000000000 000000 00
No.O (00O0DOOODOOO)00O

gbboobooboboboobooboobuooboobodbooboobboobobooboan
goboobooobooboobboobuoobboobooboobbon

000000000000000000000000 (intrinsic) 0000000000000000
000000000000000000000000000(@0000000000000000 U =
U(u,v),V=V(u,v) 000)I=dUdU+dVdV 000000000000000000000000
000000000000000000000000000000000 (00000000000 C*
00000)00000000000000 (0000000)000000000000000000
0000000000000000000000000000000000000000000000
00000000000000000000000000000000000000O00O0O0000(O
0000)000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000(00
00000)000000000000000000000000000(00000000)0000
0000000000000000000000000000000000000000000000
000000000000(00000000(00)00000000000000000000000
000000 (0000000)00000000000000000000000000000000
0000000000)00000000000000000000000000000000(000
0000000000)0000000000000000000@O000000000000000
00000000000)0000000000000000000000000 (tangent developable)
000000000 p6l02600000000000000000000000000000000
000000000000 000000000000000000000000000000

00000000000000 U=U(uv),V=V(v) 000000000000 I=dU?+dv?
00000000000000000000000 K=000000000000000000000
0oooo

000000000000000000000000000000000000000000000
0000000000 pp. 91-9200000000000000000 I=dU%+4dV20000000
000000000 wi=000000K=00000000000000000000000000
00000000000000000000000000000000000K=000000000
0000 U=U(u,v),V=V(uv)000O0O0I=dU?+dV2000000000000000000
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000(0OO0
00dU20 dUdU 0000000dU2=2dU 0000000000000000000000000
oooooo)

ooobbooooboooobbobooobboooobbooobobooobobobDooobboogbbaxb =
anbOOOOOO

O00000O00o000o0o0o0o0o0o0U0oOU0OoO0oU0Oo0DUOOOOOoUOoOoUOoOoUODoUO@O
00000o0O0)po0oooO0o0oooo0O0O000O0O00OO0U0OLO00D0O0DODUDOOOooOOOOO
0000 (000o0o0o0)0o0000U000U0o0U0o0oOUbOO00OO0DbDOO0OOOoUDOOOD
gbbodobboooboobooboboobboobuoobobooboobobobobboobooan
00000oO00o0oOoO0o00ooO0o0ooOo0oUoOoO0oULUOoOO(oOOOooDoooO Vo)ooo
O a,b,c,... 0000O0D0OO0OO0OO0OOaAbDO bAcOanbAcOOOOOOOOOOODOOOD
goobooobobgoobobgoobob voouoobuobouooboouooboouooboooboo
gobogbooobooboobobooboobuobooboobobboboobobboobOoobo
ooodoviooooobooDbOoDObOCOaAb=000a0 bOOODOOOOOOOODOOOO
aAbAc=000a,b,c0000000000OO00ODO0O0OO0ODOOLOOODODOODODODOODOODO
gbooooboobobobbobobooobobbobobobooboboboobobobobooboan
000000000000000000000000000000V =R} 0000000000000
gbogboboboboooboboobobobobobobobobobobddl eq,eg,e3 00
00000000000000000000000000000000000000R3 0000000
ubooooboobobioobdibd etheshNes DU OOOOOODOOOOOOOOOOOODOOO
O000000O0aAnbOO0ODOOOODOOOOOOaAbAu=det(a,b,u)e;jNhesAes000000
O00O0OR} 0000 w000000000 det(a,b,u) 0000000000000000O0O(OO



DDDD)DDDR3DDDDDDDDDD x00DODODO0O000OR* 0000 wODDOOO0000O x-u
O0000o0ooo0oOo(0O00000)00000O00O0O00O0DUOOOODOoOoOOn R}00 u
O00000x-u=det(a,b,u) 000000 R}000D0 x0D0(000D0DOO0O0ODDOOOOO
00)00000000000000aAbDOOOOOOODOOOOOOOOOOOODOODOOOOOO
aAbUUDOUODOOO xOUOODOODODOOUODOUOUODOO axbUOOOUOOOODODOUODODUODOOUaxbO
anbO00000O00O0O0O0DOO0OOO0O0O0aAbAcOOOOOOOaAbACc=det(a,b,c)e; AexAes
O000000000000000 det(a,b,e) 0000000000000 OOO0OOOOODOOOO
00000000e AesAes 000 RPOODOODODOO0O00O00D0O0O000O0O0OO e;Aexd R3
gooooooooon

Joddooooo An0OO0OOOo0o

000000000000 000DO00000000000000000000000000O00000
JddooodddoddoooDooOoOooOo0ddddgooooboooOoOooOod0o0o0doooDovooooo
O000(@)o0ooo0oUob0 A0DOODooOOoooO

0000 dundv 0000 (7) dudv DOOOOOOOOOO

O0duNdv=—dvAdull dudv=dvde OODODOOO0O0DO0O

0000000y = fduAdv 00000000 dp 00dy =df AduAdvo 000000000000
00000(df Adu)Adv 0000000000 dfA(dundy) 000000000000 O0duAduAdy
0Oo000000000000

000000000000000000000000000000000000000000000
000000000000000000000000duAduAdv=0000000000000000

0000000000000000000

000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000

00000000000000000000000000000

00000000000000000000000000000000000000000000000
00000 DODODO00O0000000 [y, fdutgdy 000000000000 [ fp(—fotgu)dundy
000000000000@MO000000000000000000000)0000000000
00000 fy, fdu+gdv = [ [,d(fdu+¢dv) 0000000000000000000000000
0000000000000000000000000000000000000000000000
0000000000000000000(00)000000000000000000000000
0000000000000000000000000000000000000000000000
000000000000000000000

gobooboboooboobooobooobooobobuoobboobooon
gbooond
U0n000000O00DOO0OD0OO0O00O0O0ODDOO

gooooboooboobbobboobooboobooobobboobooboobobon
gbobooboodd

O0dJdu 0O0OooboboboboobobooboboboooboboobobDoobobobDooD
goo

0000000000000000000000000000000000000000000w0
(u,v) 000000000000000(u,v) 000000 u=u(t),v=o(t) 00000000000

gboboaoooobod uDDDDDDD%—%DDDDDDDD f=flu,v) DOODDDOODOOOO

DDDDDDDDDDDDDDDDDfU%—i—fU%DDDDDDDDDDDDDde dt 0 “0gorgd

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD%DDDDD

Oo0oo0o0oOo0oOoo(@oOoofo0obOOo0OOO0OO0ODOOO0OO0OO0ODOODOOUOOOUOOO
00000000)de 0 do 00000000000 OOOODOOOOOOOODOO

O0du 0 doDO0D0OD0O0ODOODOODOOOODOO

DDDDDDDDDDDDDDDDDDDDDDDDDDD%DDDDDDDtDDDDDDDDD
Ub«.000000000000000000DO00O000O0DbOOo0bOOOObOOo0bOOOoDbOoOan
gooboobogd

000000000000 0000000(@ddf =00 ddp=0)0000000000000000O
goboobboooboobooooobon



oooooon fw=f,0OODODOOOOOODOOOOOOOODOOOODOOOODOODOOOO
O00o000o0oO0oU0Ooo0oU0oO0oU0Oo00o0O0ooO0O0OUO0OD (DLO)OODoOooDoOooOO
gopboobboooboooboog

O0oooOo0o0oooO0o0ooDOo00 pOOO0OO0O0O0OO O0OD0OO0 de=00000¢=dh 0O
gbooboboboboobob hObUODbODbObDUObDODO

ogboobooobooboboboooooooboboboooboobobg pmbOobObObOOOD
goobbobobooboboboboboboob hObOoDObDODD

gbbooboobobooboooboobboobobobobooboobbon

gooooboobooboobbobooooboobooobooboobooboobLboOon
0000000000000 0O000000O000D00oOOU0 (o)L ooOOoOoUOoLODOOOoOoOo
gooboooboobboboboooobobobbobuoboobobobobooboobobobon
gbboobbooobooboooboooboobboobbooboobn

gbobooboobobooobooboooooboon

goooobooboobooboooooobooboobobooboobooboobLbon
gbbodobboobbobboobuoobboobuoobbobbooboobboobooboon
goboooooobobooboooooooooobobobboboobooooboboboboooo
O000000000000000000000CD (compact disk) 0000000000000 0OO0O
ooodooboboobbooboboobouobbboobbodgoogn simply connected OO ODOOOO
gooooOoOoOoOoOOQOOOQOO(Lo”)ODOoDOODOOOOOOOOOOOOOOOOOOOOOO
gobooboboog

00fw=/fe, 0000000000000000O0

goboooogoooobobobobobobooboboboooobobobobooooooon
gboobobooboooooboobboobobooboobooooboobooboboobooono

goooobooboobooboboobobobooboobooboobbobbobboobon
gbobooboooboooboobbooboobboobobboooobooobooonobo

gboboboboboboboboboooboobooobbobobobobooboboboooon
00 (00000)000000000000000000 fadu+bde 0000000007 adu+ bdv
0(@0oO0o0000)0b0o00O00000O000DU0LOOOU0DU00DOOO0D0D0DOODOO0OOOOOOOO
gobooboooooboooobooboobboobooboooboobboooboboon

goood %D o0D0O0O0DDOO0Od

gobooboooboooboooobooboobbooboobooboobboobboooo
O0det(B) DO0OO0O0O0OOOOOOOO&(B)DODODOOOOOOOOO

000000 (trace) 000000000 DODOOO00OODOOOODODOOOOODDOODOOOOO
0000o0o0ooOoopoOoO0o00oOooOOU0UOO0OOO(DOoOoO0)D0DO0OODOOUOO0bObOODOOOOO
goobodoboobbobbooboobbooboobooobooboobbooboobbon
gboboobooobooobooboboobuoobboobooboobboobboOobbooDbOon

gbbooobobboobooboboobubobobbooboobooboboboobboboan
gboboobbooobooboooboobbooboboobooboboooboobbooboboon
gbobodobobooobooboooo

gbbobooooobooobobooooboboboboooobobobobbboboboobooon
obooboooobobboooboooobboooobobobobooboobo0ooooDOobOos4on
ugboo mvz2gogbobobooboobooooboboooobobooboboboboobon
(00)ooO0O0ODO000000DUDO0O000D0D0D00O0C0OODODODODODOOOD(@UOoOObobOoD)
gobodbobooboobdoobbobbooboobboobooboboobDboobboOon
gbbodobuoobbobboobbobboobooboobobooboobboobooobooon
gooboobogogbobobbooboobboobooboooboobboobbooboobLbon
o0o0oU0o0o0o0oo0o0o(@U (bo)Dobo0oooO0DoOO0DO0O0DbOOoODOoUoOO)OoOOD
0000000000000 0o0oOOoOo0UOODOO00D00OO0ODO0OU0D (DO)0DbooooOoo
00000000000 0OO0o0 (Doo0o0o00oO0)U0o0oU0oO0DLOOUO0ooDoOOoDODOOLOOOD
000000 (00)0D000D00000O0O0000OOO0000O0OODOO00ODODOOOOOO
00o0o0ooOo0o0ooO0o0U0OoO0o0UO0O0O0O0UOO0O00O((D (Co)oOoOoUboDOooooOo
go0o0oO00O0O00)0000D0O0O0000000000000O0OO00O0O0O00O0OOO(@EOoOOOO
gbobodbbooobooboooboobbooobbooboobbooboobbooboboon
000000)0000000000000O0O0ODO000000 (D0)00D00ooOoOoODOOoOoO0oOOO



gbbodobboobooboobobobooboobbooboobbooobooobboobooan
goobogobooboboobbooboobuoobooboobobooobDooboobbobboobboon
gbobooopoboobooboobooboboboobobboobooboobbobbooboboon
0000000000o000ooO000oO0O00o0ODO0ODO00 (DLO)boOoUOoooODOoO(@Uuoo
0000000000000 o0OoO0oUoOo0oooooon)

oo“<co”0 0’0 «wbrboobooboooboO0oDOoOoOo0OoboooooboooboOoDoo
Ooobobobob0obuobuobOgbZorm UODOUODO Poincaré OO OO O

000 (00)0000O0000OU00O0O000OO0OO0O00O0000D0bOO00DUOOODOOOOO
gboboobbooobooboooboobbooboobbooobbooboobbooboboon
gbogboobobooboobobooboobooboboboobobooboobobbobo
goboobogobobobbooboobbooboobboboboobboobbooboobboon
gbogbooboooobooboouoooboobobobooboobobbobobooobo
gooobooooboboooboboobobooboboboooobobboboobooobobooo
gboobodbbooobooboooboobbooobbooboobbooboobbooboboon
00o0o0o0o0oooO (oo)oo0O0000D0U0U00“000000O0” 00000000 OODOOOOOO
00 (0oo0)oooOoUooOoU0oOoO0oUO0O0o0bOOo0UO (OoU0?)D0o0Db0OOO0DU0ODOOOoOD
gbobgoooboooboooooboboobobobooboobooboboboomooooobooon
gopboobboooboonboog

gbboobooboboobooboobuooboobodobooboobbobbobboboaon
gobooboobobobbooboobbooboobobooobooboobbooboobboon
gboboooboood

0000o0000o0o0U0oo0UoO0(D0DooO0oU0Y)bo0U0L00DoOoOO0DULOOOoUODOOOn
gbboobboobobbooboooboooobboooboooboobboobooboboan
goboobboooboobooboooboog

gopbooboooboobooooboobooboboobbooboon

gbobobbooboobobooboboobooooboboboobobbobooboboan
gboboobooboobooboobobbooboobo0 obobboooboobobobooo
gbogbouoooobobobobaoboobobobobobooboobobobobooooboon
gbobodobbooobooboooboboobbooboobbooboobbooboobboooo
gbbodbuooboobboobuoobboobuooboobobooboooboboobooobooon
gobooboboobboobooboooboobbooboobDbooboobboobbon
gbbodbuooboooboobuoobboobooboobobooboobboobooboon
gobodbboooboobooobooboooboobbooboobbooboobbooboboon
gbboobuoobbobboobuoobboobuoobbobobooboobboobooboon
000000000000000000DO0000D0ODO0ODO0(000000000000000000
00)0ooOooOOoooOoU0oo0oooO0oU0oOOo0oooO0ooooOoUooooD

gbbooobooboboobooobooon

goooboobobooboooboobobobboboboobo0booboobooboobobooDboOon
gbobodobboooboobooobbooboobbooboobbooboobbon



