
otherwise as predicated, they will not be essential and 
will thus be accidents. That is why it cannot be proved 
by geometry that …the product of two cubes is a cube.



https://en.wikipedia.org/wiki/Euclid%27s_Elements  
(February 9,2024)

https://en.wikipedia.org/wiki/Euclid%27s__Elements


یملاسا هرود تایضایر عبانم

ییاپورایاھ نابز و یسرافیاھ ھمجرت و یبرع ھب ھیلوا عبانم•

Jan Hogendijk وRoshdi Rashed  زاصوصخ ھب ددعتم تلااقم•

:تسا هدش هدافتسا یلیخ ریزباتکود زا•
Rashed, R. The Development of Arabic Mathematics:
                    Between Arithmetic and Algeba,1994
Rashed,R. & B. Vahabzadeh 
Omar Khayyam, the  Mathematician, 2000



مجویدخ نیسح همجرت ،یمزراوخ هلباقم و ربج همدقم زا•
١٣۶٣ ،تاعلاطا تاراشتنا•



:تبسن ود هسیاقم زا )سدیلقا جنپ لصف(سوسکودوئا ثحب

Aو Bو ،نگمه هتسویپ تیمک کی زا رادقم ود  Cو  Dزا رادقم ود 
 ربارب ار(A:B) تبسن .دنتسه )رگید( نگمه هتسویپ تیمک کی
     )تبثم(حیحص ددع ود رهیازا هبهک یتروص ردمیمان یم(C:D) تبسن

mو  n)رثکادح( هکیتاعفد  nBرد mAرباربدجنگ یم )رثکا دح( 
 طوبرم تاعفد دادعت هچنانچ .دجنگ یمmC ردnD هک دشابیتاعفد
         تبسن ،دشابرت کچوک(C:D) هب طوبرم تاعفد دادعت زا(A:B) هب

(A:B)تبسنزا(C:D)تسا رتگرزب.    
   .دوش ینم هجیتن ماگ یهانتم یدادعت ردایوگان تبسن ود یربارب :هجوت



:تبسن ود هسیاقم زا مایخ ثحب
Aو Bو ،نگمه هتسویپ تیمک کی زا رادقم ود  Cو  Dکی زا رادقم ود 
 رسک شیانم(A:B) تبسن یارب .دنتسه )رگید( نگمه هتسویپ تیمک
 لسلسم رسک(C:D) شیانم تبسنیاربو[…,r0;r1,r2,r3] لسلسم

[s0;s1,s2,s3,…]رهیازا هب رگا .میریگ یمرظنرد ار  n، rnو  snدنشاب ربارب 
 هک دشابیا هبترم نیرتکچوکn  دینک ضرف .دنربارب تبسن ودمییوگ یم
 رتگرزب(C:D) تبسن زا(A:B) تبسن ،دشاب درفn هچنانچrn <  sn   لاثم
 تسا رتکچوک (C:D) تبسن زا(A:B) تبسن ،دشاب جوزn هچنانچ و ،تسا
   .دوش ینم هجیتن ماگ یهانتم یدادعت ردایوگان تبسن ود یربارب :هجوت



یملاسا هرود تایضایر هفسلف عبانم
Ardeshir, M. `Ibn Sina’s Philosophy of Mathematics,’ in
                       The Unity of Science in the Arabic Tradition, 2008
Zarepour,M.S. `Arabic and Islamic Philosophy of Mathematics,’ in
                    Stanford Encyclopedia of Philosophy, 2002
                    https://plato.stanford.edu/entries/arabic-islamic-phil-math/
Wisnovsky, R. Aspects of Avicenna, 2001
                          (Articles by D. Gutas and D.N. Hasse)
Black, D.L. `Estimation in Avicenna: The Logical and Psychological 
                    Dimensions,’ Dialogue 32, 219-58 (1993)



Greek  →  Arabic  →	 Latin
Thales                     -590 Pappus                       +320 Samaw’al                    +1150

Pythagoras            -530 Eutocius                     +510 Tusi, Nasireddin         +1200

Theaetetus            -390 Khwarizmi                 +810 Fibonacci                     +1202

Eudoxus                 -370 Mahani                      +820 Kashi                            +1420

Euclid                     -300 Karaji                         +950 Cardano                      +1545

Archimedes           -250 Ibn-Haytham            +1020 Viète                            +1570

Apollonius              -220 Khayyam                  +1090 Stevin                         +1585

Diophantus              +250 Tusi, Sharafeddin    +1135 Descartes                   +1637



تایضایر واه یمور
:Cicero  زا لقن•

ناناد یضایر هزادنا هب سکچیه یارب ورنیا زا ودنداهن یم جرا رایسب ار هسدنه ناینانوی
هبساحم ویریگ هزادنا یاربیا هلیسو هب ار نف نیا نایمور یلو ،دندوبن لئاق مارتحا
 .دنا هدرکدودحم
:Plutarch  زا لقن

  یضعب دندش قفوم و دندرک عادباسوسکودوئا وساتیخرآ ار یسدنه رازبا تنخاس نف
نوطلافا یلو .دنهد مانجا رازبا نیا اب دوبن نکمم راگرپ وشکطخ اب هک ار تامیسرت
زا کیناکم ببس نیا هب ... درک شنزرس هسدنه ماقم نداد لزنت ماهتا هب ار اهنآ
.تشگ لدبم یماظن نف کی هب هفسلف هگرج زا و دش ادج هسدنه



هدزناش نرق یاپورا

Gerolamo Cardano

Ars Magna (1545)
 و یفنم دادعا شریذپ ،۴ و۳هجردتلاداعم یربج لح
یموهوم دادعا دودحمیریگراک هب

Simon Stevin

De Thiende (1585), L'arithmétique (1585)
 موهفم ندرک هچراپکی ،اپورا رد یراشعا )یرسک(یسیونددع نداد جاور
اهیا هلمجدنچ یارب ینیب رادقم هیضق ،یقیقح ددع

François Viète
Algebra Nova (1591), Supplementum geometriae (1593) 

یلیلتح هسدنه زاتشیپ ،نیدانم ربج زا لماک هدافتسا زاغآ



René Descartes (1596-1650)

• Here I beg you to observe in passing that the 
scruples that ancient writers observed in using 
arithmetical terms in geometry, thus making it 
impossible for them to proceed beyond a point 
where they could see clearly the relation between 
the two subjects, caused much obscurity and 
embarrassment, in their attempts at explanation.

• I would borrow the best of geometry and of algebra 
and correct all the faults of the one by the other.



:تراکد هسدنه باتک تلامج نیلوا
Any problem in geometry can easily be reduced to such 
terms that a knowledge of the lengths of certain straight 
lines is sufficient for its construction. Just as arithmetic 
consists of only four or five operations, namely addition, 
subtraction, multiplication, division and the extraction of 
roots, which may be considered a kind of division, so in 
geometry, to find required lines it is merely necessary to add 
or subtract other lines; or else, taking one line which I shall 
call unity in order to relate it as closely as possible to 
numbers, and which can in general be chosen arbitrarily …



:تراکد عجارم

• The Geometry of Rene Descartes with a facsimile of the 
first edition (Dover 1954) 

• Discourse on the Method, Optics, Geometry and 
Meteorology  (Hackett  2001)

• Meditations on First Philosophy (Cambridge 1996)



نتوین زا لبق۱۷ و۱٦ نورق کیزیف و یسانشرتخا
Nicolaus Copernicus (1473-1543)
Galileo Galilei (1564-1642)
Johannes Kepler (1571-1630)

:رلپک نیناوق
نوناک کی رد دیشروخ ودندرگ یم دیشروخ رود یضیب یاهرادم رد تارایس-۱

.دراد رارق یضیب
 یواسم تحاسم دیشروخ هب هرایس زا لماح عاعش یواسمیاه نامز رد–۲

      .دیامیپ یم
.تسا یضیب گرزب عاعش مینبعکم اب بسانتم رادم رود کی نامز روذجم–۳



ستین بیلا و نتوین زا لبق۱۷ و۱٦ نورقناباسح

• Johannes Kepler (1571-1630)
• Bonaventura Cavalieri (1598-1647) 
• Pierre de Fermat (1601-1665)
•  John Wallis (1616-1703)
• Blaise Pascal (1623-1662)
• Isaac Barrow (1630-1677)



:نتوینیاپیکنیرپ باتک هدشن پاچ همدقم زا لقن
The ancient geometers investigated by analysis what was sought, 
demonstrated by synthesis what had been found, and published 
what had been demonstrated so that it might be received into 
geometry. What was resolved was not immediately received into 
geometry; a solution by means of the composition of 
demonstrations was required. For all the power and glory of 
geometry consisted in certainty of things, and certainty consisted 
in demonstrations clearly composed. In this science what counts 
is not so much brevity as certainty. And accordingly, in the 
following treatise I have demonstrated by synthesis the 
propositions found by analysis.



:)۱( نتوین باتک لوا لصف مل هدزای تاحیضوت زا لقن

 زا ھکما هدروآ ورنیا زااھ هرازگ زا لبق اراھ مل نیا ...
 هویش ھک فلخ ناھرب شور ھبهدننک لسک و ینلاوطیاھ ناھرب
 ھب لسوت اب تابثا .منک زارتحا تسا یناتسابناناد ھسدنھ
عقاورد ]اھکچوک تیاھنیبindivisibles = [اھریذپان ھیزجت
 و دنتسھراد ھلاسماھریذپان ھیزجت ھک اجنآ زا یلو تسا رتھاتوک
 اریدعبیاھ ناھربما هداد حیجرت ،دنوش یم ضرف یسدنھ رتمک
 راوتسا اریمیاھ تیمک یئاغیاھ تبسن واھ عومجم ساسا رب
 ....اھ تبسن واھ عومجم نینچّ دح ینعی ،منک



:)۲( نتوین باتک لوا لصف مل هدزای تاحیضوت زا لقن
یئاغ تبسن ناونع ھب یزیچ ھک دوش ھتفرگ داریا تسا نکمم...
یئاغ تبسن ندش رفص زا لبق اریز درادن دوجو اریمیاھ تیمک
 تعرس للادتسا نیمھ اب یلو ،درادن دوجو رگید نآ زا سپ و ،تسین
 ھطقن نآ ھب ھکنآ زا لبق اریز درادن ینعم مھ ھطقن کی رد مسج کی
 راک رد یتعرس دسرب ھطقن نآ ھب یتقو و تسین یئاغ تعرس دسرب
... تسین
 یئاغیاھ تیمکیاھ تبسن عقاو رد اریمیاھ تیمک یئاغیاھ تبسن
...دنریگ یماھ تیمک نیا ھک دنتسھییاھ تبسنّ دح ھکلب ،دنتسین
 گرزباھتنا یب ھکییاھ تیمک درومردناوت یم رتھب ار عوضوم نیا
 اھنآ تبسن ،دننک لیم تیاھنیب ھبودرھ تیمک ود رگا .تفایرددنوش یم
  ... دنک لیم ینیعم رادقم ھبدناوت یم



G.W.Leibniz (1646-1716)

:زاسراک و لوادتم یاھدامن عادبا
       dx,     dz/dx=(dz/dy).(dy/dx),       ∫ 𝑓 𝑥 𝑑𝑥

 زا هدافتسا ابیا هراق یاپورا رد یضایر کیزیف و تایضایر ھعسوت

: طسوت١٨ و١٧ نورق ردستین بیلاناباسح
L’Hospital, Bernoulli family, Euler, Lagrange, d’Alembert, 
Laplace, Legendre, Fourier, …



ستین بیلا یارب یعجارم

•Goethe, Beeley and Rabouin (eds.): 
  G. W. Leibniz, Interrelations between   
   Mathematics and Philosophy
•Russell, B. A Critical Exposition of the Philosophy 
of Leibniz



:)۱٦۹٤( دنله رد یبطاخم هبیا همان زا لقن
Whether infinite extensions successively greater and 
greater, or infinitely small ones successively less and 
less, are legitimate considerations, is a matter that I 
own to be possibly open to question;… it will be 
sufficient …that the error that anyone may assign may 
be less than a certain assigned quantity … it will be 
sufficient simply to make use of them as a tool that has 
advantages for the purpose of calculation, just as the 
algebraists retain imaginary roots with great profit.



یئایناتیرب نایارگ ھبرجت
• John Locke (1632-1704) An Essay on Human Understanding (1689)

)یدروجلا هواک ھمجرت( یرشبھمھاف صوصخ ردیراتسج
• George Berkeley (1685-1753)
   A Treatise Concerning the Principles of Human Knowledge (1710)
   The Analyst: A Discourse Addressed to an Infidel Mathematician
    (1734)
•  David Hume (1711-1776)
    A Treatise of Human Nature (1739-40)
    An Enquiry Concerning Human Understanding (1748)

)یدروجلا هواک ھمجرت( یرشب مھف صوصخ ردیشواک



:یلکرابنادزیلانآ زا لقن
And what are these fluxions? The velocities of 
evanescent increments? And what are these same 
evanescent increments? They are neither finite 
quantities, nor quantities infinitely small, nor yet 
nothing. May we not call them ghosts of departed 
quantities?

 و ؟)هدنوشدیدپان( اریمیاھومن تعرس ؟دنتسھ ھچاھ نویسکولفنیا و
 ھن ،دنتسھ یھانتمیاھ تیمک ھن اھنیا ؟دنتسھ ھچ اریمیاھومن نیا دوخ
اراھنآ میناوتب دیاش .دنتسھ چیھ ھکنیا ھن و ،کچوک تیاھنیبیاھ تیمک
؟میمانبهدنوشوحمیاھ تیمک حاورا



Immanuel Kant (1727-1804)
   )ھیسور ردKaliningradنونکا( سورپKönigsberg رد ھتسیز و هداز

• Critique of Pure Reason (1781, 1787)
   )یرظن زورهب( ضحم لقع دقن ،)یناطلس بیدانیدلا سمشریم( بان درخ شجنس

B 1-30, B 31-73, B 176-187, B 204-205, B 741-766 
• Prolegomena to Any Future Metaphysics (1783)

                             )لداع دادح یلعملاغ(تادیهتم
   4:255-305, Sections 1-22
-------------------------------------------------------------
• Prize Essay (1764)
• Inaugural Dissertation (1770)



هدافتسا دروم یوناث عبانم
• Posy, C. (Ed.) Kant’s Philosophy of Mathematics: Modern Essays, 

1992. (Especially articles by J. Hintikka and C. Parsons.)
• Journal articles by Michael Friedman and Emily Carson
• Janiak, A. `Kant’s View on Space and Time,’ in             
        Stanford Encyclopedia of Philosophy
        https://plato.stanford.edu/entries/kant-spacetime/#WhatTranReal 
        (2022)
• Shabel, L. `Kant’s Philosophy of Mathematics,’ in 
        Stanford Encyclopedia of Philosophy

https://plato.stanford.edu/entries/kant-mathematical  (2013)

https://plato.stanford.edu/entries/kant-mathematical


:رتدیدج باتک دنچ

• Carson, E. and L. Shabel Kant: Studies on Mathematics in 
the Critical Philosophy, 2017   

• Posy, C. and O. Rechter Kant’s Philosophy of Mathematics, 
Volume1: The Critical Philosophy and its Roots, 2020   

• Shabel, L. Mathematics in Kant’s Philosphy: Reflections on 
Practice, 2003

• Sutherland, D. Kant’s Mathematical World: Mathematics, 
Cognition and Experience, 2022



تناک ناگژاو
یناملآ یسیلگنا یسراف

Anschauung Intuition دوھش
Begriff Concept موھفم

Einzelnes Singular نیکت ،درفنم
Empfindung Sensation ساسحا

Erkenntis Cognition تخانش
Gemüth Mind نھذ

Sinnlichkeit Sensibility ساسحا ناوت ،تیساسح
Urteil Judgment مکح ،یرواد

Verstand Understanding ھمھاف ،مھف
Vorstellung Representation شیامن



۱۳ شخب ،تادیهتم زا یتاعطق

 دروم رد... دنداتفا کش هب دندوب زین فوسلیف هکیناناد یضایر ینامز•
 تسا نکمم تعیبط رد طخ ادابم هک دندوب نارگن اریز هسدنه ...ینیعرابتعا
 هک ییاضف هکنیامغر یلع... دشاب هدش لیکشت یکیزیف طاقن زااعقاو
 یاضف نیا[ هک دندوبن هجوتم اهنآ...]تسین نینچ[ دراد نهذ ردناد هسدنه
،تسام یسح شیانم زا یتروص هکلب ،تسین یعقاوءایشا یاضف ]یسدنه
 دوهش رد اهنآ شیانم هکلب ،ءایشا دوخ هن ،دنتسه رهاظ طقف نآءایشا همه
 )A 287،۱تشاددای زا ( ... ام یسح



۱۳ شخب ،تادیهتم زا یتاعطق

و درادن دوجو رکفت تادوجوم زج یزیچ هکتساعدا نیامسیلآ هدیا•
نهذرد یشیانم طقف میراد کاردا نآ هب تبسنمینک یم روصت هچنآ ره
 نم .درادن دوجو نآ ابرظانتم جراخ رد یزیچ ودنرکفتم تادوجوم
 درومءایشا هک دنراد دوجو نوریب رد ییاهزیچ :میوگ یم لباقم رد
 دوخ هکیا هنوگ هب اهنآ زا یزیچ لاح نیع رد ،دنتسه ام کاردا
 ،تسا رهاظ قیرط زا طقف ام ییانشآ هکلب ،میناد ینم دنشاب تسا نکمم
A289) ،۲ تشاددایزا( ...دنهن یم امساوحرب هک یشیانم ینعی



۱۳ شخب ،تادیهتم زا یتاعطق

تایعقاو زایمهرد ریوصت امتایسح هکدش یم روصت هتشذگ رد•
 ام یهاگآ رد نشوریا هنوگ هبناوت ینم هکدنهد یمتسد هب ینوریب
 توافتتایسح ]هلاسم[ هک میداد ناشن سکعرب ام ،داد شیانم
 ءاشنم ردیا هشیر توافت هکلب ،تسین ماهبا و ینشور نایم یقطنم
هکیروط نآ لاصااراهزیچ یسح تخانش هک اریز ،تسا تخانش دوخ
دنراذگ یم رثا امساوخ رب هکیا هنوگ هب هکلب ،دنهد ینم شیانم دنتسه
 )A 291،۳تشاددای زا ( ]دنهد یم شیانم[



Quotations from Eric Kandel:
• … the belief that our perceptions are precise and direct is an illusion 

–  a perceptual illusion. The brain does not simply take the raw data 
that it receives through the senses and reproduces it …each sensory 
system first analyzes and deconstructs, then reconstructs … 
incoming information according to its own built-in connections and 
rules – shades of Immanuel Kant!           - In Search of Memory, p.302

• Aplysia’s neural circuit proved surprisingly invariant. Not only does 
every animal use the same cells in the reflex circuit, but also those 
cells are interconnected in precisely the same way in every animal. 
Each sensory cell and each interneuron connects connects to a 
particular set of target nerves … the first insight into Kantian a 
priori...

                                              - Reductionism in Art and Brain Science, p.51                       



From the Critique: A714/B742 (1)
Philosophical cognition is rational cognition from 
concepts, mathematical cognition that from the 
construction of concepts. But to construct a concept 
means to exhibit a priori the intuition corresponding 
to it. For the construction of a concept, therefore, a 
nonempirical intuition is required, which 
consequently, as intuition, is an individual object, a 
but that must nevertheless, as the construction of a 
concept (of a general representation), express in the 
representation universal validity for all possible 
intuitions that belong under the same concept.(cont.)



From the Critique: A714/B742 (2)

Thus, I construct a triangle by exhibiting an object 
corresponding to this concept, either through mere 
imagination, in pure intuition, or on paper, in 
empirical intuition, but in both cases completely a 
priori, without having had to borrow the pattern for it 
from any experience. The individual drawn figure is 
empirical, and nevertheless serves to express the 
concept without damage to its universality …



From the Critique: A714/B742 (3)

Philosophical cognition thus considers the particular 
only in the general; mathematical cognition considers 
the general in the particular, nay, even in the 
particular instance, but nonetheless does so a priori 
and by means of reason, in such a way that, just as 
this single instance is determined under certain 
universal conditions of construction, so too the object 
of the concept … must be thought as universally 
determined.



How is Pure Mathematics Possible?
How now is a great body of cognition…which carries 
apodictic certainty …hence rests on no grounds of 
experience, and so is a pure product of reason, but 
beyond this is thoroughly synthetic. “How is it 
possible then for human reason to achieve such a 
cognition wholly a priori?”
….all mathematical cognition … must present its 
concept beforehand in intuition and indeed a priori … 
in intuition that is not empirical but pure …

  - Prolegomena, Section 6



Bernard Bolzano (1781-1848)
• Considerations on Some Objects of Elementary Geometry 

(1804)
• Contributions to a Better-Grounded Presentation of 

Mathematics (1810)
• Purely analytic proof of the theorem that between any two 

values which give results of opposite sign, there lies at least 
one real root of the equation (1817)

• Paradoxes of the Infinite (1850)



Johannes Herbart (1776-1841)

 تیبرت و میلعت ملع و یسانشناورناراذگ ھیاپ زا یکی ناونع ھب زورما
         رب وا ذوفن .دش یم بوسحم فوسلیف دوخ نامز یلو ،تسا حرطم
تسا یموھفم درکیور صوصخ ھب ،یملع شور رد ریز نادنمشناد

•Bernhard Riemann (1826-1866)
•Hermann Grassmann (1809-1877)
•Ernst Mach (1838-1916)



دراد رارق نآیانبمرب  ھسدنھ ھکییاھ ضرف نوماریپ  
 تخاس ھیلوا لوصا و اضف موھفم ،ھسدنھ عوضومدنناد یم ھمھ ھک نانچ
 یلودنوش یم فیرعت یمسا تروص ھب طقف اھزیچ نیا .تسا اضف رد
 طباور .دوش یم صخشم عوضوم لوصا طسوتناش یساسا تایصوصخ
 ایآ ھکددرگ یمن مولعم ودوش یم اھر مھبم لکش ھباھضرف شیپ نیا نایم
 نیا ایآ ،نازیم ھچ ھب تسھ رگا و ،تسا یرورض اھنآ نایم طابترا
 زا ؟تساریذپ  ناکما یطابترا نینچ یتح ایآ و ،تساینیشیپ طابترا
 نیا )مشاب هدرب ماننارگ حلاصا نیرتفورعم زا ھک(ردناژل اتسدیلقا
 نیا لیلدکش یب .ھفسلاف ھن ودنا هدرک فرطربناناد یضایر ھن ار ماھبا
 لماش زین ار یسدنھتایمک ھک( یدعب دنچ تیمک یلک موھفم ھک تسا
    .تسا ھتفرگن رارق یسررب دروم نونکات )دوش یم



نامیر ھباطخ ھتکن دنچ

 هاگیاج ناونع ھب )ھنیمخ( یدعب دنچ تیمک تخاسریز ندرک حرطم•
ھسدنھ

درک عضوھنیمخ کی یورناوت یم ھسدنھ عون تیاھنیب ھکنیا•

  و یدعب تیاھنیبیاھ ھسدنھ یتح ،درادندعُب تیدودحم ھسدنھ•
دنا حرط لباقیدعبرفص

دوجوم ناھج کیزیف اب ھطبار ردیسانش ناھیک و ھسدنھ کیکفت•


