AT Nfafes e : as® i
RIECKC|

FFEFeE: sfdten «ifts (e o sy [fen awizm spmfs 7w 341 aifes @3 =t g9 (A3 |
Welerstrass (1815-1897). Dedekind (1831-1916) 3% Georg Cantor (1845-1918)- afites srefifEe spfoufs 1
A STl AR A EEs ©rgd ToAd WE 91 | T Wrea Nareies sifites wefiiEe srEfeshe v
T AT ZES, SIfeled fofe FFe Spiita wife v 27 Tafes! =@ (<17 ©l9f (A $F I [ =
AN ST Ty | sifred %%?El? DI (G YeTO foaf fefeaft 22 (fundamental school) ¥ F41 T, A
3 Ses f2e Russell 99 Ife-aelfdiaad ©€ al Logicism, T 61 9635 2e—aifde Tors Ifefeiera @b
wiee], siifelfss fpomo YR e Fessf Gifee @ifes e ool | Russell @3 Ife-Taei@FiFad o5
AP SoN T Z&1 (1910-1913) G A Foeamz 75 4@ foab 7j2 40 4 Principia Mathematica
g6 | foal sj2F 40e fiRks 92 Russell @3k S ifen mrsag Whitehead (@ I 2T FCAC OIS
foafs sj2F ot siffeTfire 27, @3 foafb 9j2F o 261 ;. ) SRCARe ©F (System of Deduction), ¥) (T1fe=s 2w
9§ (Theory of Logical Types) , ) W‘ﬁm ASIF O (Theory of Incomplete Symbols) Russell €<% Whitehead
Fo sffiren Ie-aEFaeE W/'F{?I FOD] ﬂ’ﬁ%ﬁ‘f (Consistency) oG “i‘f (Complete) @3} TSI AT ©f e
o colei T, 5w sfde fe, aifdfes wat fw, sifdfss e zwmel fm—atfifes Ffe-rawmfi@eaew @2
SNEAID TSN MO HEFeT AGEHE FI(Z G (2760, SIAITE5 | Peano €3k Frege €3 21 47 (@ siififoss giefeiea
2B qGRe Ot SNyfreia (@ AW 4@ Russell @9 Whitehead ¢tz fafeee—e! semam fuet |
S @A W69 (qifes SREReTsEd (formal axiomatic deductive systems) S JfeReeE Sorgion
FAE @ 439 OF SIH612 Principia-F S_Wie |

e Fhe@eadcae ©g (Logicism), A €@ (Conceptual Reduction), Sifge 2=+ (Doctrinal
Reduction), FosPaseleae ©F (Axiomatic System), SIFRS &(& (Formal Implication), 7N Jf&
(Extensional Logic), (Af&< #17 ©G (Theory of Types), (&< s (Logical Consequence)

sferes «ifes (e soraa S f[fen et spmfs 7w w1 Tfves G1R 2Ab ot (A2 | St
(Infinity), fr=afozarst (Continuity)-2enft remafer Foret (paradox) G2 &SR e (2t Affrs feet 1
g T *forra ARNR T (A Sifefres 2ige Safed 7 AH O STefH5® Tawfel 17 T 2Am3l
(721 (73 | Weierstrass (1815-1897), Dedekind (1831-1916)? €38 Georg Cantor (1845-1918)’ sifdicex TefEe
SO 1H R SifeersE A AR RS O0g T WG S | Tef<ke! *SidAd Nereie! sfired srefze
SPIOSTE 17 41 T 2, ofires fofe e Spmims oifim e 27 Safcs s 1elsl (AT
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[

f fefeait &%« (fundamental

T T [ MoTis S SR Wee | sifeiee fefe syp saeelw oved o1 fom
schooly* 57 411 TR | GTafer foat:

J) Frege @3} Russell €3 2(fited Ife-tamifadimae ©¢ (Logicism), T 51 I&<7 foa oifere ere Ifefeeie=
@G =g |

%) Hilbert 9 SIFRE1AM (Formalism), T 31 I€<) 241, 9T 281 SRicAIf+e &8s s Reymifefes
siEfafne fore fafars @, 93:

o) Browser 3 @7 (Intuitionism), T &1 TG 281, 9lfes 2a] Gp{G P eifer @2k sfifedfos T seet
2e AR FISIE |

Ife-rwfFeat ©red I6 qe T @3 @, offte 28 IfeRemims a3 st qxk sifefss wiea
fraror 2 itz g G @ifess soors feewrel ¢ Ife-awiffdiead ored 236 weol Frege 9%
Russell 45 for s (2w afdres fofe srpmiea st T, 849w 2=, s demefhie @fes
G WY RS 11, TLfe. ArgrRs == (Conceptual Reduction),® @3] rer ze, shfafes
TS @ (@fes o AFhTe SEat (@ @fes Moy (A FEre s e sifafss ol @
@f e oy Tt RN, TS 967 = ©ifes Ao (Doctrinal Reduction) I’

Mo Ao fofe SRPmIET g TWEd Tore Aroid S Sl [fen s g wfe
o= #12, Russell T +Iffoe 78 | 75 a0y 93k yoes Ifea ditg a7 A7 fof o7 v szm
T | SIfAfES (A0 (ol72 wywE o1 57 - el aifers Jfefeiea o 2 anstq e aifdcea
RIS e Mg st gy fefen Toix afe a1 7w | G512 siffres Ife-rmifiFivaeres ¢ afte @3
e 24N SIS Frege, ©9€ Russell-43 216 773 O 1T @ SIS 27 | Russell-97 S Ife-
WEFIwTog IO 20 SN AAGR A 20T, oAfden fofe sypasem 2m8l @1 9k freie we
2Rfes

sfeces fofe s Muaace (Feq Russell €3 31 (25 f2e1 Peano 93 #ilfélfes Ifefml 1 1900 JABIC Paris
-9 WE@E International Philosophical Congress - @ Russell 45 At Peano €< HFIQ =3 ° International
Congress -4 peano Ok TGOR <51 @aiee e &= @, e Afeifder foab Ger geom @3z vl
GRICE (Axiom) R <GIGT F<1 LS | Peano U IO @'{% @ Russell G297 Peano 4 7 @<
2ITC® SIal & | Russell TG G, Peano-4 tﬂ?ﬂﬁ Ao (@feFeE Ge T 41N A= 70!
T4 e | ol wifasi sEw @, I @sw @ FosPmfefes o7 (Axiomatic System) 5197 1 TR, T
(TR 2T A A (Class) IR T @ ©0F Peano-7 Gl 2o foaf Fkeess =7 G ({oy 1ol
A9 (demonstrable) T, Bz #Nfbsifeiis sidere— JfeReara s e e w1 781 1 |
TG @3 FCFE Russell 1901 B “The Logic of Relations” NS G 2<% (102, =17 @A fof
Peano-43 Notation LT I AF0 MERTASE I ©F (the formal theory of relations) 5[0 TR | IR
formal theory of relations, Russell 19 theory of Series @ 2T T2+, @G Russell €31 Ife-awfaRicael
AFCET 9T w3Pgs)l SRH | Sy [FgfteTa T2 Russel] SRR FACE (, €2 R0 S @ 01017 98 209
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TR Sfifes Ifefie ¢ @3 A

SR | STT! 27, IT FT0 At AT GBI (AR ©IZ0e (@ I «ilfefess eromafors sikelfirs 41 23 2
SIS 18 QR ST (Atomic) 20 20 | JoTo3 (72 ST fese el 2itane | o @2 #1078 Russell
1903 FBICH 74 “The Principle of Mathematics® 21260 a5ae! f[f*(% 2o ©rea ARG (The theory of
Denoting Concept)! €2 e =97 T | (318 FI=el The Principle of Mathematics (& Russell 43 If&-
TR 21fRE 2R <@ AR | Russell @5 92 265 SRR #02 O Sres Sifes 2= 1905 BT
#if*r® On Denoting <SS 23% |'! 43 270 Russell 93 &1 SACEAGE KEw fest @B (I @, Wit 1R
IFF TS SFE (Gramatical Form) €% (&< <114 (Logical form)-foq | €371 1906 FBicat Russell
o[+ @36 2<% ““On Insolubilia and their Solution by Symbolic Logic™ 5104+ | €3 27%{5c® Russell TS
e 2t efogiee 3T<F ©OCed (Substitutional Theory) AfRIoIEZ ¢ e (Theory of Description)
R Aafs 2@iel I $IR aNfifo JeReiEmz A o= I (63 T |

Russell 93 I&-TaeifSeae 2/ AP Seres #1417 26 (1910-1913) @2 7 fon a2 1w 403
feafb sj2F 4e @S Principia Mathematica 27%f6 | 7811 2@ & @, Russell 93 Tz &Rt wiassz
Aafo— GB1 @ 7y, B (ovwz Principia Mathematica 2&1 @ W VD51 A | D) A0
S e ETS ¥ 261 Russell SEPEE Principia Mathematica 21263 SeTiRe fofes 7FErg @3 o™
OFIE fVery @IEETF NG T4 |

@< Sl Russell F Principia Mathematica 91263 A& SIEb= JeRe 764 | foqit 7j2@ 40
foire 22 Russell 93k S5 wifSs frmwsag Whitehead @SIE #TeT5 S0 ©ICe foai 52 ocet
“Afeifre 27 | @2 foafb 72 wiee 2t

F) SRS ©F (System of Deduction)

%) (@& 417 ©g (Theory of Logical Types) 9%
Q) Wq/—l?l\a 3 #SIF ©¢ (Theory of Incomplete Symbols)

Principia Mathematica 2Z{6¢S Russell €3¢ Whitehead SITAZICEE (TSI I IR © JoTS

@3 2T Axiomatic System |'> Axiomatic System IS (@RI TRCZ 2P Fo:Praioies oawT | gzl

©F 50w 27 ToaeE Teshimietas Seaared el | 8 Tolwared S 26

S | &SI e, (like - propositional variables, Monadic and Dyadic operators and Brackets) Tl 42 &2
OB AT 9IS T, @ p,q.r,~,v T AEifET 2SF (metalogical symbols)

2 1939175 A1 (well formed formula) €<% @ F515S I 915G f=s (formation rule)
© | Foue Fos i e (Axiom) |

Russell 938 Whitehead €31 12! SRR @2 A% &1 575 261 761 OFAIY (theorem) (F SRR
TR AREEae |1 Rem IfeRes 607 o @2 ©F SR | 92600 Russell 10 @@R (Class) 93
QIO AR FRANSG (theory of numbers) (F I FRCR, (@ & TG 267 7561 I &N (Class of
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all couples) (3 | Russell GHEN TGS (class names) I S0t W“f IS (Incomplete Symbol) &1t
ofze Fates ¥R @3 eiarafbe kel Weaces (Definition in Use) | €3 219G ikest frce foca Russell
@38 Whitehead, Principia Mathematica T @ (dfe<s fatsel »lafoq 311213y e (Logic of Propositional
Function) SIF SIIi32 S #11d e giefRkes (Higher Order Predicate Logic) I03T St S 114

Principia Mathematica (© Russell (¥ 9GRS ©F o19e] TR OIF FNEL. e (entailment) EFNF
@ T @ 4T R Seow 2ffie | oofe a1 aifosife sTema Jo1 qehiere a2 261 @2 @, 7o) oo 711
ANG oo W FTGJ T | (@ p T 7T T <R p I  (F G I OIRCET 01 052 27 I A3+ 209 AT
@, M p,q F 2ME F(F OFA p 79 @R q LT | 94 ©F 79— @2 242 Russell G561 (AT (BB FCI0,
2f& 3 (entailment) HIF9I1F IS 2AfSifed 412417 (material implication) Tl TS 2 SfFFeIE ey
F6©M (paradox) @ YN 200 209 | FARE (entailment) F=ATE SR TSI (@ L9 SN2 SICS (@ 6
NG F(F QIR O A0 (I I+ MG 2A— (FICHGE ST (I §F 2FIES 7=51F (connection) o |
€ M A0S 2@ @ TS Afoife Tepiteiw [ e 2eqR 4t IR Teoie  dfosifen ¢wea o4 4o
TR Sfofre g Reanal a1 (@I 22 <t 1| <7 o e aforifers 2hfe e wmeel oriee
Tl @I AR+ 2, ARsFE 2@ |

<51 TR (@QIY9] (@, 2TEa e GG SRres Solirie 2ot Sierielg Qe (The concept of necessity) |
4 T 2 p,q (F 2T& I (p entails q), OL GFAR TS IS T @ p 3SJ T ¢ 7 1 T A 1 |
TR FeT 2, B! SR @ — W p o7 2 OIRE q 3Ty 203 | Sl p @3R q 9 T 2P SRR Se—
@32 T 1B 25— 51 A (@ p entails q. 2P 6T LS (7, 42 SRSt @36 (necessity) MfEw
#e5@ (modal concept), @b I 43T o = 7, @ AT S (propositional function) 515
T4 I 510 ARSI 78] J6T] T G ST FET0S HIG T (@ & Ibe1D (3 BT Sieatreasst aifsgist
TBIG (T2 AT S0 ST | (o a=a G2 I6e1 SR, @Ry 9t x=x @2 6T Searwwa 2fegiom
VBIG | AGTE SR SRS 00 (@RI AT S O Srgefe Ufeaz e Mwd &)
G | (T X=X WAL G &S (@R (X) (x=X) oI5 ) | SO G2iv @6 101 wAfeefFres
T @S A& @ p entails q -2 2SI &TEF 0T AR 203 T 32 @3 7 @t @ Tsre affsife e
AL SRR aAfozisie W3 (Substitution instance of a material implicative propositional function), (e
T SR O Tgsfe e AR 7w A T o) 27 A 6 QTS AT (@, I S
et afemisiera yores ey 27 | €3 (Al 2pfe (entailment) kel fite fi 961 @0 M1 @, p,q &
A& FAC IM €3 (e AM p entails q 92 TRNS ASATSTHE I6e10 G G B 2SI 6T AT
SR ARl 1R 27, IR iR wefee S 2@ ey |

#PTe e 2T, Principia Mathematica 20 Russell 2P1f&a €iRell{brE sii@are 2ifosifeq (formal
implication) HIFel #RIAFTS TR | SFNS 2ifSoifeq 41T ARG 2Pfes 7K@ A= N Russell
~[%08 WG THEH Tf© SWAROT AT (GBI FCAC | Russell $1F Sfeersin oz sz (20
e AfFFe (Universal) TG JACS (BEICR | ST Russell @< Whitehead 49 AHOTSIES
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TR Sfifes Ifefie ¢ @3 A

SECorF AT YR seafe Toers @owE Igre 2foolfen aae s, [l 24243 vEa
NFered SRS 2fooifen T, efes e M | Tt 6T JERee at 2943 BEg TaFog
Zo1 AR IfE Rl (extensional logic).'® Russell 5@ A=y 2t @G (i< Sraa i epfed
el e rfee, @ IfEReie wfvartel, (Necessity) TEI#F©! (Possibility) — 2o S-nisiisy2t
(non-extensional) NS 2TEF (I LA AFE 1 |

SPIE GOSTE T I YR 29 e Russell 9 S IR $IF WISIGE SIEG
(2ifSFetF % 1 | Principia Mathematica 51C8 PM ©F (System ) SoIZ#/(=1a Selres Sy feet @bt (AT @,
Mfifes Tl @wema e GleRRy (Axiom) (A2 26 F=1 TR | slifdfes el e
AT (extensional) 29T siferex fofezmst @b el Ifeeams fofv T2® e e T |
Tgore 2ffesife, 2IfE ST TURY FHATE T=9YfIR AT FACS 1 MRS, 9F A 93IfeF (e a5
(AT Gl MfelfeT Sotwimis SRIIRES (F0q 2 TR PR Paow @ bifenl, ©f Tgore effesifes qre
‘ﬁ“f‘a‘(.?f Y A1 Russell M FCACRA |

Principia Mathematica (5 SRA1Z¢ ©F (Deductive System) RAE AG FIF 917 Russell €3
Whitehead, (TIf&< #RIT®€ (theory of logical types) #i el witetoe w0 | sfders e
+RAFT® 19 F¢a Russell W Frege (X A& Hifsme a%el SeafRET, Russell (@fE< =RiTeores (theory
of types) SIS A | €3 “TOGT Russell 55 ©1s Me@ 7 SEG T3 | W9 2T 21 45
ATeE (simple theory of types) €3k *I4-2*Nfe #1ToG (remified theory of types)”

WWWH 4 (Class), #5 (property) @3 9% (relation) - €3 fea{oes fafeq (@few i
Tl TS (A | TG/ I FeTH B @ fen (@fies «1¥@a SHeoa@ ™ (hierarchy) 919+ F0 24 |
9B (NG IR T 4ite! SRfES ey I8 92l e 7417 231 0 (zero), 97 TATER 41Ts17 (e #1172
el mfE @ aifde @, a7 27 2w 3 | 7= «itst A/ e e iRt sifde s5w
R G - T S T L | R TSI O GATR 41! AR 21 17 © G (¥ €% GBS G 5o
R | 2PTFTS e SIGE! AN I8 TN (PTG (@ A (class) CFGa2 W60 ©i2 77, @6 45 @ 750w
(@ENTOS AR | G377 ©rgd ARy [fen (Fifess FHreEa AL 7€ | @N I 761 27, @3 AT
©I7 forer @@ ey 3R @366 @@ e foes @i ooy w3 - OrRE @3Fhel Ay he 20 WL | R is the
member of R (RE€R) €% R is the not mamber of R-42 TS A<y Z%?WQ@?{ | (eIl &I 3T] (member)
e AT WL I AT (@ TW @A IR @A wrgsfe Ao (@ifes o[y fon @ | ey @ @@=
Tgefe, OF e AR GF ivl THAE AR | G2 TR FOISIER T T Tele 4g 7Reg w
wferly 1 Seresife FHreT (impredicable paradox) GF€ SIS sIha T |

Russell 4¢ LTSGR S FF AT AN TR TSI (Semantic Paradox) K 1 &)y
M-I A Tored SETb T | <N=A-2#NNfe »fTered 91 Russell Semantic Paradox &g
) ET TR FHISI S (Liar Paradox) @3 ST FCECE | € G SPACE G952 27 T~/ @11
Rm 2ol 791 2 1ol 79 @92 WEd 9 | Russell I WS SN (I 7€ SRAES 7 SCopwE il 45
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AT RGN G2 TS M1 M, 777 51 o Fce A =1 | =R w1 Efe Fee A @@ @i
AT 2N A SATE (first order function) TG, WA (I 249G AHE O™ AT W% (second
order function) FAGE, Wi S T2 T S 0e(7 7 A5 70T | (I A58 FATAIF 20O 2 1), FIS3
frRi Foe (liar paradox) 99 (FGa (@ A6l SEre F91 27 FTefe] SILE | G2 FHOIEIR T 261 I
S AR 2L FHCS Al A |

<5 BTETd A0S 14 202 (@ S FRFPUFACEIT & Principia 7 S1g9fs foafb e wzmgs)ef SicEtm
R} \?@?I SR T AT wiefie W‘f@ﬁ 2oIFE (Theory of Incomplete Symbols) fExIs SGABIE
SN 6T SN (A am vz |

RET ARIE @51 SIFG 19 F4f2 @ Principia Mathematica 9126 FFEFGFE A1 SERW F19
YFO! A WO I (FIEIHR SN (73 | (FIE1 € S5 =@l Principia 22 719 1 fre Sieifoe!
e e T4 (68 FER TG |

Russell €3 Whitehead F© ifeites Jfe-TaeeifFmacea 015! Fob! 70}l (Consistency) Fob1 e
(complete) 9% FOH ABI— ©f @ o (oreTE 1, e sifes T, aifafess w2 e, e e 7=mst
fE— sififes Ife-TemFarER 2 SNEb TSI oA A AISFT FIE G (2790, SRR |
Peano @R Frege 99 T 4@ @ Mfdfes giefmaig sigaem aiiee o siyfimea @ s fee
Russell €38 Whitehead ¢tz ftfersm— of seei fos | i (e e @ifes SR o
(formal axiomatic deductive systems) JI<fH {f@ﬁ@m ToZiol T (@ 439 O SEFGIZ Principia-¥
S | Principia 7 225 00g sifetes fefemst @ (@ifes ©raa Boizie 90z, (1M (A03s Syl [
&Rt (predicate logic) SSI2e- @2t feTewez &t T | I8 IfeReaima «ifas wwgs)s a=e
@AN— (JIfes AR ATIA @R ISR 277, @] 7R A= (satisfaction), Ty e
NG (Truth value analysis), @ifeF ﬁ‘é’jﬂﬂ i7ell (logical consequence), G ST (propositional
function) €3 LRN— &2 2 WW % Principia Mathematica 9727 | wﬁq%ﬁmm (meta logic)
fafen (ifes oF, ¥k o7 [Kfen 2919, 93 wIfEeifeF (meta logical theory) SIETEAIF @e! T™ David
Hilbert 21 OIZ0 €51 SIS 20 (@, €2 TSI SEABIR SFCS LI 7|9 S fe e mes giefesimra 3
@IS 0 ST (@t 51912 Bertrand Russell. Principia Mathematica T8 S#Zif#f® W%m 2O OOed
M S} REREE @ 77T 2ibfeTe 2R O AR (6 ASITe [Ial @5 G [esorae e[ tefw
F(E (T TSI T AR O ©ifes TRameics I 7 779 F1 M | 97 92 [{eei e weveefs
Fhol SIS TG SANS «3iiee! e =11 0, BT W5 (propositional function) #afzwce fRTawa
MBI A |
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Notes and References

. “Three fundamental notions in Mathematics - Infinity, the infinitesimals and continuity seemed inherently
paradoxical. The paradox of infinity and continuity has been known since antiquity, but they acquire a
new importance as the power of mathematics to represent continuous and infinite sequence grew. Both
take many forms. The form of the paradox of infinity that especially worried Leibniz is - even numbers
are only a part, a half of the whole realm of whole numbers and yet, to every whole numbers we can
assign a corresponding even number.” Heath, T.L.: History of Greek Mathematics, Dover Publication,
New York, 1981, p.1609.

. Dedekind, R: Essay on The Theorsy of Numbers, Open Court Publication, Chicago, 1901, pp. 16-31.

. Cantor, G. : Contributions to the Founding of the theory of Transfinite Numbers, Dover Publication,
New York, 1915, p.17.

. Heath, T.L: History of Greek Mathematics, Dover Publication, New York, 1921, p.173.

. Russell, B: “The Logic of Relations with Some Applications to the Theory of Series”, in his Logic and
Knowledge, R.C. Marsh(ed.), Rutledge, London, 1901, p.201

. Quine, W.V.O: “Epistemology Naturalized” Ontological Relativity and Other Essays, Columbia
University Press, New York, 1969. pp. 69-90.

. Russell, B: “The Logic of Relations with Some Applications to the Theory of Series”, in his Logic and
Knowledge, R.C. Marsh (ed.), Rutledge, London, 1901, p.203

. Peano, G: Foundations of Analysis, University of Toronto, Press, Toronto, 1910, p.91

. Russell’s immediate starting point is the mathematical logic of Peano whom Russell meets at the
International Congress of Philosophy in Paris in 1900. Peano is able to show that the whole of arithmetic
can be founded upon a system that uses only three basic notions : zero, number and successor and five
basic axioms.

10. Russell, B: The Principles of Mathematics, Cambridge University Press, London, 1903, pp. 251-306.
11. Russell, B: On Denoting, Rutledge, London, 1905, p.4

12. Russell, B and Whitehead, A.N: Principia Mathematica, Vol-1, Cambridge University Press, Cambridge,
1910-13,p. 44

13. Ibid. pp. 44-45.

14. Ibid. p. 55.

15. Ibid. Vol.-1, Chapter-iii, p. 72.
16. Ibid. Vol.-1, Chapter-iii, p. 87.
17. Ibid. Vol-1, Chapter - iii, p. 190
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