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n 00000 (cube)D I :={z=(x1,...,2,) ER"|0Z2; =1,(1 20 < n)}.

OO0 D'0R'O00O0O0O0OOD*0 RROODDOUOOOD"OD RPOOOOOODO

00000 £ 0000 (0000000)000000

000 DO I'=7/0000000D%0 IPO0000O0O0O0

ORO00000O

UCR'"OR'0000<EE OVaeU,3>0,V2 R, (Jx—al| <e= 2 € U)D

oooooO 00 RrogdboobooboobobbooboooboobooDbo

00 D"cR*0 RPOO000O0000
00 S™'cR"0 R*O00O0O000
000 ADDDODOO0O0O00O00000000000000000000

OR"00000 ADOOOO(DOODO)O

VCAO XOOOO LLORr000000 UO00000V=UNADOOO0O0M

0004 :={UNA|U€c0r:.)} 0000000000000

00000 (X,0x) 00000 ADDDDOD(0000)C

O4:={VCA|3U €O,V =UnNA}.

obobbobooboobooboobon

OO0 o0 o, 000b0bobobooog
0MO000000000000000000000000000000000DP3 00000000
000S?00000000000000000000000000000O000

10 ODOuoggg

n00000000000000 (Hawsdorff) OOOOOOODOOODO R"O0ODOODOOOOO
god

0000 MO »2»00000000000000000O000O00O

Hausdorff O Vp,q € M,(p#¢),3U,V, U0 pO00D000V O ¢q0DOOOOUNV =0
00000000O0VpeM3IW, WO pO00O00,3Q,00 RROODOOO3p: W —Q, 0
ooooo

ggbbbuoooobboboooobobbooodgbobooboo

gbobboooobobboooobbbooodd

gbobobooogon



0“00000070000082 T2 T*4T? T2HT2HT? = #5T2, ... #,12, ...

4#0000000000000@0O000000)08?2=#,72000000000000
000 T2, 72472, T4 472 = 4,72 000000

0“0000000700000RP?,RP24#RP2 RP*#RP*#RP?, ... #,RP? ...

gooboooobbboooobbboooobboooobbboooon

00oo00o0oooooos

00 (DO0O000genus) g :

0o #gTQD #gRPQDUDDD ¢g000000000S?20000.7°000 1O0RP2O0O0O 1.
000000 (Euler characteristic, Euler number)

X(5%) =2, x(#,T%) =2 —2g.  x(#,RP?) =2—g.

(x0ODODOOOO0O0)O

00S?0 RPPODOOOOT?O RPQ#RPQDDDDDD#Q,JﬁD #QRP2DDDDD. gd
gad

X(#g1T?) =2—2(g — 1) = 2(2 — g) = 2(x(#,RP?)).

11 OO0ooood

00000000000000 (00000)000%0000000000000000 (OO0
O00)00000000000 (0o0o00)0000 (000000 0o0diffeomorphism) 00000
guoodooooobbbbbooooooooobobbbbbbooooan

0000000000000000000000000007O

000000 (H. Whitney) 00 0000000000000 0OO(OOOOOO)O

000 (M. Morse)J OO OO0 (“Morse” OO )(ODODOOOO)O

00 (R. Thom)JOODOODOODO0DOO0D (00O0D0O)O

0000 (J. Milnor) 000000000000 (D0O00OD0)O

0000 (S.Smale) 00 0000000000000 OO (DO0DO0ODOO)O

0000 (M. Atiyah) D000 (L Singer) 0000000000000 (00000O0)O

000000 (M. Friedman) 00 0000000000000 (D0OOOOO)O

000000 (S.Donaldson)0 00000000000 ODODOOOOO (DO0OODODO)O

00000 (W. Thuston) 000000000000 (0000D00)0

00000 (V. Arnold)J 0000 (M. Gromov) D00D0D0O000O0D0OD (0DO0ODO
0)0

00000 (E. Witten)DOOOOOOO (M. Kontsevich) 000000000000 O0O000OO
000 (00D0000)0

00000 (G. Perelman) 0 00000000 (000)000 (0O0D00D00)O

S‘000000Oo0On
‘000D0D00000000000 (0000)00000000000000000000000000000
'D000000000000000000




12 0O00o0googo

0000000000000000000000000000000000000000000
D0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000000000000000

000000 (H. Whitney)JD OO OO0000000 (000000)000000000000
0000 generic 000000000 (fold) 0000 (cusp)

0 (R. Thom)JODODO0O0000 (000000)0000000000000OOO0O0000O
000000000

000 (J. Mather) 000000000000 (0000000000000)00000000
00000000000000000

00000 (VI Amold)000000000000000000(0000000)000000
N000000000000000000

13 O0oboobobobuobouobouoogo

gbbogdgbobboooobbodobbbooobboobbboobboobbbooobo
gbobobooogooboobod

0000 (00000 0000000000000 0000000000OO0 (D0ooooo
0000000000) 0000000000000 oooooooooOo0o0ooooooood
000000000000 (hyperbolic point) 000 (D 00000000 Oumbilic) 000000
O000000000000000 (dual swrface) 00 000000000000000O0O0O0O0O
O000000@oooooono)d

0000 p=p(u,v) = (x(u,v),y(u,v), 2(u,v)) O (u,v) = (up,vp) 0000000000000

op 0
P —BD(mm:&%mQDDDDDDODDDDDW

ooo 22«
ou

DDDDDDD f=Ffu,v)=(x(u,v),y(u,v)) O (u,v) = (up,vo) OOODODODODODOOOOODO

oz Oz

00 J=det ggz OoOoO0ooon
ou’ Ov
0000000000000 (immersion)J00000000000000000O00O0O00O

00000000 (embedding) 00 0°0

00000000000 (00000 oo)ooo

(u,v) — —1 @ 8p
R e T Z
ddooodoooodooon
(9 9P
P\ 30 o op  Op

(u, 0) =

Hap 6pH2 " oo

gbobogobbogobbooobbooobbogobbbooobuooobbooobon
00000 (0000000000000 0000000)0000 (developable surface) 0 0 O O

S00DD0D0D00000O0OOOan
‘0000000000000000000000000000000



0000000000000 0000000000000000Y 00000000 o0ooon
000000d0000000000000000000000000 (00 00, (1994-2000)0
0000000000000 (Dooo0o0o0ooo00ooooooooooooo)oood
000000000000 000 (00000 oO0O00ooD)0o00O0D0oOoOoDoooOooooO (O
0000000000000 0000000o0ooDoD)oo0o0oooo

14 DO00O0ODOOO(@DODOODO)

0000000000000 00DD000 web-page
http://turnbull .mcs.st-and.ac.uk/history/HistTopics/Topology_in_mathematics.html

gooo

0000000000000 (Eulen) 0000000 OOOOO0DODOOOOOOODOOOOOOO
0000000000000 (Solutio problematis ad geometriam situs pertinentis 0000 0 0O O
000000000000 oOO00doDo0oDo0oooooooooooooDooooooDoo
0000000000000 bOO0O000bO0D0o0o0bOOooo0oooo0obOOoDooobOoooOooon
000000000 DO00O0DO000D0DO0OoOoo0DODOO0o0DOoOO0o0o0oDDOOoo0ooDDOoOoOooDao
O00000DO00O00DO0DOO00OO00bO0DO0oDoOobOoDoo0ooobOooDoOoobOOonDon
O0000oo)

O00D0OD0ODODODOOoODODOOOOOOO00000000 », 0000 00000 fOD0ODOO
v—e+ f=200000000000000000000O0O000O0O0O00O00O0O0DOOOOOODOO
0000000000000000000000000 (Archimedes) 0000 0O (Descartes) O O
000000000 0ododoooodoDodoooooooooooDoDooooooOooon
OO000000OO0O00OO0o0oOo0oDOoo0boooooDoonon

OO0000000d00o00DdD0o0oDdoodooooOoooobooDoooooooooog
O000O00o0O0o0ooO0bO0ooooooDOoOOobOoooooDooOobOoooooDooOoooon
OO0dD000000000DO00bOdo0o0DoooDoooooooooDOoooDoOooo

0000000000000 0O0DOO0000o0DOo000ooooOoOooooooooog
(Lhuilier, 1750-1840) 00 0000000000000 OOO0ODODOOOOOOOOOOOOOOO
0000000000000 0O00bO0oDo00oO0o0bOO0obOooDo0oooobOobOOooDoOOooDon
0000000000000 0D00000g 000000000000y —e+f=2-2¢g000
Ooooooooag

0000 (Mobius) 10 0000000000000 0O00O000000000000000O
0000000000000 DO0DO0D0000bO0OO0oDo00oDOO0oDOOoDoo0obOOobOOooOooon
OO000000O00000DO00D0oooDoOooDoooooooooDoooon

0000000 (topology) DD DDODO0ODO0OODOOOOOOODOOO (Listing, 1802-1882) O
0000000000000 000000000000000D0O0000 (Gauss)JOOOOOO
(0000000000000 0000000D0)Y 00000000000 0O0O0O Vorstudien zur
TopologieD (OO DOOODOOOOO)00O0OO0ODODODODOOOOODOOODOOODOODODOODOOOO
O000000000000000000000000 (complex) 00000000000 OOOO
0000000000 0odDOdoodoooodDooooooooooDbooDoooooon
OO000000OO00bOO0o0obOOoobOooDboOooDoooooo

Yoopooooooooo
U0pooooooooooo0oo0oo0o0o0o0o0o0on

10



0000000000000 000000000000000000000 (Riemann) 0000
00 (00000000000)000000000000000000000000000000
0000000000000000000000000 f(w,2)=00000000002000
000000000000000 w(k) (00D0D0DO0000)00000000000000000
000000 f(w,2) 0000000000000000000000000000 w(z) 000
0oooon

00000 (Jordan) 0000000000000 00000000000000000000
0000000 (00000)00000000000000000000 (00)0000000
00000000000000000000000 myay +meas+-+mpa, 000000000
000000000000 ay,a9,...,a, 000 n000000000000000000000
0000000

00000000000000000000 (Eudid) 000000000000000 (Betti)
0000000000000000000000000000000000000000000
(Poincaré) 00 0000000000000 O Analysissitus 000 00000000000000
000000000000000000000000000000000000000000000
0000000000000000000000000(000000000000000)0

0000000000 000000000000000000000000000000000

gbobogubbogobboobooboobbuooobbuoooboboboboooboooon
(Bolzano) D0 0000 ODODO0OOUOOOOOOODODODOOOOODODOOOOOOODOOOOO

00000000000 (Cantor) 0000000000000 OO0OOOOOOOODOOOO
gbbogobbodgbobuoodobbbuooobboooobbuooobbooobbbooobn
gboboboogoboboooobbooogn

00000000 (Welerstrass) D000 0000000000000 O00OOO0OOOOOOO0O
gbooboogoboboogd

OOoboO0obooooooo Sooboooob0oboobo pOO0bOO0OODODbDOSOOOOO ay

1
O0p—a,|<—00000000O0O0OO
n

0000D0000000000000000000 (Hibert)DOODODODODODODODODODO0DOOO
0000000 (Doo)booooogoo

15 O0o0googo

—goooooog

e JO0ODOD0 OODODOODOOOUOOOOODODOD B1076 00D DOISBN 4-06-257076-9
goboobooobbooobooboonog

e 00D DODOUOUODDOUDDOODOODDOONO B214 00 0OOISBN 4-06-117814-8
gobodobooooboobooon

e U0 ODODOODLOUODDUOODLUOODDLUOODLOODDOODbLOODDO
googd

e 000D UIDDOUO OUDDOUOODOOUDDOOODOOODDDOOODOOUDDOOISBN 4-7885-0900-6
gobodgbooobooooo

—gooooog

e JIID DOOOUUODOOUDLDOUOODDOODOISBN 4-00-005729-4

00000 (00000)00ooooooo

e 000 OIO0ODODDOODOOUOOOODODOCODOOOOOISBN 4-320-01559-2
00000 (00000)00ooooooo

e 00D DODOOUDDOUDDOOODOODDOOISBN 4-00-021413-6
goboobooobbooooan

e 00D DDOO0ODODODDDOOODOOODDOODODOOODOOISBN 4-00-005149-0

11



ooooooooon

e C. Kosniowski, A first course in algebraic topology, Cambridge Univ. Press.1980. ISBN 0-521-29864-4
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