33

040 0OoO0ooOood

goooboooobooooobooooboogoobooooooooooooboobO,boooooboOoboOoo
gbobooboooboobooooooboobooooooo.Oboobooboooboooboobooooan
o, joobobobooooooooobooobooboboboooooo,coocooooooooboobon
o.000,0b00ooboobooboooooobooog.

§410 00000000

oboboooooooooooobobobobooobo,boboboobooooboooDoboogoo,oo
gbobooooooboooo,o0o0oboooooboobobob.0ooooboooooooboOoboboon
goo,00o0o00oooooboo0ogoooooob.o0gooooobooogoooDoooOog 1
oooooooooogoo.

gbooooooboobooboooooooboboboooboooo,obooboobobooooobo.og
gboooobooooobobooooa.

04100000 An=abcblOOoon

003100370000, 00 )ooooooooooooooO,0ooooooo a
oboooboooooboboob.obooobooooboobooboooooboboobooonoo
goooogo,00o0oboboooooboooon.

abch ! =bcb la=cb tab=btabc

UacUb0O0booboobbooboobooboon.

042 0000000000000000 My =ajabagash™ O ag

oooM~ANOO0O. O0O0O00O0DOOODOOOODO M= b a b
abcald0ODODO M,~ANOO0.00000000000O0 a N
goboooboobooobobooboooob,0boobooboon ag b d a

00 41000000000D000. &

043000000 Mb=abcdkdOOOO

00 320000000,000000POO0OOOOOOOOOOOOOOO.O ac
gboooobooooobobooobooobooon. c

00000 ANO00O0ODOOO MbOODODOOOODODODODOOOO,000000000O0,00000
00000000, 000000000000000O00000O0O00D. 000000000000 bO
gboooo,b00000b0oboobooboooooobo.

oooooooooooooooooooOoooooooo0Ooo,0boo000 AnCDOoO,00DO0o
0,00000000D00000000000,00000000000.000000,000000 Mb
goo,00bo0000,0000b0obooboobooooboo,obooboooooan.

-0~ O~




34 040 0OOO0OODOO

000 410000000000000000O0O0O0O,0000000000.00000000O00000O
O0000O0O0O0OoOo0oooOo,0000000oo0dD orientableD 00000 00000O0,00000
0000000000000 00000D0O00000D0O0000,000000000000 non-orientable
gooooag.

0 0000000000 orientability00000000000000000000O0OOODO0.0000O0
oboooooo,0booocoooboooboobooooooobo.boboo,0obobooobooobooon,o
0000000000 xO0Xx0000000000000,0000000000,0x0x000000
gboooobooo,oboocooobooog.

u410000000000D00000DO0DOOOO,0DbOOOOD,0DO00D0ODOODOOODOOO.

(1) abc b tc (2) acblcalb (3) albcalcld (4) ablac b lc (5) acalbdc b id?

0440000000, 0000000000000,0D00000000DDODODOO,ODDO0D0O0O0OO
oboooooo.

1) 00 S=aalO0000000000 S~abblaloooon ..00O0ooo
(20000 T?=aba'b? ..000000
(3) 0000 PP=aal000000000 P?~aballd000 ..00000oo

oboooobooooobooboooooon.

a a a a a
ay] &£ |b bl T2 [b by P2 |b
a b a a a

0450000000000000000000 Klein bottle
ooo.000KbhOOOOOOOO.000O0

Kb=abab! 0oOoon

000.KbOOOOOODODODODOO RODDODOOOOOO
0ooo0ooooooooooooooooo.ooogog a
000000000000 00dFelix Christian Klein, 1849
ol929100odoooood.

0 0000 KbOOOOOOOOOOOO,v—e+f=1-2+1=00

00.00000000000,000000000000000 T2 T2 | Kb
gbooo,0obobocobooooobooooboooo.oobboobo goooog 0 0
obO, 000000000000 0b00b00o0o0oboo0,00000 ogoog g | oo

gobogobooboobooboobooboobobobon.

oooo T2 000000 Kb
_—  —

a O lbl a O lbl
_ -

R®00KbOOOOOOOOOOOOOOOOO0OOOO0O000.()0000bOOOOOOOOO0OO
0(@0oo00,(G)H(e)00000000n00nonoon.



35

(1) @) 3)

®) (6)

L
-y .,
4 ¢ 4} 2
el 7o
: L
i ) @

0000 (7 )OOUOD abD0OOO0OODOOO0OOOOOOOOOOODOOOOOOOOODO.O0ODOOOO
0000,00000000000000000000000000 R*00000,0000000000
0000,000 (9000.000000000000000D0000,00000 R*O0O00DO0O0
goooooo.

@) (11)

0000000000000 00O0000000000 (0)DoooO anO
gboooboooo,oooobooboooooboooobo.boooba
0000000000000000.00000 R30000000,000
0000000000000 000000000,00000R*00000
gooooooboooooo.
gbobobooooooooooooooboobobo.ocooooobooobao
000 R?0000000,0000000000000000000000
gboo,000o00b00ob0oooboooboooooboooooboooo.oonoo
00000000000000000000000000000 R¥O0OO,
gbooobooboooobooooboboooooboooaon.

I

oooooooon
ooboooooboo

(o) 000D0D0O00O00000000 3.1300000000000000
ooooooo.
000,00000000000c¢000000000,0b00000OOO0.

ai i b c

2 b

O C O a O a Kb a
a: : b ¢
C

0 00ooo0000d0d0d0d00000dd = 0000000,0000000000000 « 000
gooobo.opboboobooboobooooboobooo.

000 4100 P*#P? ~ Kb

Q



36 040 0OOO0OODOO
042004100000000000000000 x(Khyooood.
046 00000000000 00O0OOOO0ODOODOO0ODODOOOOODO.

@DDDDDDDDDDDDDDD 45]0000000000000,0000000000bODOOO

goboboooboooboooog. 1
a; a as a3 a a
b d y¢ ybpopoo cy b d c
a a a a ag a

0D43000000000000.
) ) 3) a

a a
00« \ 00

go goo b god

a
(1) DoooOooooOoooo0ooOo0OoO,0000O0000oOo0o0oo0odooooooOooooDO.

(2 0000oo0oooooooOMOOOO,MxMbOOOOOOOO.

(3) 0000 PPO00DO00CODOOCOOOO MbOOOOOOODOOO,

047000000 MbOODOOO D?00000000000000 PPOOOOO.

@DDDDDDDD 43 000000000000,000000 abcODODO.

@ @ a @
00

b\%) b Mb b

@ C

@ c @
00 D20000000,0000aci00.000000 MbOOOD D?0000000000000
000,0000000000 PPOOOO. Il
< Q@ c @
oy e
OO0 by P2 Tb
by mb b
@ c @ @ ¢ @

044 000000000000, 0000000.
(1) 00000 D?000000,0000000000000 $£00000.

(2) 0 43()0000MODOOODOO0D?’0000000000 PPOOOO0.



