o, aipil y K
AL L an (VFAD L) Y1 sl

\ . o e y
s 02 olwdl,

Ll Jsele

Aol o 5 a8 8 S, ol Tl ISl ol e allia ol

Sl olens 8 55 e3Mea Yooo (355 50 50,5 5ald siarusl 55 45 el Lo

ol ot 0,Lil sage 5 s MIS Sleguoge 4 lia cpl 55 T s 8 sl wlsl,

S il (S opMe 4 il oo it o8 bl slaasli

23 S i eizad w5 15 Gy )50 p—isu Sy 08 o sl

el s ke ol 5 5 wlusl, drwss oSl 3, 50
)|J5 Cadew gl.-iw.:.ﬂ).) GAQT S o "3“:"&5‘);*’ @)SJLELTJ o8 &.. rl.a.'i')' e 6.9_,
Cawrady (S S 090 9 aiodS Jle do s wleol, drwss 5l (s uguas a5l J,h;,,fd

Oloeawo ¥ ooylads Ll gl LSz ctase YL e s 4 9 el el Gsla)fﬁ s ol (A
Lo andl Ll s ssls S e A GW.K,I ol lSGlhs. oo bawgs o Ol YooX Jlw 0—YF
Yool Jlo V=10 wluiw ) oyleis ¢ YF il ud ol censl (s 5 45 i ol 5l ol des
] ol oslaiul o odame, Ol 4

o 53 51 130 L5 ool ol 5 G ok il ol ol o5, HS sl 51 Lol JSla (1
535S T o8ils 5 s 5 WISy reaS ol 15 1, 395 oalSsls w hummns T Ls 4, 1474
e wldlloe he 3 oo, osae (VETI=VAYY) o w5500 S 51 Guy ol a5 &
S 53 iz myn ol 5 ool T ol V440 Jlo by catS5l 5,508 4 odonn ¢yt
Vo 5 To laans 15 S s b gy i yed 0o SOl s L Lol .cuils suge w0 |,
AT 5 hslns e e awdd sbbatd, e S i lbana ;> ol ﬂ,JL’;T Aedas G 03,57 oy
Lsn > o s Lsl il o Siwo - sl O3y yme 2eab 5 (S S LTl e 5l iy e i
el 03,8 Wyl gasilsS e Ak 5 (sl 3 e 5 G 5 WLl 0l

Yooo ofy5 V=1 g, Yooo Ju wlul, Sl lansS (Y

£4



Qo (s O olol,

Ll oo Le 51 S plossas Gl ] 55 (ol o sein e coagl Jlo o s wlosly,
sl oLl LT oIS ilis 5 Wi by Sl 45 18y b 5 bl asisls (ol i iy
T 25053 Wlsign (oS o 4xidS 5l (6 ngmas ool b Ll tag ainlssns Guad L a i iy
bogs (pasmis Jlas a8 el ool o plonsl ilyion com &S (a8 caillna L s b
51 an 5l b pmd 4 el (Sannd e Slegiogn Bad 3,50 5 s gl aadl oS ol
2 et ol S aass ey s> ol o ‘i{,| usr r))Tg,-A-" Oles 4 (3w g loans
o &l S5 0 (e &b 3,50 50 Jla Ol 4 slonis CJ‘E" e sb 4 S el
colodis e T K, 55 5 TUssS e s 9Ll bl b oS slalns ol 5 ot
2,18 Al 5l 05T as oloe 0 i legdga 5 (s 5l inan . 2iS alyins (6
b ey ol sla s, s ol 5l LT slss 4 Lo o5 (S5 sl 4y colusly,
ol 53 65w Sl T 5,50 Va5 15,15 wllar s S a5l LT 51 (S o
2 5 Ll 5l ol 1 (an & s (i oo 4y i8S oo ple |, (ol (plans S
g als (shosls o L8 MalS ol S ¢ s ] 428 Jlo o als ol 51 s e
legdse Gl e b Slandl (S Ll | lesisn 5l (s m S (1S (0 (oo o> (et 4
S a atmine 5 Laa |, (ol wliy 5 aidS bbb, (slaoy o ST Gle 5l (5508 o aile

o o 8l o el (5ala8 pogin G o obly (S (5 S5 oS el o 03la | ain
olas S 4 b 0,lsd 5 35k iisie GLESL (Sam oS s (225550 Jlo o e
St eblyss Gads ol wlis o)l 4 posas 4 i o8 Sl Gnoss ;s onlale
wai 58 ol chsria Sl ol 5l sl a8l bl Vao0 by p,d VAR L5 (en
O > Dlesdge 5l ol @l )5 w8 sdiun (on i slaed, 4 bais Lol sl G wsle gl
sy Jas Rl i 05 50 (g 5 b £y w8355

S s 5l olesose 4 (3,5 850 05 el 45 ol ol oy ponge (i JY5 51 (S
sl wmaign o8 wlol, ey, sliws 45 s s Glal (s w98 o8 plasoly,
S Lo B3l 5 o tilas,e oS 08 g |y gl ooty JSn sl 03,5 s |, o LaSin 3
(S o7 5l am s ploul wlusly, o (oaily 5 e S SG Lo STeaily 55 05,5 oo
oy 4338 &y a5 b iy s o ompme Kinh 3 kS L Lt B> S
a0 S i SN Lo anle p3,0 &5 (Sl (st ki aae > bl &S agly 0o O
-9 A (S

Tl & a0 3

S Egogn s oS o T 3,50 55 5 0 sl lesdsa piam 5l ] daas 58S

1) Hilbert 2) Godel 3) Turing 4) Local to global



O Ll Sl

53 ol (G milinn pogin 4 (aidse o 51 LS Pabse (3,8 Ly plyign gl b 4
S anllas 5,50 S slasliia 5o | elul aiils canngs JS 5 p,0 SedlS lajuae
S50 5 e 4 s (8,0 4SS A6 e ol 5] S 5 saoge Sluaiine s imy i
b sl (IS (sla) s, 1gd oS g ST oIl a5 S5 slagliie L5)‘“L."J"‘" sla,ls,
G 53,8 Iy ol s (S05 5055 (sLaocsl (i on plil (i b 13 1S
48 38 iy 5 cabls (65535055 55 L addsl (sbapds (s sb 4 aS 55 (S Vo, SSls,
Seepdn Jlo ue s b bl vt o5 ©luoly, slaatse (e 5 (SG 55T
L0 - W RCPY IFERLN ARY Lf}h‘ xS C)’* bl o | oss By re Jolue
00 4 ke $55)0 55 &S 05 3 sgdin el o Slsy sl ['Msgs" 555 S55ss & (S
g Wl s o8 wludly,

Olsie 4 @S g, stien |y pysbiie Bep,m pU L, lioly, slaey o 51 (50 ams o3|
ool (555 0 abais 3 45 (el (_—")-' b jshaie) a S s s 1) Bl 5 JUT Jlie
ASTshe was T omslralaly anle (S5 oblandl, olivios godse 5 cails 3 wb3 s 8
55 s S g Guslaidlaly sln 5 050 olee o paie SO s Glste 4 (il oL 2L,
Ll Jsars @30 a0 L 0T 45 ol by 0,8 s 5 s o mo ,5b 0 | 0T ooty 45 55
yl8 boaay Lol s a0l o 5 5b 40 45 W50 Gl (2 sesd ol o Lo wlss ol
290l 5 ol Gy (258 G285 e 4 L, Lo T olom s Tolar, T T Gsmeen Ll oL,
ol el g il 4 158 00 4 b wsdge s Ol el ol bty wilss
ol i s S g | 093 olie S 5 o Gl s kel (lp ST s 0SS blis oS
Loy oloa ol 53 5 03,8 (oo slaie JSGaSe 51 molss oS s obanasiins (5 il poly>
el s ol sy S, il 5 (S Olsie 4 g (adge

Jeniligs Wslas 4 o ool T s e iz e ¥olas (sl ailicn >
Ol 255 Sy 9 dpug diilsns &S (S 1098 g0 (a5e o (L] e 4 ey
ole ol o lsan (5w ,alls o po a0t slacls (s (slacad iy Ao > . aS
oS bl ‘é'ﬁ)’ Lol S s mbimw polys el ssmy Ly sbdse s @) g0 4 LT
J.m;l.:ﬂL;L&.‘;|.!a.l:.&..;;,:.ﬂ.‘.T‘_g|).‘.45.>xL_g;,g@L;:MJS)QPAQQR@U,\;:JSG‘WQT
Dy wlate WS OlSa > L

s SsS el Gl 030 1,505 5 LoslS w5l S ¢ Joml ips Sin
A 5> 3,5 o 55 |y anD 90 dwsdid &S Lk a2 se D Yslae 5 Loul (S sl i
b el msbior o swlin o)y S laguliie nl 1 (185 48 ol (b
Lly (B 5 5 SasS wliia 3l (g oS S L LT (65500055 omizan 5 oy, (s mli

1) Poincare  2) Weierstrass 3) Abel 4) Riemann



oY s 08 Sledly

g Al vslie n Snge (So5slns G2l (s e IS 5 55, oliie
Sl it Gl 48 iy ms s 4y i oS5 > iz gl Jsos Lo s olael &y ks
aallbas 5, 90 PRV 900 90 4 |y ol slael :u}b oo .,\.>...§.; Jgae opl o wlusl,,
SoTL Lols ey o ol sae G5l ks S s woliel oo gan du ks (aiss ol
b 4 Jsl ool plas 48 Sael (5l o 5105 5 5 o Sy Jl Shiel 51 oalita fesaza
3 m2sn palin o bl 5 Syl slael o s ol 05,8 o JLE (cus 200 Glaren
ab s modl a el il sl slael Bt st oluods el s sl
aibls (659 g 5> ddey, &S W

sl sl o oy mdsn s b NalS CSaoS Sb 45 LT 5l S o Ll
L o 5l a5 05 o0 o s SarsS olaiia ;5 S a SIS | s ;U8 45 (Lol
o &S sl Gl S &l oS aallan |, S5 b liie > (SGoe s (5o,
JB Ly, 8 ol (SasS eliie G (85 AS (ko Gl gl Bk 4 a2 L AS e
sl o sl d s g0 S5 e S0l cilogs

ol il

S8 55 51800, el slasl Gtalidl |y 0T 48 ol sglite Gy 93 350
el S a5 (S laiaw, 5l o wlee il a b (ol L (S on s ki wlss
ol 53 5 281 Uil s 5 55 Lo o itodiar L 55 ol 55,5 o ik S Jaliis
aoisy> izl gl o piie o el L UL 5wt (258 s slaony bl 5l 0 s
2 b kel Cupmdse s opite Mg ol B ks T oy i SlS (slp i
RO (s O s s, sl 5l é;r.a ool .sjjl' Cws 4 wluol,

aallbos 4 ataide i 48 55 GLls ol ST Jamnil s dwais a3 5 ol b 4
T canl 15Y 5 oS oo anlllas |, oas St (gum i astin Lo o5 el (g gy by, 5 laess
L oS wss (Sl boayy , slags a8 s oS il lagy 3 (adly 5 e Joous G olose 4 |,
L LT LS o bt elal i YU slal s el i Ui il on gl &
& T Aallan 5 osods Sl oat iy oad a0 ls (Jy 038 o0 28 (2L, eliitl olsae
oLl ol sy izt sl i 8 4 Gl wily 5o 5ol sl dile ux el olgie
3L sl sl wls dalllas yle 4 glasad wb iz Galllas 5 wlss shins Giulsl w0355 (8
st A8 |, iy (i 5 Jifann (sl pite sl el syl 45 o 550 i

303 o btie i slal jo Gialsl (s bl S 5w 630 laate bojlsan (s

1) Increase in dimensions



ov Lol Jsele

Lol slalas 4 s slaliai 5y aliels sl 4 (aliae slal 5l (ot 2 a5 s
o a el sledes s [.A,JLT ol ul o adl 58 e st L_,’AL;.:..L} b e slias
ls Sl il axils o Ll biSals (ny il 51 (ol 4 ol o o ppiie iz il
Clas [ LT (6555 5 At jaze (pliaals shins Jolis Yool a5 aiily oo il (sliad (s,
adl aS slsl las! (u’_b}..c (’:"3") Py C_Jy [SYCPY) 64.&....‘ ol [....‘L;LSA ‘uL,,...q_.

sl o (Sl 095 Eadge cnl 53,5 T sl s 80 (s 298 il Esose

Tl 4 obuls

ol S plon sl g_s'")‘-"-“’ ol pow fodse lmlal psghe 4 (olaul> foghe 1000
oles il 5 sl ey 8 e Loguains 5 Sl ko Sus o pmindon 5| (SG o0
ol 1 8355 8 o e, (olab e andl S e osla gl (Sulal s
ol s A58 (55 o5tanln IS LT (o tasi e Liions y il m il iy Loy
el B 5118 4y yuimat bl S cslbo] (5, S g 55 amos Ll oy slaylS
by b, o & ks U5 53 4 (6 sl 51808 () T sl )
S s 3ls (o e 3 4l & g sle (55, TS LI andl 58 o)Ll Gl en s (31 sl
2 pb T 5l ol e oS aail o S8 s,y baoy S 4 s (g, 18

IS 1, e 4 ollab o 55,5 slaal 8 wlite slagby, ol plas wd atiS azslin
plos (o s Gugua 3 Lo (sl dizp Lo e 8 G rdble 39 g, MBS o
ol s, 8 andl gy (S slalie 355 Lgs 4 oS a 0m3) 55 01850 eis S (slaJlia
S 5 el o 5 B sle 53, IS ik Ly cslo asta st LS sl 51 ot
S 2l e bl 5,8 5 JUe (ke ST alsS SolSa il L
o Shae um &b 53 Y larss 198 Jaoss baay 45 T Sl asms ooy, 5l ol ole
OT 4 Ay (a8 48 595 cn sl 4 i (8 el wolie (it 51 (G s booy S 4 bas
polossn

g )

SedlS loly; slagisn Sl (s b psgie 4 (B psgae 5l e sdn o
W S s y aiten os Loy caitns s YlS o 810wl das Lalul |

1) calculus of variation 2) commutative to non-commutative 3) exterior algebras

4) Cayley 5) Galois 6) Heisenberg 7) Von Neumann 8) Linear to Non-liner



of s 3 Sl

liae 4 5 Wl JSie oo 4 (as e omily (slbosiny s oa (o) s 5> aliie
odid 135 oo Gor dwiin L sy, ol -l o, S LT s, s O 5 Lgis (g2l
1538 Ll Jy il s Sab abiane bylas ki 5 Lias i cdomins skt ¢ gundeli]
5 el s et Lol S 35n (gl Skt 3y (daliled aokin ¢ Jon 5 S
s e ey (6w SO L bt e slasauay sax aadlan b Jruslans o Voles
ooy (S (gn odbanr 2550 93 Ol bzl 5o (e 05 g0 0 SudS (5la)lis, > S sl o
1S 2l o Sl o> Yol G 51 coplize SlS o S 55 48 T s Gk 4 Vo sadbis
LS, byl . aws 518 (s 05 5> (sagas 9 4xss JlB G5y Slesdige by 5o
o b asl slolie SL8L S, ol S Mo o i oo ghime |, 4l glojlo (bt
T ilege 5 93 p g s g ey S slate o)L, o T Gaom amo e
Ayl oS bl it 6 BI85 olsien b pealie ol il ge ot (slaotsts Ll

58 b, s S rl-?'-ﬂ g sl 3, B O
e wlizie b 5¥oles (Guablisey Sl sl c¥olan) JsuSl ¥sleo S o al
30 bosle w3l (slay oy sl as it T ulia - SGL g pme wWolas ¢ Jlie o 5 s
s ibe &y 50 Juol 55 aS Lo wil Jos e udie = SOL @ Wslae caims oo 1,5 antllas
ol st Jale il oulal aile o 48 LT 51yttt JsuSle o ¥ola
o> O350 (b g o bt e Il (Bl aS sl 5 25i e all Yolas
e 9l e ol s WS (o0 Wi L (ol 5 5 o (bt o (allab osd e

ol

Sladly, 5o Jolis 5,50 0 lss oo Jlo dds Gy ale Fou50 dizr 3,50 50 Lgis Ll U
a3, 30 53 il 45 ams oo NSl s ol oS Conmas ol 0350 Lo L oy 4
3545 ol oy otin oo Bl sl ol Gl bls | LS 5 oS s (il
L’“f’if— w5 O S5 a0 (o 5 ol 4 dwain s wlusly, (ol 5 adsl S,
580 (Js 03,5 (3L bl 5o (bl (s s 5 dntin 4251005 Clasain
RO 03 g5 oslw l..b Lu ul.mb_ub)
3l (o2l s S JUe Gl (cuodelil Rusin 1S g 5 fansn Azl b daay o3l
1S 50 355 03,85 gyl sl gn (355 A 05 ol 45 |, (6 i )55 & 5Ly b

1) Solitons ~ 2) Chaos 3) Yang-Mills 4) Geometry Versus algebra

Lrl,.’ dLb)lS “ "y J.;lwl.)),.:- ‘A&w);).b wl.wl wr.ﬁa)u u'uuljal .,Ul.)ﬁ_c ‘;cl)f o.,ua'l}} AS),LLA.:» ()
(porsie) 25 oLl Bl e (il 5 Ol sl



00 Ll Sl

Slarb o 4 i JIS6] ol sl (0 2)lS5 1S al b a Cipmms (ki
Loangs S 59 awdin ade 5,5 (slabas 8o wlie 4 b Sl G ol andl Lose (s
it ylite e 55 & late Ve i 5oyl T S0 s o ol oLl
5 oSma Y5 o Lesl ol (sl 5 330 ol S Lol S2iY 5y ot S lakai (5
s gS (Ao 0315 oo (59 by a5 Juuwslans Clues ) dwdid (a0 (s 3,05 529 Jhuas
9 bl 8 5 o Sou8 b oarmy Slime 40 gy -, a e 4 b (olsh o sl
coloads axslu m,i:- elasl aolos g elS)Ja S e L\.u Sgas dwdid slos o Lgs o
| Jpmilins Sl (5555 48 (Sl S 0 S5 i SISl 035,55 Sd 0ler > e
Dels) s 48 (SG wmlin 4 g a2 45 051,50 (S 4 | 0T cnlss oa l> o dmnng
50 ol 5o s by s S 4 | wiin Gl Juds col 4l aoles 5o sl L3
Sosb b olbiol, plas el 2507 80 b 5l ainY b oa S il dpamia 5 ine &
Gt 331 vt il Lisis ol 08 Jobs (o5 5 e ontle S 4y T 5 s JSCa
1S Sy o 5 s g 48 hailan iz IS 4 |, (ialine (slacs lSslas SIS LT cagr
ol e ol Ul e Lo o5l 5 it 5 g s St Sk 5l (g, Y he O
g ol il o e sloae Jo 305 s sl i ais g Coo RS
ool 5o pasli b g 90 @odad 5 oSSl ¢ Gl Sl do R R o4 =l
g sy 3sm olo e LT wily s (S oo LT 3,50 0 e Tl
5 bl pwdin {90 A °)l5*-’|3w§¢ (o5 ¥ g kit 5 50 a0l o, S0lsy)
S olye 4y iy ol 3 o0 LS 4 5 s L plaie 4 | (55 slas a5
B g0 4 |, 0T 5 A epise Juol |, wlusl, culss oa (55 03 ke TS 500
iz aizbls Gl sslate slacis & S o (0,80l 5 ki) 53 0T Lles (b,m0 (S
ol Glate (6,58 st 4 S5 ol G oS S ol (gl onl 4 dduen
S Gl ol 5l o air ol sl igy 055 0SS Slids ol 025 02leT (e
Ab 5o a5 bl pols; 5,50 53 025 Cumo o sl o, ol o il o s ol Gly
S ool Tams 53,7 on g 2l o 1 LT 51 CSralatS ol St e it ol
s> oS, S e sdiainh Bb 5 51 pS a5 cuslior (6,50 ol 4x (ol
5l s 5 o iy e i oyl s 51 48T (ST s (SG 0038 S 5 ol
S 5 (Sl bl a5 o bl g s - o)l o S ly 4 48 T T (6 S0
ssbion e o onl 3 45 (680 e i3S can e & Ceits 5 il gunain Lol T

1) Leibniz ~ 2) Formalist 3) Bourbaki

e)ﬁl olael ;}B): e 1By ma Gldwsl, sslgls s Lesgl a5 We T @)’)}iﬁlmﬁy" (f



o1 (s O olol,

2838 on ormw (S sy oo s a0 a3l ey, anle gLl ool 51 Koo i dir o
348 JeaSG by, sl esdse ol Ban b L cpdin 5150, 50 by (army phaw
Loass ol lael b bsabass ol 51 S, n o, 5T sy (olacadioe oa (Jsd L6551l b
15 0 s 5 0,550 b (Js 2l
48 s (S @S 5l e 5 Awdid (o glas 3,50 50 1, 255 RS JUSRW S EY
i ok sy 0T 3 S ol 40 con (8 el Lt 3,505 e il A
sl | oledbl labsde L6 luis ol oo 45l 5 Sn S5 (o 5 40l S0 ¢t o0
395 U (Kol bl oS ol oo il 5,5 e S oo ilisl ol S el il g oS
53 ¢ploasid aiS a8 ol 5 Slasl (e > a5 Sl 5145 (o, 5b 4 alin s o) e
3959 wolaie ;S 0 VY ojbp)onoﬁf@)sgbp:\mﬁww)s 1o LAo sous
LT 51 oolaas eal ok 313 amains (lins Jorle cnmne slacannss (sl 1S a5 505
3o ble S0, Lo (oolans 5 il n il bshas ) by sa (sl 5 136 bghs 4 by e
S lex e 5 Soo il oo bLsyl o sl 5 slas s Sas b ooluas LLG-') a5l
b Syo 5 ol e ol s ge e |y Lo (2,5 JlSS cand o e ¢ o0
Sl slasli aily oo awiin & cusl bl e 4 aiil oo 558 slap s 5 Jolisy alax 5
ks (i 4 o Sl b ALy i SalS 5Ll L L 15 48 s g i |, il
1, U 0I5 i 45 L iy ki S bl Gt 4 S e 536 Ll o
S g g L 55y i <t o3l sl Lo s 3Ll 45 (S0 555 51 3300
o LT, 5b 43, 50 0l i o5 25 JSad 4 L szisl 4 ], (ool b S
agd o |y dboe goiols ol 5o 5 aeS oo b i 5 (SYsb G SO L o5d e

Lials o, — Sl suslisls 5,1y YA0F Jlu s (s 2548 ol & PN Mo, T @J}MJY)%
ENEEPN WPCPUIE P SN AT @:‘xyﬁ-ﬁ T ol ol By ma ol Jas o 5 i S o
Sh5 el sl plusls coly @l VY Wl sl (olor caslss 45 5g goamials ol plan s 5 Ly,
ar Jo g |y sl (s bl |y il e dami plalllan s g By, SoalsS (555, S
S gn w5l 5 41 55 W] o AgsT 55,5 s duili 5145 ola T 5l dtny 8 o sl AT
SIVATY Jlo s wT el ks VY Dlean callias ol 45 08 in Wi T 4 (55 ¢ o sty s 5]y
Sl 4 L 3s3 (6555 a8 503 VAN Lo s 5 03,8 ¢lis By, 58 5atsS (s mny s 395 (5,555 Wb,
Jlo s 5 a8 a4 S s g3 olSisls ool — SolSe suSials 5o VAN Jlo 5l gy b,
P 4 dny, oo (o3BT (sartsl Lol s (5 ol Sl 3 sl J5U (6, by 42,5 4 14710
Sheals (8 ol8ails 6T U el radps ol 5 gundy n Glsie 4 plasad 5 bl oo Bkt st
SIS s rmeen sl sdin, Sl 4 (g GLOLS 5 b i el S8 Y00 sy 55l 4 b s

b g (oo Mgl - 3, S5ads) KAM By jan ks o1l



oy Ll Sl

Gy S0 Ly L35 o0 000> Gupaged 0l,2e uus “Tsee 7y sS o godils abasd ol o
srialy abaod ol o aags oo | clbae ol colgs o 5 A o ol i 5 (SYsb
Lo Gongd 5 0o (i potrie 53 (sl 4y ool (pags Bolie G “Tsee 7 S oo
ol ol a3 Nl (63,50 iy onelSl 51555 Sl g LS 40 ], S S
STl S LS 3l | el ool sl e oadS s Lol 800 s | Lol ol ST
S g JalS 1, 6T bl 5 a8 il | oledbl 51 adse wnn

i e 3p3m 5 L 3yl Sl 4l ) A8 g (g, 2 s 0l Yool e Ss 3,b s
0 o Jlesl 1 sladlos ladas coms 15 aadllae 5,50 |, e ) cans o (bl axil Ls“’)i"
BE ..,\,5)|.>)l5_,).‘»ol..jL)L,?|4fu45w|6;~w4{«@)>&)) Q)L?“;.’"\'A‘ﬁ‘i’gs")"?'uﬁ
5 ity lyicon oo el L Bl dodin 48 o 53 5,05 5my (510 (ot Ll (i
bsse o Ll 080 wilsson Sl o 4 (5 A oms s S 45 5,5 (2,8 0lsion (oS oSS
S sy 3,08 on 00 sladlos sb 4 oS ol L 5w (Jlasl L Lo oS L ol ol L
Slstadlos ¢ sluslonn w3y, 50 5 0, 1 p o s g5 psbate oS (oo Cumd e
B e rl?'4| LG ol ion s 5 C‘bb)ﬁl’ @ e LGl &S Wil o (20 2 Jobe
i oa le iy WS a2l S 5 a5l llles @50 4 |, e Dbl T

slos JaSo sloai> Ero50 93 ol 1, e Las b awiin 5 (Lo > alos L >
i ey Mg gn Bl Lol 55 wylate o abads 53 (@il (sl 5 g, o0 sleis 40 Lo
ol Coenl Hlo e 5 dwiin s Pt )90 50 wi S oblb b, Oy S 5 oy

35 e sbad 4 oksp Ss Bb 5 easil b G i 5 o al o 4SS ol anl
(i on 45 (K ok s o4 Sl SO L L psdge ol ol g s s
loriols acisls Cuwgs (e 5 &S ol ol Jio Tobawain SO L ail gl S dinlss o
53 bl (Jy s as bl 15200 oS0 5 oatr g |, Lias ¢ ol Ll o0 Ll L ity
ceisls aLbl> ) (bl 93 58 asls s JS 0 Ll e last ol

53 51 S 2,05 5y Sl 25 5 ol oy (rbinn s (6o s St >
HOW PV R V.X
tolbe ol cranlas - 4 ks ()
ce ol s Plwl - ulss (Y
olez 5o 48 4T L oS g aitly oo i ol bl s mmmny (lins 4 ool (e s 4,
ol bls | (g Slaslons st cap,20 805 Db 51 asis bl | s aisl e slisl il
ke oo
xidsars |, T 5 08 ca oSl | olaceaS L sms on ool 0l Lo U8 L
b i slacin 51 ity s 18 ol o al i 4 ool slaony] (JJg a8 o



OA s 08 Sledly

" Canogls Buoguagy o & 900l 405 Gl s (ol b s 50 4 | Jlis ol s e
Caunilsioon 35> o, i3 JUS o 0555 il 55 Cungls wols o a5 shaslen .l ol awain
ohadly, (ol dusuwy 5l el ile o Lo o) e Slogh o o S
oo o s oo Sloz |y Moo o sl coiidn oo 55 4 ) (658 (raible 0l (o0 158 (o0 Ol
ki Sl (B e dy |y Sy, 4S ol Gl @ls oo 55514 o i s (Bl &S
22 Sden e (o osladlgss bl ol S 55 &S sl @) 500 2l 0 5 S s B0
sl 42l 1 53 8 15 Gy Lo 4wzl .0l aill, plas wilin rile (ol el Sl
| T 4 o 3 by s b 35 35 45 S llss 5 iy JoS 1, olland (sl oo Yl
O3S S ily 5> s wlilowe 4 £ b &S Ly sl bt 5 glasy, Jlo o 4 ool g
oS S el s S S 353053 53 i Jeol 5o S o S (i S5 (S o0 g |

il o)lgan o Ban wily 5 (s 02,5 2,55 asladiie (Ll Ll 5o e
&l o et S 1 Olga canos sl e by cslol cuile ;o | ooy T ol a5 sl  olaJge s
boloa 5 bs,S Joas dsad Soar L o 5 obnl | pogan Gl (g (0Lhe) et
53 &S Glalas L_<;Lmrl§ WSS S8 Gl cans fﬁy)i'f" Lol ol o alesses ol sl
Cawd 5l 1 365 STyl 698 Lads . blice awain s Em> 4 Lonlazals s o Jole rl.?._ﬂ
STl 51 S b 4 a8 osl g il a5l (Sean alli ol 5 ms o
<l gl gy 51 on s sbate s dinils T & Tay ol Scmn 18 i 5,00 355
piine 5l S 5 Ko 4 00

awkid 5 el 5 a8 cul o oleoyal sbul crse G 5 dwdin Jowy us> Ol
S s el 5 0olos (i dusidin 5 e G (e s o, Lbl &S shaslan 5 sl a5
51 Ysane GUls e Jlin olie a7 23S Y1 crrad | Goliaoms 45 (5 e <l m a5 Sl
i Syl 548 4 G I..JJM..)J.J— S LT g rL.pr (iiS oo oolazwl LthLp
Tl e

Y "l o

5d by e Dldly, (Slsias 40 45 ol 51 ey &S p5dy (£505e 3l oalss a0yl Sl
oS Grog |, IS oy, ol ol walss oo o5 gn by e (S5 slais s 5 oslel 4
Lolo s m;)lf 4 wa) rl.u)b £y L ny

s (S oS 9 S35l 5 05 n pll e i sae b bais s s, 0Ly 0 (A

2) Techniques in common



04 Ll Jssle

S ssan &y s

abas ol 03,80 s s (5 sdes sl slasla glsie 4 ) (65 0pan & ks 45 el g e
392y Sl L lo b So55de s slias SO oS (o 28 b, oyl b
caws o 1y T ads S b Lbcb,.w slaws Jolis slosls e ol 5l aS el r)'Y, 3,0
ol @l o aS aly sz slas 4 b 1o, 50w wols e LS ol sl ca T
‘u_.w.x;..m .bla_] a bi‘fgf‘ CJ)W GEJ).\.G w))b A\S w' 6b.> 6Lb|b)3l4 w}Lw)lS
b o &S ol @50l 5o 08 G s pan | LT ol oS S ga a1 (ol 50
Cnod 4y g 4S Sl (cage (52 Ll (slsen sl (oo s 40 | Lias (65 slpan 05 S
o 5 i ks A ke 08 ol Aes s (S3de s slalias o, 5a 5o leMbl (s, 5T
Gtss Sos pai s b oa alb a6 s a3 (S alsan b gl 6 b
>J_.)l54_.LbL_g|4.l.a;>.,\.o s L_g|J_.|)4_.).L. u_.| L_g)AScA.MJ s_a)...l...h O9eds ‘5)).'3.“_»
b b lagslalansin 5 58 o S0aSe 5 plsicen (bt plss olsie 4 | bagslaben o
sbaio, L bagldans s 61:_> OluS 5 a8 5 ol @ dd Gaae sl el caws 4,30
2 b JTonl i sadge a8l Sl gy 5 A8 ke LTl plsie o | S tiee
o s Badge ol o bl (6 Al e (S a4 Wil oa (olbdse ai Ao e
S -’))T s 4 1y baly, ol sl sldadas 65 i ol 4 58 s b boly, ol e Bl
38 oo o &S 35r 1Sy g, s 3kl 5 Wi sul Yol sla Sis e
Q.rel-.r“c-;b)-’ .M;J@#W,@bu6|wkw&_‘ Rl sy S
lﬂsl:_&ﬂbr.,,mu.‘s)y)s @Ls)lbh_bl..b«fs)ﬂ c;\.w:a\.gbgb_;hgb)j 6'”“"‘“[‘“““"

s bgldaras ole 4

o LT ol oo ol aibinn (Suiabos Sl aTole il o s S oo
V4do Jl.w ‘_ng))_,LI.wé u_t).ug_f)f)| L.&S" (S :\.w.,\.‘\.b)é .,\..34»‘5‘ n.,\.:,-l.‘; u,i"))“)‘“h)“""
S s, S Jaugs a5 Lo dwain 4 T aelil 5 OIS (o5 s)sansS o ks 5l 5e o le
S5t ol 51 S5 T 55 s 8 oloul 8 Sy 55 T TS T s spusl
WLl 53155 5L 45 5T 51 s gpeimns 5 rpsben (6 slannl s TSl — ol
.,\b'b S99 .L‘a'o,\.&
$Woy S 4 olysion -1 5w sasli s 55 (g s, (55 505en & ks Lalbs
.JJS °)L“'."’| LM[.JGA gk)ﬁ.ﬂﬁb..\»' J.,LE.A)b gbﬁb..w' :MA.A o)b.«_b aS 6)}J)M

1) Hilbert’s syzygies 2) Leray 3) Cartan 4) Serre 5) Grothendieck

6) Reimann-Poincare



1o (s O olol,

Olysien LT 51 oIS om sl a0 s o | (J slas L (online (sl 8 Jlie st o
el &85 55 (65 slsen 2k (6las, S e 28 I | bl (65 slsan (slaoy S
5455 L blal s 5l (G oloie 4 55 5000m 2 s oy sl VIS (sl S
e 08 Sledly, sbanaiin 5l (S olsie 4 (o5 45 sl (S8 las 6w S Julos

VI

(S Ak

b ans JS 50 b bl (s 55 a8 i wds 65w b boas l aa
ol 28 s ool slacnans plas 3 5 sl (anwy (51838 S 4 b (ol Lo (55050
sdalie 55 8 sadlo s Glysiee b T (sboain, diz n 03,5, 5gb v 038 Jawsll > 4 s
ROWALS WLA_. LJ.L L. u—<""l§"" LL,.‘;) J..ab.)_, W) a.\.yl.‘- ((é)) :\-',L- 44.3)&‘. Q.J .o)S
e O Opde S (g 2,00 axadS o8 0 ey, alie (sbaey S Ligles & ks S 55h o
a ks 5l axs S0 o Glate 4 oles oo b (S b ol sy 4 s acote (S 4 ks
28 als (LT L (ot slals, b pisle cugr wiiln (2llab 0T L3 o oS e 5le
Un e le & las 55 (LT (slals, ol (San olise i 5 dns pygie ¢ sl S 3l asle (s 0lis
S 2l sl i L 03,8 dnapllas (sl ol (g, ls 3 Sy Ak (Jy il e
b e 53 5185 ol 0T a5 ool ol el 5 oy (o o | T Ly 5, o
S o | T ST il bule o b caisiv cas buls o8 b &S il axils S50 slal
335 bula olsion 58,5 slas 5o | bl 45 Lo o 18 dalate (slacumipe 3 5 wplate
ol il S ledbl pan 3,57 cawos 4 byl &5 i lgael Gl o e ks
ol ,le (5 sT5mm B 5 () A o il (S Ak R by S ol 4
DS sl s oledbl sy s e duwj L,l5 x93 &S ol
L Sl blsyl o S i LoL oadsl sl L ol Gl (s Soin 55 Sy S
:‘-w” S5 00 s, L bls)l s e 9 Ao o, Lisl ol “ O)—‘5||-"’ S s :"J'L‘

LY. .
..)L) Axw g5 G_ulN)

-pﬂ’;.')ls ] ug*-u)jy)-' :‘-‘»:"))-’ L LGJTJ p-“’)f)' L oyl ol C)M)ﬁ“’) o 63)53:‘33)’

gl b i Lol 05y Jas e ol Sl S 4 Sy S 45 (S o i oline &
el bsldansin sl 4 T & ylis ol b il e (55 s)pan A 5o 0,85y, 5 Glas,
0 G ggl.b‘,il.ﬁc o>l ;JB_'.)g Lo a8 Cpimeans caids oo 1,8 o5latl 5, 50 | diiog
o osill 63,05 U ohn fpngn il s oS> b 51 i o i (sl o 6T

1) Galois  2) Riemann-Roch



N Lol JSole

Sl W 5 Pl a5Lis ol 55 5 il ananss oL 5 T olisS ¢ silin Jags slael &y as
s 00 LelS e 51 (3l olitactils slaylS Bl s oasls S IUT L5 ot e s
o S ilad S (o, s iy m Atgy @l b Qloula b la e =07 )y (S A
o 0T (el IS (oilye s iz L dimson JuSis ol 20 Jas & s (Sl
ilg e ool 51 SVl b (sl (o MalS Jame S0 s LT 5 590 n s

4 S Qlﬁ,blﬂ))'| @)LLA GL""\"'L"*’ L‘,T)g aS Cawl 6,5%? 2)'? ((é)) :\Ul:_. S5 o
379 ob (G (as Sl el a0 din e Aol ce hoole (S a4 sl S 55
Sy (135l ol bl oo T slaasi 505 L blsyl s padse 595 pols 45 )l
bl g ctlizee slacdlo e slacnlis 5 STasl blis b bls,l s olse 5801 e s

28 el ol faoais 305 1 gl ool 51 (b TS T

L) plam, ks i) o 055 WS 5o s 3Dl (e o 48 sl ol LIl
A lyscon 4358y wimo(gn 0lis 45 0,8 plasl | (ol (slagig s (s Soiwd 5 et
SWs oS I s 58 s (ewssi boas) LU slacusS gl b s SO 4 | (S
S 58 sy ol oAbl on (5 dsen & ks v opl sl b B S o
bl (6t gl kS (el (S 4 ks

< sleey S

05,5 ¢t ] ol e a5 g by 6T SlS lsms 4 (6,500 48l rans pygi
s3lns plasasl 4y SeiShomn s (S5 cdalaie slaoy S 51 s lue Lol a5 S (slaoy S . J
o ool @)b)> e ol GBS (Ao g o axs Ll 25 oA 4 ST ol slasy 8
oo 45 390 (w035 55 53 (553 OMadl, T mstsw dils ge &S shslen L ailes S (3L
Lk Aty (sloy S B Wi Mo L6 ey b oLKus 5 20 LuSs L

5 il ot Laaadin sl 53,5 dmia sl (ol S ol S (5L Yool
0550 s (Jy do ke o om0 (850 Ease ol iz b L, ol 4 pwasl e
w0 J oy S a ke JulS ShaSo b it 0,8 s 393 (ol JalSs 4 cnslys pis
b (5 (giline Y Aalllae (sl oy S olsie

Sab (sliad (K, 1y Awki (5 a5 Tl | dunis 53 oS (o] s i S ol
ki Jud> (et 4 sl rdp Sl S i 9ok el S s Lias (T 3 485 5 ca, guas

1) Milnor ~ 2) Quillen  3) Alain connes  4) Sophus Lie 5) Felix Klein



1y (s O olol,

(ol (oS o 09 51 ol Doin 350 o s o bolite (6 kel (5laoy S Loy
28 el 90 Gy a5 Jole 6500 (03 b s lslde Ruie si e Jols
ta,lS Ll b by Ll g co Bline Jioss Gosaaine (S oy 8 S L e i, Lot
S5l bl ol Uil 48 szl o Sam e slalias fdlls as ien, a5 oo,
o ooy S iz m 3l gy L (sl (S 0, et 5 S (om et S0 Al 4 abais
5 5 disdiga b Sa S ol ol o T oS Ly caiS o 5L | (bl (i plizan
o ooy S 8 ks wlen (sl s ol 130 352y (il Slatine o) lsan wles (slias
L calise blis ol 5Y 48 LT 51 Sy opbin b S8 colgs o olaiie ,s S0 L
Ol im0 5 93,5 o0 50 bl Gl ais ol et b wylate sagS s
oS (I s smsls ols ool Aoy 4,550 &k iy e LS 4 (lite (S (sl S
Ao s el 305 o a0 (ke Jemies Do B4 s ol 5 il dness
A8 o 5k (S i I slooy S

c‘z‘")-’ Jrolans dwsin 5 LSL‘“J; e 4,55 SIS o s O3 Jsb s
Lo (8 ma g prni et 5 Sy5r S Lousss oS aalllas ol g Sl 51 (G o ie S
Cnnd Ao 45 ol (S5 805055 (slala, 5U auasiin (slaosyy Mool 4 5,50 55 (Sl
S (o Juate R L g58800 55 5 Jumobas awiin ¢ J sy S iar wludly, (sl

i on 0daals (olula b Sisa, b 5JUT (65l T &0 a3 e sloaslis 51 (S
S b Jeol s a8 GL“Jbixﬁ') s e OT)> a5 bl oo 4, 58 :\Uj’-u' oo 4L ol
3,8 oa bl b (55,55 00D 55, dsomagns (S oy S

3 bl B s 30l (5 ey (o 095 lans S (I slaes Sl sl 4 S
Ol 28 om sy A ol B SIUT 5 I (slmoy S iolas & s oS 55 n Juols (i b
s Lile - an see plas 3l s ol
L Sl bls,l a8 758 2abip S 45 ol T o5 co by yo slael & s 4y 48 40T Ll
(Fos S a8 a i pagie I (slaog S 8k (900 5 eyl S Ll e B ks
Sy olael e ks 5o bS5l Le 355 e blite coguasus a8 Wby 5 slael 3 s
s s (s foose ol 4 WL e xSl ol ol s (5 (93 Ao
25 Lol Okly 5l Tl fuas ST sl 5 (Jodke s, goo

‘x|ﬁ‘mﬁobﬁ£@)lﬁsglcyum)>Lg,;glduoj)fépﬂ)ww|§u
(ol 5 L g it alite (slaoy S 4y oaline slaglise (5, (J (slaoy S (slaaslice Lol

1) Eli Cartan  2) Harish-Chandra  3) Langlands program  4) Fermat’s last theorem
5) Andrew Wiles



Y Ll Jssle

Slagion 5l (plar slagis, )00 ey AR (oo 3535 4 g,y ol 4 oalie (sl S5
22 L0 ) 4 rdge b aline Slaglice L Mdl’)‘-’ > o sleey S A ks
s 1y Staos) o 1185 o)l Jle lsie 4 tud (e Bo S 51 (s s
s &8 oo, 5l 5ol 5 a8 n anllan | onlie (slaoy S iolas & ks LT s 5 )l

U PP E R P (O NV A N [

o3l (slooy S (anain & ks e (5l 4 ranny oo (lite (slaog 85550 4 ) 0 (ks
By ASrAJS L_g|4...‘>L¢:,-quLw.\..c-45[..5s’_9|)..c| AL 5,50 ol yo S oo elus | alice
Lo 2,90 ol 5 Lo b 5 590 o, Lgl 4 Lo yas oaline S50 oy S uf-‘*-"*-‘*l’ oy of
ol 48 s 0T 48 590 ol Giide . dily (ot Sz 48 (@IS ad S oS Juls (gl e S
3,90 iz Lo g 59 o axslid Lo (51 ool (slooy 8 Wdael o 55 oo pasin (suiaib
rL&.'i' L Gl (iS G eds (LD g0 Sduai b o Uipjﬁ‘; abis SOl il sga g Licisl
0350l i e (35 g ity AS | anuss a5l sl 4 IS lias &S 8y aw,
D99 UT)| Ao g A LS.@')L!)La.Mu .,\J.))S‘SA)K 0} 9> Qﬂ')-’ ASU.- uL..mg.),S' 4""""[’-’“&5"‘
Loy AslSao ol pis ; gumn (10 S

C)LE.»&'A;WJ@))Jo)jwfj)}rdd\sfhu\m)su\mweb)b M'Méhw“a.»'
ol Aot (3, T i e ol S Bla 4T oS oa JSS 5 rnile (0,0l (sl S
B | 45 ol 4505y Al o 6l S taile 48 AT o a5 40 3l s
5t S b o 5 saan (e wls bioliol, 4 S5 o U sl bt 12
S gailan Abbn, sSie ottib lo Speame 51 (o ool 3l oaBS s Sl
2588 1y 6805 53 sl (Jy e 3 stivaids 3.5 o,

Jsb 53 s 3l Aol gn Slasly, 55 S il 45 6 55 padn 42 et o3kl Jlo
olsie 4 cololy, 51 (S sbapion sl o3g wluol, b blsl s o)lsan Ko a3
S 515 3my Jlaio] ol 5l dms S e o 3 oS et lons e
L‘.u.'a;._AQL:,‘plﬂ)[..B_dm‘\SL%gmlfooxscﬁpbdxgaybyw%@%d)hbb;
(bl ks (g b 4 s o AT &o? (J9 Sl drugs S 5l Sl rL“-" Sl g
1S ssm 4Ms ,5b 4 | awdin y Gogai 5 wlol, S o (S oo J

1) George Lusztig  2) Sporadic groups



1f s 3 Sl

osdels SolSia o 5 al 45 i s, 500 b | SeadlS SeslSen o silale 00355 008 0
Loy |, 0T o5l Lo a8 aousT it el SLaodlS SolSa 5,8 6,20 290 o0 0ials
55 sl s anlllan s UaJls Canilgioge awttn 51 4l ol 1358 ol easls o (' S
Sl SO g b 5 S s i ol .M@ﬁﬁs”\m;,.u)so‘l'g;.x?:uﬂh‘cjb
fodin 1l oo 43U aw Jolis e S 4 e &S Line ST 3 Awdid 34d oo O gunme Auwdid
Slar il -0 sl S 5 b bt Butin ploil s s Sl Laliins Suniin e
Ol S 5o il e dwain i o icdle lga (pam 5l s 5 G sdide SiiSlian Luodin
SlSa b lores 5 isibaaln SolSa b Bl > il (sl 4y 4 b a1 s
2l S b (Sl blsl anls

55500 mmaboliin S bl o N slan 5 b Lol T 0 s 4SS Lo ¥slan
oolallap8 ks ool (e Rein o 0T 5,8 5 Ssasla sla, 50 5, YCL"’ sla,ls
o S G b 0 VAT sl sl awais 5 s rl-?'-ﬂ sla,8 5l (ol :-‘l-')l-‘)-‘
55 s a0 anslyS SlS adl 1S s il S 5 ple Canmas T s 3,505 S
as b S Jsames b Sles &by plin sliai > AL ool Ll L L
el

lsion i andlae 5, pn 1 Un sl cslo i o cslacy i o CScudlS JSci 4 (ol 5l
> e o ol oo 5 ol o 8 bl 4 (slabass (slaac somae (5, o line (oaline cSL’"))f
@ S 5o oy S s 5 Jee 5 siaes 53,5 Lo S 55 wslaxs S 15 arlllas 5,50 Ul
S35 ol ok 155 LT 1 oo JS kit amiliz: 3 (e oty shlae gl
LT sl ond 5 i (gisna (J (slooy S LT 55 45 Wik i S8 (sl ;s oleiy
b | e 00 s s n ST W s ol b3 (gaily LU, 4allae b Ll st |
o 5oy S (s 3y e (slaa a3 S ga (3L | (ol i 0,5 0T 55 4 oS o
Gy ke sk 4o ¢y lite slaes S sl Blste 4 SU(Y) 5 SU(Y) s arslis als
okl oske Sile el Lids 5 ) cslaog S o

sooy S b o dingas 03, (S (slooy S Leis ol gmy 4 (slios S s s s
b e, el 5Ty Ul im0k s i) 098 Al s 33,
bz o b il ol i SLET bag oSG s Jags 03, e I (sloey S ioles
Ll tin palitn s U o3, (slong 5 o by csla ol 45 Loy bins plal ek
4,k ol sl Lol &5 ol (o ool s didb oo | oalinal amy U 0308 0 (sl S
sl caes T

S 5l e slaonl pgzn bolan ol anindSS 0T 51 (3l e o (s 08 5T )

1) Symplectic geometry 2) Hodge



10 Lol JSole

&,gay ol sl i oo wlis ol La S llasl gy i o )| 65\. ool 'g(L»;;>| IEYPRCI V-1
e T S3ldlGs g s ol gn Ll o 48 T Ll sl s slaslSlan ol b
A0 aaa (_UL*-' G Oy 53 (aly 5 a4 b oo Glem, 2 ks 5 panlsS
S an dirslss (oo QLIS 45 ol Gl g shaie L aiiils ohen 4 | Lol sl i
S gl ol izl 4 lglis 5 Lol slacdlo ciss8 Ll 350 s Ll biops aSns
5 b g,y blasl, Ja_.»,.j_s.\m D93 gl Ay (D gu ol (e QLS s by
)3194:.)3/|@UL@.}TJGQ;'»)wbwoL@JTQL;L»;?J.M.AJWJo@L:JASMUA}JM
ledio ol JulS

sy 335 & 5 rSentir 5 bl S 4l a3 el Sl YO 45 48 530 ot o
geoee b cllae by a5 oo QUISC08 48 s Jus (o0 35y (B 5 B el ool
LT S et Qliel (13, VY 1) adyl el 03 L olan 3> Jsasd 0T o 5 sy
Clox sl S Lo 5Ly @b ) aa5 45 cdims o hds Gl sty § Civ Sl
ol aslsS Gl s bl e Aslone LG ail], Loy Jads sims e 481,) LT oS o
wloManl ;5 Iy ol e cola 4 0T S5 (0, s abis 5148 T o jleds 40 (o
il oo (s o8 AT Jlo YO s e C—xb)’ ol ol ool g8 iyl 60,
S5m0  0moilligs sla,lS St 5,8 o, 53 oo Eoo3e el 0assls juaie wim 4y il
FslanT (lag,lis Mo S slals,5b (55, s — oBly slaylS (san g slaassSs
oS oLl v\-’L’)“-’J"‘WL‘ 4 cllae JaSS sl y (anslsS (slaoy S
> Gl aals Ly 0,8 1 plos S oLl Mis oS ghailen T fpse ool b 51 shate
(5250158 Gl 2k 55 (LT L0 S s |, T S GUIASG 08 s oo i ulgin 4 45 0
ki 16 aallls 5, 50 LM" L aliels an b sliab 385 b 4 i)l (am
b o U s (slalias Ymma e s IS 5 o LT b oloS 08 45 _onlisels dms b slalins
s S s ol o L 6 bl e ook sl Walias ool Ll il o sl
05,8 S LT 51 oS el il (Slokines (53 5ksns5 5 duncin o S il palisals
el s s 8 0 oS shilen asign byne — (aliaban b (Jop S - 55
LlsS i 5 (plite s b (I (sbooy S (55, SaIUT 5 (55309255 (Awdid Arwgs 4 sl
ool 45l oo il slagl 5 alin s U 5 S 51 i ol 255050 Lo
S Esose ol oo S 2l ohan o (g5 LU gl Wiz o ol (6,805 L 555
i mily > Las 5wl oo sl ol 5 Lias 55 (castilsS Glne 2 a5 i8S a oy iy
wlas ;o s S b s | el &G olgon 45 Wyl 392y (sl osle slaJoe Sy ol

1) Donaldson  2) Vaughan-Jones 3) Kont invariants 4) Mirror symmetry



A (s O olol,

Lol (slamnst yosies 09 S omad (olbog S L Ysane SUMSsed sty V 0laj 5 submy |
35 ol S oo 3,55 00,00 (S os S S 5 4 ol (5, ey el slacilSs o S
53 ol s s on b asnlsS Glase &k Camee > (Blial aas b (S (slaoy S e Jlie
diee)y ol 5 andllae a4 ol suw o Llaesl, 5 el Jsine Sls ol wlesoge LG
3515, e

s ) sl s, S oley - Las plsie 4 olpon st — (V) slaa bis i o
LS L sla, by, badste slas (U plsie 4 g, 4 4 S50 ol 55 5 s S
LBl gasmlsS ohine ki 338 00 0 V1 03 4 oS sl (SCadS pausn S, atmine
oo s Sl Jyke (slalind ol absn, (st il 40 pohe (slalini (ol (55 s1sasS
slalias dalias ool aib e 655 L Sl slos, s, cb‘*‘ LN — o slias
Logpaainn . an3n oo UngT 3,50 55 g ol (aslsS hhne S is y Aizud )l
by 552 (i 0 L4 By wilss uslie &S ol planal sl cslin 5 Sl ladse 8
L aminn 5 (s slaps pablyiny STl bosie baess ijlaio U Loy Jas ol 805 50,8
blas 31 a8 s ol 51 csolias iyl e 5 oo L3 aallin 5,50 |, 0y e 50 5 40
G385 4 (s Awdin Jilaa b 500 o0l o il e S on s ae slois 00l sl
o Jols bl ol oo s 08 SeodhS Jola 51 45 0 S walss 5,95 50 0 o)Ll
SV olsscn Assdbon o (caslsS (65 515amsS P 4 upir eSS 4 5 Aius
sdpas (sLLS Wiz (g5, AL s 53 0 s L blsyl s 4808 pbe ol g sei
By pme Al o, 4 45 3,0 shan 4 by, gl 45 el (o s S ol il
g ge (BU (VHV)dm b gagulsS Glien b3 51 bl dan ol

las Gy s 5o slas SO o0 ol o oS bl b Koo aay SG K
o = 0By 4 it oo S (slals, 5l ks <) 0 ol 5o oS il w2l 1, ol o -
21 aslsS Gl B s B > iy s 5 Canos 4 ol L Nigd a e

3530 53 4 (S el LALS a5 (casiilsS (slaoy S ol 4 (olaoy S a5 oy
S|ttt 09,5 45 Jo 55 cwiloslys LT o8 ol 0y 8 ol (2,05 3525 caslsS ooy S
255158 (slaey S ol 5o (6 tin olay 4y o> L) castilsS (slmoy S 5 ok s demlyin
ol 8 Gl bl gasnlsS & s b giae bla)l S 5y (S i (slodamy wlesazge
LT sy, o L840 coaie (Lls e bousgs ol Sl s (T dsloss s S 51 oy S
i on 54 ol Sl s 1 sagulsS (slaoy S

b U ol ks ol oSST (VY ams) p-.‘J)JJ)-l-'.’)-fr-"Jiﬂ> r@&-ﬁrﬂ
saasler lalisS s & Llan g oo cosline o smotllps (sins g (slaassSis
o glsie s 5,138 on Sl Lt ompa s (gaslsS ohage By tis S50 L oS ol gm0l



% Lol JSole

354 T (slimn a8 a8 sl Sl &k G T g 5 N S 45 i el 4 b
sl gn ol cslalie aal Ban ol shanay ol 5, gl Jlo s (s o St
L o 45 ol ol T Son Tois 15,15 sy 4ty 5 o8 5,505 cslaJlon 4l S
ol aily (o OT 3,98 55 e Y &S il wlag s (h a b, P,Jlef,.» iy
sty gl 0,05 (glate Lol slaaia & onl ob 5 ol (8 ssia bl om 4 b
IS bl sl 535 e pmloli - lois el 5 a5 JolS 5 4558 o 51 ol

il aslgs sgmmy (SIS U

(3

2l ol (S 5 aods sb a5 el anils (alsS (5 St dums o3l s
(B0 S ol b Gy Tl eolisl wlisl, o (Sl an ol gily o :[._Ui_;_.‘
5l ol L L sl o5 50 il oalis S8 lenl ) 5,95 1 V45 VA (slaont
s ol il dmaogs Lol 5 s 4l S i sl plas el o 4zl uylS
Ol 35 sl Jsmama 5 5L e i 18 Iy Conl o, AT 4 wlosly, 45 A e
i -r%W@brﬁwﬂ\Soﬁ S
8 (Slospd ol & b Sl s on 8351 10,8 esnes da 53 & Ly 0lion |y ooy 08
53 330 e sl ks gy 0095 (3 kb Sosl [*‘bu‘ g;")fu‘-"‘-"-’ 093 Lol e
B3 L 9 d5d a5 585 sk r'-‘sf"') 0 (5,50 Dlegndsa & 090 (T (a0 gy 0]
Lol 5 ol 50 0l ol b (Sl p b1 S S iz 35 sl ligions o) 5
L s 5k oy saolSins s 45 nl 3,50 ] o &2 55 e Ul 4oy
4 L) d> b e 08 p90 a0l sl pls e S 4 une ol 5o 50 be&aws
2553 Sl Loy, ity G 51 e 0,93 crl 55 s Sosl gs—<"l-<ﬂ) sl s, 93 &) 500
ol 4 ST bl lasl calises (sle) 5o o (oasdie B! 5wl JUinl 505 oy 5> 4
b o 5 Sl s (sloiio i oS gn S5 o ol U a3, s 51kt
) S e ol
5 gy 8 4035 0Ll 5 W amilin T35 0liin (1S5 S 56 230 55 B Sy 4
ol e b cdlp o b olol, g ool 4 b poglsS ©ladl, 500 plsin L oSe
Gl (gaily S5 sime sy (S 5b sy (astilsS Lol Tasl wilsi o (sime 43 4 o le
S o S 2ly Syon el gl s b slalias o e (5555 cAwiin
e8> Ll wiloaioasl @l 3,50 50 Lo a5 ol slajes plas sl 0T 51 a8 el

1) Seiberg  2) Witten



A (s O olol,

S e 4l Wy S 5,50 el L ol e L5148 s il 38 Jole
G (San 0580l 5 (i (5loo 1S a5 S oo il s (e b a3 by 93*-"-'
oS aslon, sl wals |y oSl ol QLS8 (sl S (o sb 40 s Bl 5 S5 U e
b boas sl bl 4 s gsétub‘:’&-““-!)v‘-‘-‘sc)ﬂ* 2Ll ans 5,50 50 | (Jobre Y50
S8 ol b 51 (Al 5T 5 G by - iiS (g bt (usguans slas
s 55 i3 38 (50 S L Lo 38 S oo lS Ly o sl s sloles
oy cds 3,5 WS i 48 A o inien SIS Lol 315 518 ol Rk ol e 5 ol
ROV N (R

oy dodin 4y oalss oo Tty 3Ll (S oy 08 55 sl San (5505 o 4
i (5 S oS T Jasgs i ooy 5 en S5 ol ol 4zl o) tl S ol
(S 5 S (6555055 (Awin o GIUT L ams o Nig o8 0 | S aen Koo L 4 ks
S | a5 i LT 51 S ot Lo e o a0 S S s Jangs shtel b
o2l (ol b S IUT disey s |, (lisions ploul GGl a5 ol (sl 4 s (ol iy oo
(Jnidl 5 05aL) (sloaisS wli 5 (SIS LY il gane (5550555 5 Jamihins duoiin ;3 45 uS e
sy S camtin csliel s 55 sl St wigh a el IS ol 150 45 i ls 350y
ol Bl 5,50 55 ilisims ol Jlo 5 - b ol 3] lolin 5 S 55 (ria 5 At
2L Mas s smlss ool (2ol an L oiS oo Jsb e an s e ploul S b a ks
2> pLasl b 05 g ol 5 s G Smangs aalis 15l Uadutie 395 Dy 40 o bl _lizie
amnngs itz 45 el 40 b8 5 4 s onl w Bl 5eb Sl il 1SG 5 o 08 U
oy a3 4 damy caslsS (slag e sl

39 oo odaals ST Lussin b (¢ Sloawlone doiimy 45 asuil 4 (6,505 Caano 44 S > L
slael & las (sl il S 5l (pdans b (6 R ity a3 oloul ;5 oo &S S oo 255
$Ysb al, Jy cubls o s b a b ol -l gl S5 b ol L3l
Tls oo dx S 3,15 o, i
L e |y 358 il b 45 g, g0, il o ol golis Lo ane (ol A i 5b
e e 45 ol 5l L s 3lsm com 5 b 5Ly ol Lslael S s s i cms aclsl
S (o0 b, L

Eose andl gl sy ailss ca oaT 2ms S s e b 40 45 dtteen  olaans, L]
Ans b dodin a0 Jo i ralioe SU oS53 1 o (e s 25 o)Ll 0T @ plsson oS o0 (6 500
& (Sl go0 SG el da b awodin ( aliaels any lenss 2an JUS 5 ol oo sonly
i i3S e sl e 3yl 51 5 (i b eSS L S mdns 3l ol
G = Y dedin s sty sl Ooun Jlie plaie a4 il e Y Y slal e s 5l 0l



14 Ll Jssle

ol oS Jlael ams - Y oS sl olyson |, LT amiin (sanaib 5lop o)lie
G 5 el opun s plasl 4 55 (gtun s aliyy bl ge (am o ¥ 3 s 51 Gaee (L a4 b
gl ool 0,85 51 (S S g oT

53 0T sl &S s — o8ly slylS 1l ylie ¥ s s s o 3,150 51 800 (SG
Lk oo Cwd 4 gl ¥ adls 5l supas oledbl )8 ool sl siis il S8 5l Juol
51 S At 53 ol Jlasl (SasSar )ls sgmy s Bl 3 ol (S JaSa L oS
Jlasl cnl o (as o8l 5,50 50 (e sl &5 sl (o s (5 sl Lo il Ao
Bl (s ol Loyl o s b ool sl o 5508 090 ol s ity - sl o 0
RCSUN ISUON [ JO I Vo

S S 53 48 a5 45 ol ol oS ol T il g Y S (3 ilgs
oS wgb oamlb by S b 4 o Sols ol otz (o SSgon aiS o 5L |, (ol
Slosbe (e aln Gios wgliste @) g0 93 4 SedlS (sl bas olsie 4 (asuilyS 2, ks
ol 53 KoM Sl s S 0lusl 5 urige oo (SO 5l el )l SBys
sboag o 55 5 ams oo B (slas 4 |, 355 (sl 5 35 on ausns 35 0 slias L Las
s ot e slaay b 55 & nl s 4,58 Ok > (e (S cnl b
ol bbb, s 5l (ol (S5 Gilla 35 S Sl (e 42 L L 4 s
b3 s s lacdle 4 bt el 1] S w0 S 05,555 g Pl
3 Olow, b 55 1,8 ol wblsion (pmss U sb 4 LN 4 s, oo b 4 (i
S lian 4 48 w3 e 0] o sl Sy 51 s slalin T coims plosl M 3, s
W Jlie ol 45 ol Al 5 il 4,58 s 51 (ol dm b o3t 5o, 50 Aslss oo
5 Glaas bul s

s el 1Sy s 08 S Sl 1 (S pian (ot sl S vgd s
sz 5 LT 350 55 s 5 sl L S R oLl e b (55 A4S sy e
lsicn 5 ol atligs 5 ol Sl o Jie e s L Lo J2o oLl 5l (o038
Sdak> rl-?'-ﬂ S 3l 225 ok )8 Lais Ly p—iﬂ.’ Sy 5k 5 p—!)i-.'

Ql""'"l“')j r"L"" S oKisls

gorbanali@yahoo.com

GJLAM 6J|>}l.>.- Jeee :)L:...;L,U





