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0O(0A - B)v—-0(0A - B)+0O(0A - B)vO(OB — A) (V)

S o b il 5 1, T 5 a5 ) Wy 3 4 |y T VE 302 Jlael b dolidly (o

0(0A—- B)FO@OA—-B)vO(@OB - A) (V)
()=
-0(0A - B)+-0O(O0A —» B)vO(@dB — A) (Y)
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i35besn 2y Jsad sl SN G (V) b, g9, N &b 858 4 b iz (V)
0O(0A — B)vO(OB — A)

. _ O(0A — B) Vv -0(0A — B) N(Zy) N(Zy)
NE = O(0A — B) vO(OB — A) vE

fAn>(on Glolas giise s (53, 2 by e oS dars e L 658 Sl
Using Excluded Middle, O(O0A — B)V -0O(0A — B)
So we have two cases :
e Suppose O(OA — B) (V)
Prove \: |0O(0A — B)|vO(OB — A)
e Suppose -0O(0O0A — B) (Y)
Prove Y : O(OA —- B)vO(OB — A)
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We have O(0A — B)Vv O(OB — A) in both cases (V) and (Y)

2 (Prove V> L DA = B) Jyab oS 3ign sded b crin 3 45 5b olan 551

wlaleosls Jlanl (V) dab, 4 25 @) 50 40 Aholid | wslis (ol wbl, G A8 o0 Slissl
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0(0A - B)-O(0DA - B)vO(OB -+ A) = 0O(0OA — B)+-0O(0A — B)
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Using Excluded Middle, O(OA — B)V -0O(OA — B)
So we have two cases :
e Suppose O(O0A — B) (V)
By (\) we have O(OA — B)
Obviously we have O(OA — B)VvV O(OB — A)
e Suppose -0O(OA — B) (Y)

Prove Y: O(O0A — B) v|O(OB — A) ‘

We have O(OA — B)VvO(OB — A) in both cases (V) and (Y)
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-0(0A - B) - 0O(0A - B) v|O(OB — A) =
0(@OB — A) v -O(OB — A),-0(0A — B) - 0(0A - B)vO(OB — A)

{ O(0OB - A),-0(0A — B)+-0(0A — B)vO(@B —» 4) (¥Y)
——

-0(0B — A),-0(0A — B)+0O(0A —» B)vO(OB — A) (0)
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Using Excluded Middle, O(OA — B)V -0O(OA — B)
So we have two cases :
e Suppose O(O0A — B) (V)
By (\) we have O(OA — B)
Obviously we have O(OA — B) VvV O(OB — A)
e Suppose |-0O(OA — B) ’ (Y)
Using Excluded Middle, O(OB — A)V -O(OB — A)
So we have two cases :
e Suppose O(OB — A) (Y)
By (Y) we have O(OB — A)
Obviously we have O(OA — B)Vv O(OB — A)

8

e Suppose |-0O(OB — A) ()

Prove ¥ : [O(DA — B) vO(OB — 4)| ’
We have O(OA — B) Vv O(OB — A) in both cases (Y) and (Y)
We have O(OA — B)VvO(OB — A) in both cases (V) and (Y)
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N 0O(@B — A)v-O(OB - A) O(0A — B)vO(OB — A) v N(Z¢)
NEy) = 0O(0A - B)vVO(OB — A) vE
-0(OB — A) -0(0A — B)
O—(OB — A) ©—(0A — B) N(Zy) N(Z4)
R OF
N(¢) = L LB

0O(0A — B)vO(OB — A)

(caiil oo (A) 5 (V) (0) slaaws, !, um..f olsl cuwi 4 By 58 « Tf ol s &)
1S oo (Prove Yy oSl 1y s e aill, o6
By (Y) we have —-0O(O0A — B),So <-(0OA — B)
By (Y) we have —-0O(OB — A),So <-(OB — A)
So we have the def ferent Cases :
e Assume —(OB — ) (0) and ©=(0A — B) (1)
Prove ¥ : a contradiction
e Assume —(O0A — B) (Y) and <=(OB — A) (A)
Prove O : a contradiction
In all the possible cases , we have a contradiction, so contradiction

So we can assert O(0OA — B)V (OB — A)

S o SASA Jgar8 59, (0) 28,5 2,8 Sgds oo 03> (598 (e 0 S shilen o J-
1 oo dsbdl @y 00 a0 | wlslesls Jlasl (V) :\...») @ ol | T e abl,

-(OB - A),o-(0A—-B)F 1L =<¢~(0A—-B)FOB—- A (1)

= O~(0A—> B),OBFA (Vo)

TS o dax 3 ) SN @0 4 |, ol o

N(Zy)
) OB >4 1 ~(OB = A)
N(Ss) = - -E

P n (i e Sl Ly ke bl 08Tl (Vo) G, sl (s8I By T > S
By (Y) we have —-0O(0OA — B), So ¢—=(0A — B)
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By (Y) we have —-0O(OB — A), So ©—-(OB — A)
So we have the def ferent Cases :
e Assume —(OB — A) (0) and O—-(0A — ) @)
Assume OB (1)
Prove 1 : A
We have proved OB — A
By (0) we have —(OB — A)
We have a contradiction
e Assume —(0A — B) (Y) and <©=(OB — A) (A)
Prove O : a contradiction
In all the possible cases, we have a contradiction, so contradiction

So we can assert O(0OA — B)V (OB — A)

o AS (o0 S B Jsa 8 (55, (1) (28 50 )08 29 gm0 (358 2 > &5, shaslan (555
tam oo aslsl oy g0 4 | wlsl (Vo) ans, 4 oT Jlasl b asbl,

©=(0A— B), OBF A= 0-~(0A— B), OB+ L (\Y)
— —(0A > B),0B+ 1 (\Y)= OBFOA—B (\Y)

= 0A,0BFB (\Y)

ramd e ploul |y SN das 5 g

N(Z4)
9a-B ! -@A-B)

©-(0A — B) OB 1
OF

Ty — I
N(Sy) = 1 1E

-

1S o (ProveVy sSole |y e asbl, Jlo el (VE) i, sl SWEI S, oT 5 &S

By () we have OB
In the context : D (Vo)
By (1) we have <-(0OA — B)
If we have —(O0A — B) (\V)
Assume OA (\Y)
Prove Y : B
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We have proved OA — B
By (V) we have —(0A — B)
We have a contradiction

So we deduce a contradiction

So we can assert A

SAS B Jse b 59, (Vo) Lo,8 55 0,8 sad oo 0l (595 e 4> 4S5, 5b lan culygs o
sl G & b S0 4 b Sl 5 ], S e

aB

OA, OBFB = 0OA, B

B (\0)

tAS oo daz 5 2 SN & | 0T s

~ O
N(S,) = If OE

FAS g G38 te S  tes
By () we have OB
In the context : OB (\o)
By (1) we have <-(0A — B)
If we have —(O0A — B) (\))
Assume OA (\Y)
By (Vo) we have OB
In particular B
We have proved OA — B
By (V) we have —(0A — B)
We have a contradiction
So we deduce a contradiction

So we can assert A
im0l L s crte AL, (Provedy sl Jole coan 335 o b calgs o
Using Excluded Middle, O(0OA — B)V -0O(0A — B)
So we have two cases :
e Suppose O(OA — B) (V)
By (\) we have 0O(0OA — B)
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Obviously we have O(OA — B)Vv O(OB — A)
e Suppose —O(OA — B) (Y)
Using Excluded Middle, O(OB — A)V -0O(OB — A)
So we have two cases :
e Suppose O(OB — A) (Y)
By (Y) we have O(OB — A)
Obviously we have O(OA — B)Vv O(OB — A)
e Suppose -O(OB — A) (¥)
By (Y) we have -O(0A — B),So <-(0OA — B)
By (Y) we have -O(OB — A),So <-(OB — A)
So we have the def ferent Cases :
e Assume —(OB — A) (0) and <©-(0A— B) (1)
Assume OB (9)
By (%) we have OB
In the context : OB (\o)
By (1) we have <©—(0A — B)
If we have —(0OA — B) (\Y)
Assume OA (\Y)
By (Vo) we have OB
In particular B
We have proved OA — B
By (V) we have —(OA — B)
We have a contradiction
So we deduce a contradiction
So we can assert A
We have proved OB — A
By (0) we have —(OB — A)
We have a contradiction
o Assume —~(O0A — B) (Y) and <©—(OB — A) (A)
Assume OA (\Y)
By (\Y) we have OA
In the context : OA (\Y)
By (A) we have <©—(OB — A)
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If we have —(OB — A) (\0)
Assume OB (\7)
By (\Y) we have OA
In particular A
We have proved OB — A
By (\0) we have —(OB — A)
We have a contradiction
So we deduce a contradiction
So we can assert B
We have proved OA — B
By (Y) we have —(0OA — B)
We have a contradiction
In all the passible cases, we have a contradiction, so contradiction
So we can assert O(OA — B)V (OB — A)
We have O(OA — B)V O(OB — A) in both cases (Y) and (¥)
We have O(0OA — B)Vv O(OB — A) in both cases (V) and (Y)

"o "\
Aoy .
o e

w|).a) dujf) L§|)|-’) Sl obu)w)uls L LLU)|)E.;)| W) @L,b ny W

L9 co osl> u»..l.g.; duu.li.l' RV C)Lp| L_thQ.I.A @, a0 4 olilanls (V)

35 eolazl wlél sl (ke 0 Jse s ol sl s, lsige )l L;’L“’ 4 UBJ‘SA (Y)
aslis oyulgs sl nLn.m|L.ASw|4Ma.s{§..Lu| £ ola,g|n[.,¢o)5 o allas ol o 454.3¢.T
olsse ol o cmlulo cams o SLISTY ol Ghie slaacs, sl L.ia.,\.m bl o
) ) 28 b pt Gl b b8l
M)i.l.d \UM»L, Mia . Canol o rl:,.ﬂ M oal allis o=l o 4:,:._31' L wlise ooy, adl
Jeelis cons asl,l adlae ol 5o 45 oo slon o 1S 40 [V] :JLB...).) LYY] e YJ_‘.L‘,.‘J
Aprolog Lasic 565 o Jalis ol duas Kbl asl oo STV alice slashie 5l s b
odalice e o o arn e U ogi e Jlael WU ol Sas :\..._.).,- clasbie ;s aS el
.,\.&a)l.MQT4..‘AJLE..Q,g|).>Jbgbﬁjﬁjdjfﬁl.}olfﬂdu&gﬁdaﬂd
s Gebas s g5 00l b (o], 4 0lsi oo

1) Basin  2) Tsabelle



RN

IS 5 iy S 4y ey (sl ghate 5 4puni

3l ol Ly, 581 o3l 5155 5 aiS ga (b 1, 3 Bl o be 5 5i ptacas (2l 4z
olsie 4 (ol 4 535,15 4 03l ol ol il (sl Wil co b w00l ol
e o 28 L3 eolinnl 3,50 oley slahie b GiolesT 5 (6,050k (sl JTowsl 1l S
s ol 53 Beadlasl (3 (g3pme 1Y o8 S S s, 585 sl pily JSlue
Slaaalsy 53,5 L rizan S oley g [ Lol 6T 51 eolinal b wilssy b, 45 ol
3 W sl il il ol JoaS 5Ly ol on 48 ol (63 18 S35 SlS ol

[1]

[2]

[3]

[6]

[7]

(8]

Vo] wlosls plowl Slaludl iy 0l 55 (STeP) s sl olay Sl s il S

el

Basin, D. Matthews, S. Vigano, L. A modular presentation of modal logics in
a logical framework, proceedings of the Isabelle Users Workshop, (1995).
Bertot, Y. Kahn, G. Thery, L. Proof by pointing, Theoretical Aspects of Com-
puter Software, Springer-Verlag LNCS, 789 (1994) 141-160.

Coscoy, Y. Kahn, G. Thery, L. Extracting text from proofs, Typed Lambda
calculus and Applications, Springer-Verlag LNCS, 902 (1995) 109-123.

Felty, A. Implementing tactics and tacticals in a higher-order logic program-

ming larg uage, J. Automated Reasoning, 11(1) (1993) 48-81.

Felty, A. Thery, L. Interactive theorem proving with temporal logic, Symbolic
Computation, 23 (1997) 367-397.

Felty, A. Hagre, G. Explaining modal logic proofs, Proc.of the IEEE Interna-
tional Conf.on Systems.Man.and Cybernetics, (1988).

Felty, A. Specifying and implementing theorem provers in a higher-order logic

Programming language, PhD Thesis, University of Pennsylvania, (1989).

Gore, R. Cut-free tableau and sequent systems for propositional normal modal

logics, PhD Thesis, University of Camberidge, (1992).

Gore, R. Tableau methods for modal and temporal logics, Technical Report

TR-ARP-15-95, (1995).

1) Checkers 2) Manna 3) Stanford



VY

[10]

[11]

[12]

[13]

[14]

BT (srize — (5 NS uoldllsl s

Manna, Z. et al, STeP: The Stanford temporal prover, Technical Report STAN-
CS-TR-94-1518, (1994).

Manna, Z. Pnueli, A. The temporal logic of reactive and concurrent systems,

Specification , Springer-Verlag, (1992).

Paulson, L. C. Isabelle: A generic theorem prover, Springer-Verlag LNCS, 828
(1994).

Prawit, D. Natural deducation, Almqvist and Wiksell, Uppsala,Sweden, (1995).

Szabo, M. E., The collected papers of Gerhard Gentzen, North-Holland, (1969).

BT orie

olgiol o sl _ ol ouSisls
aghaeiQ@cc.iut.acir Ko Sl Canny
NS plillsel s

olgpol o sl _ ol ouisls



ARFA

IS 5 iy S 4y ey (sl ghate 5 4puni



o, aipil y K
VTE LAV L ao (VAT 50l) YO o lus

JosS anlSus;

B IsS Gysg, oty 5 Ko stz 35 V10T Lyl TA Wgta Va8 )8
Se bl i 5 e lew 5gr druslss cedblas 2Sisly Mams 45 ol Ul o9 oy
sl adenl Jal Tabaias oL (355 pole a5 (55 anndl Slissy adss Sy S
90 0h,AS wusls o 1) 5sn Juwass ol 5l stend 5 cuils wlosl s al&asls wNuass
88 5 alydy, ki 36 55 webo LT

Soole a5 alSim o5 deaide iyole 4 s 0 5l b (5 o5 40 J0sS (S35S ole0
I T Sl T o 55 b oo BN 5 A3 (oo bl a2 s o
MLA) &olaw 5,50 50 Aa.ﬂ.b_c‘u&,}w L_,SJL.»/\)Q 355 g aals! ol asle L;.,\.})m%j
wris ool 45l G i G s piley 5 (sl R le G 4S a amgie 35
omr ol 5l el gy Eadge ol Gl sllic s i sl s s &S
b IS Sl o5 (Sibea LS5 S el s

et ol 3 oy ool auiS 4 L3S plas om0 | 2ss adyl oMoz VAYY s
ot 35 5al b (al8asls (ool 25 sl sl &S ol 51 adnn 55y (sms S o1 ey
aSL ol a8, JolS 6 as oY S plas > Lgis 45 5l 45 50 o ol dusyde 5 0
(el m!x[,bd),!j sl G

e Lot (ol paas jsie 4SS (s o s oLSisls 5,1y VAYY 5 JssS
D3l ey (o sy ol ol ABe 5,5 A, 5 L9 4k, 50 and, Clanl
iy A5, 5,8 oo S5 01,800 5 ¥ (b TS P ola AKGss, 58 ey ands

1) Kurt Gédel  2) Rudolf Gédel  3) Marianne Handschuh  4) Furtwéngler 5) Hahn
6) Menger 7) Helly

VA4



=

\Vo JosS aaliSusy

cenils a5 51l S Sl 1, bl G, JosS S wb sl 5 el 5l o, | et
bl IS, 58 1l (ommr Sy 95 5 352 Shoaladlg s pas 5 ol ool 5l 45 (ol Ul
2 bl aaS iy S a8 o b (Jhe o bl s s 5 05 0l 1l 038
bt by i 5 il s | gmitls o (sl fite i b oo oot o5,
Y QL,\.:;?).) &ypy uJ,..L. (39> ‘5:.-){..»)4 J)j LSJ)i.‘
s gn 18 Sl o, 500 43 48 S (sla oS 5 sl (g smmiisls G plsie 4 JosS
Bl sgn " ol (0l ainds U liaTy g me oS e Eodya 2,5 oo S s
P i on S35 (odSan Tog o Sy
.)L:..»|;§.:.L:b‘5l_g>4_fbol.h_,>|>.,\.b|3_f>u|o||)‘_§b_;..3|45mu’_ac_~'a|3m‘5|ﬂr5r5»
@390 il L osladl5 98 5l 0S8 0 Ol 55 slainl,
St Sl ol Sl 5155 fyge 15,5 L5 glaai 5 VAT sl 55 siSs JoS
iSo ;5 VAYA B VAT 0 51 g o8l ade wlon sune VAT 0 L5 L3g Jol L
G o Cundy 4 ars b, e o,un VAT s el cusiae abis ) 5
33 S Bls Sy Gnad Sl dms 35S 3l 3 0k cpsals o Bl 5l eslylis ¢y,
Sy el 53,8 oS i 51 s 40 isbe s 5105 ole 5T U 15,5 b oo
B B e 1 'JCUST Y= JETR N (ORCNG 1 /Y P W Y S ST R
slias 5l ey a3l yag, 5 35S ohad a5l a5 (S (sl (ol Gl U8
35 on 02litsl g Siné
Caod & 45 1, aals ol VAYY 5 el (588 camalasls auasy ble 4 S5 @ gis ey
e ol i 590 03,50
«liber Formal unsentscheidbare sitje der prineipia mathematica and
verwandter systemey
ol o8 5 3 48 abs a (i (3290 Juol (saolSiws 5L, 5l nai b, s &
£l 5 o3t U gl s 45 ls 33my obon S 508 (S 5000 & bl o
Sl 15 ks ol 3 el b & 13,8 3, b il | LT ol T Jpuol 5
5 1315 GLL |y dns i [y bl IS 45 gl 558 sy Al 536 4 ol s
sk LS50 el gy 5 Jul (2L, dpol i s i 51y a0 Jle
b L S 30 ol Sl 435 el Ao 330 i S 3l oS Tt oS (slas
Sl s Lidig |y 39250 Slaol, winlysn 45 omel&iws sl lis Jg 03, o5l JulS
el s s e oS ol GlallS alize (slolSaws 5l 518

1) Schlick  2) Russell 3) Olga Taussky-Todd



AR

i 05 S ca a8 ooy 0T 53 &S ol el (2ol 055y (Sl Gog anils LG
55 JosS ams C‘“L‘ I, o2l Sl rLA;; Wl S sl sl ol s 558 ams oo lis
Ao ol deyy b ey tbls 5 gam duda 3 3550 (Sess 1S @i Vsle,; L VAT
st S o Aty el 03,5T s 4 o5 S g S 51 5 5500 5
o WSS e 55 oy g s 4 5 355 el |y s il 58 51 (s o5 oo o 5l L s
€335 95 0T o sode uwgs S @,&a)ﬁff cLa)Lxg_u ol

V5 ol S caalil 35lal il s oo oasls 4 caralasl 3, 50 55 JosS Wlie JUus)|
s oy G sy o Olsie 4y day Jlo ke o S8 s axi oy VAYY il
b A8
s5ms 4 s J35S G555 55 5l sl yal sy 2,08 0 LT o s NV AYY Sl
O s oisls s o (5w SO VAYY s 535S 390 deasde canlow 4 5l 13,5l
oy aS T S s S Wl ool e dua&;ﬂ»sﬂ&bw e 5,00 glee U
g ool 45 3.8 (6 5l ol 317 oy g & 0330 oy oL & ] 355 (5155
| o8le dizr (b e ooy Sl i gl 4 oS oS (alin i, Sl & e
o & ik 39ms ol U 1l ] g5 (20 olily, S S8 by A (5
55 il laae game s Jowol 5o b 1, il ol ,E5bs VAYD 5 ol .y o i
Loy 13 ok ke Coms 40 IS gt il el 3l (ol i 45 Sli VAT JLa
43l sy a5 s Ss emae ohan SG sl ol e, S5 4 (630 (sminls S
pole kb ks LS5 el 5 35y ool gl s o Jabs Utalae Glisl by 2,000 S
sbusl (gl 598 @aes dgl sl 5L | 593 cuadls a5 0l 5 o > g Q|J§.‘. dad 5l s
@35 esly,s | odsie YL s i lagae
R e s 5,0 0ps wliions 51,5 5y (SissS 4 VATA s
3200,8 o33 Wb 5 550 5,5 o T 58 515l 08 ooyl oS5 JoT by Sl
i3y Gilye LT 213351 L JosS 5ol 5 oty 3y o LT VAYY s U LT
S5 bl slaidhe gd padse ool 4 258 (g b Gode LT 4 i 51 VAYA
a8 g Slados S50 55 ) Jol o5, sty 0 VAYA o 5l s aalsl i asla | 555
Gl 51 5 45 LS ST 8 il el 5 Ly i 5 S 93 o S
50,8 g0 2l phises plsie 4 1 593 Gsh Gl Sl am (s (5si> (e sk sl
654 S | ol Sty o b i 5, VAT Ll YO Lo 5l cunlgs s og el oS Ll
ceails 6ol (6o5¢0 ol aS (pl 5gm g L cublis cuasly &ypy o2 L » ‘M|A~6.-
ohad (55 00l p L <SG il oo (53540 sl 4 1) 5l s (6,505 SLil g (s394

1) Zermelo 2) Scholz  3) Kleene 3) Veblen



=

\YY oS aaliSus;

oY (b a8 48 el plisabl 5l a5 35b el L pllos cans 4y oS ol IS K
d,90 50 ol Q_ﬂ (ol 3929 ol w.,'\.-)p oLl QlS..|J§| Ll ol |) t5)l-fﬂ ol sl
& i (5l camilys olabs Sl Koanl b Juds oaan 40 dls 352 i (6 (redhes pate
o ol J56S 4S 5g o blive ,aisT (is,l 5 s 3,50 s 4 |, s YL
s b, odmite YL ol5 g Ay, Goub 5l i e olen 4l Lils T
A\wa))l.‘:)| c_;b).\ ML’«.:T .L:)J.é..w \“fA).)) dawy GJMUYLJA\.: \QV")J
e a a8 os 0T 5l s dile Lo Jy el 055 iy samie YL cwlasl (06,5 sl
f':b 9.\4_“— \ﬂO\"L.\‘W"\J 299 () ghamty Jy).) Mwul.ﬂ.a.n:u JSJ.A 9.\4_“— \if‘\b\qfo)|
&_J}A.’T ..))L;\_A! ‘J’“‘")"\" ‘5L‘.—A L.Q)L“-"| ca& asS D9 h.A.AT &_A_‘>|).«0 4.’3' .)|.))|J_;).) MJS).A O—A'
J)j Ol Leadde TLy) * yadinis ‘"| S ol [.Lu SO () gy ‘"#)3 J)j ;i,p} Ql.:..»_,)j * yadiais ‘"|
.3)_,T Cawd A Ay Q,J)) L5>..¢L.. J)j ol azils dolﬂ)‘jﬁﬁb%mo)y)p‘_;ﬁﬁéasq
Ml bl a5 Sy ool ilygn ialidl a4 55, Silitedle 5,050 Jof LK
pamia 515 (5 58 55l 1ol taue s (oa sl L blazel LB cudl g o, cpl o 5l &S
s e plas 5 gl ailiwlin 5,8 Aelite o pusts 40 |y 5l Ao on (gl &r 5 abls 5 38 4
Js e 4l i o (S 5 S sl U G (o0l o e w48 il s
e w5, Se | o i (s Sl g oS sl (e sl 20 e
((..,\.h.,\.;;;\.ijb)}d);&l‘))_,f@mﬂgﬁpﬁpjmm)w

crse oS (b i GialS sl (ol N g 5 (Siren uLw-“-' S 355 unan
Jae <S5 3,5 4 95 e (iaMo Niun s 55 5l 355 asliaslie .58 i 5| il
4 S oo pymae |, 51 4 s s el 4 JoS sme ALl S e et |, S (>
25 (S5 a5 rlselS as S L Mas 5 5.5 oa (solos e 53,5 5 s an

5 4y e 3T sladlo s 5 350 LSS L 355 (oD 3,50 5 9}—“—"—‘ JosS o
bloyl b ol (Jy cslas (o8 (gsmiiols gud ol 35 oo (Shidew L o) o0 & 8luce
T ermss o3b <" ol 53,1 33 5|16 50 g o3 5l (s blol g aal Gob 5l et
@3 pesn W o sauds slaaislie 5l 5l a5 ol liwss 3 i e

gaac ol ..,\..‘Z;Lb_c|_,|4.‘.r..LcL51..J|.\.- VAYE 5 io,00 caws 0 |, il 50l VA0
5 bl oolST sl s (sl ol gudales (ramil coumia YU r)l-‘— ke 228
O bl cusiae 5 ol psle (03T cugiae 5l 35 st (ol ezl (5, sl suze

1) Einstein ~ 2) Von Neumann 3) Morgenstern



‘WYY

Sle e o s iy 51 sl aisls co ol 4 s 5l ol | slawsli 5l 1 o0l 5,8 5, 1,
i oloslgsls 5 5l L LT 5,55 2 90 515l ol ] 05 50 o Gl 5l a5 5l
d)lfjl.w)) b, ul;» L ol e, S susce YL s 598 cwlil i s J),f w)f‘_q‘
S LT 51 (Se (V¥ o) lbaesara & lis Jouol ais b Loy (28 wans 5 sl oo
&,;)muwd),.p;#;wmou.;uu,wb;; AT oo Sl 4oyl oL,
S5 ligar 25 s 5 il ol 5,5 Lol L el IS5t gty 5
ool gas i boas gamee 1,5 51, ol 55 el 0950 Jits YaalS i oyl i o - le oo
g IMazwl 5,50 5,5 VATY 5 ngﬁ)lf :..LUSJ

wYsle b a . cubdS)s &gt ol,les 5o VAYA Ll VE Lgb 5laa s JosS oy
Olizean 5l claoul (oL &5 sl sy 3l s |, (2L, s, J.s,f)l.iﬂﬁ,i,éw!
€ Lilodaws, (slds e iz 4 GLladl, 51 Sl slass . ai wbles wua b, lS sl el

g anllae sl

[1] Dawson, John W., Logical dilemmas: The life and work of Kurt Godel. Welles-
ley MA: A. K. Peters (1997).

[2] Depauli-Schimanovich, Werner, and Casti, John L., 19nn. Godel, A life of
logic. Perseus.

[3] Franzén, Torkel, Godel’s Theorem: An Incomplete Guide to Its Use and Abuse,
Wellesley, MA: A. K. Peters (2005).

[4] Goldstein, Rebecca, 2005. Incompleteness: The Proof and Paradox of Kurt
Godel (Great Discoveries). W. W. Norton.

[5] Ivor Grattan-Guinness, The Search for Mathematical Roots 1870-1940, Prince-
ton Univ. Press (2000).

[6] Jaakko Hintikka, 2000. On Godel. Wadsworth, Douglas Hofstadter, 1980.
Godel, Escher, Bach. Vintage.

[7] Stephen Kleene, 1967. Mathematical Logic, Dover paperback reprint ca. 2001.
Ernst Nagel and Newman, James R., 1958. Godel’s Proof. New York Univ.
Press. Raymond Smullyan, 1992. Godel’s Incompleteness Theorems. Oxford

University Press.

1) Whitehead  2) Cohen



\Y¥ JosS aaliSusy

[8] Hao Wang, Reflections on Kurt Godel, MIT Press (1987).

[9] Wang, Hao. 1996. A Logical Journey: From Godel to Philosophy, MIT Press
(1996).

[10] Yourgrau, Palle, Godel Meets FEinstein: Time Travel in the Godel Universe.
Chicago, Open Court (1999).

[11] Yourgrau, Palle, A World Without Time: The Forgotten Legacy of Godel and
Einstein, Basic Books (2004).

}lmls b)Lg : ,.a.a:qu S 9 da )5

ghasemloo@gmail.com : S Sl cny



FARHANG va ANDISHE-ye RIYAZI

An Expository Journal of the

Iranian Mathematical Society
ISSN 1022-6443
Vol. 24, No. 2, Fall 2005

Editor-in-Chief

B. Z. Zangeneh, Sharif Univ. of Technology

zangeneh@sharif.edu
Editorial Board

M. Bagheri, Encyclopedia Islamica Foundation
sutb@sina.sharif.edu

B. Davvaz, Yazd Univ.

davvaz@yazduni.ac.ir

M. J. Mamaghani, Alameh Tabatabai Univ.

jmamaghani@atu.ac.ir

M. Mirzavaziri, Ferdowsi Univ.
mirzavaziri@math.um.ac.ir

M. S. Moslehian, Ferdowsi Univ.

moslehian@math.um.ac.ir

M. Pourmahdian, AmirKabir Univ. of Technology

mpourmahd@aut.ac.ir

M. R. Pournaki, Sharif Univ. of Technology
pournaki@ipm.ir

H. Saiflu, Tabriz Univ.

saiflu@tabrizu.ac.ir

B. Z. Zangeneh, Sharif Univ. of Technology

zangeneh@sharif.edu

P. O. Box 13145-418
Tehran - Iran

e-mail: iranmath@ims.ir
web: http://www.ims.ir



U TR ST TS SRR U OSSO U OO SUURR PR URPPPOO K
L sl ot 3T 85 & i i\ e
N o o8 3l M sl ¢l Juinn)
YV S f > Lo s iz G aban T (sloa i) 5 5 ol Ao Sl (5 pin (g5,
OO e Sl a5 6 yp o ST e
2 S 6ol b slaws 1 2L Sgama S
Y oy lah s T e (glin 3pmme
LK DU 5 5 bl S o) (slagdhain ;5 4eb S L BT o - (6 9S o) s

LT T I35 @l dads 54S

s 5 o e S






