oboobobtuoobugbgobooonod
Jobobib—000buoibd —
000000000000 000 U0 00 (@ooo 000)

O0ADEOOUOOO0OOO0ODOOOOODOO//00000OO00DOODOOO0DOOODODOOOOOOO
gbobooboooooobooobobo

gooooooboobobooooooooobboooognoooooooooooooooon
0000000000000 odoodo0oOd0bO00DLO00D0D00DOoO0DoOoO0oDoOdyV.l Arnold,
S.M. Gusein-Zade, A.N. Varchenko 00 Singularities of Differentiable Maps 10 Birkh&user, (1985), O O
O00000000000000V.I Arnol’d0 O Singularity Theory[ Selected Papers, London Math.
Soc. Lecture Note Series 53, Cambridge Univ. Press (1981), 000 0000000000000 0ODO
O00o000o0o0oU0oOooOo0oO0oDOoOOoU0OO0OOU0O (0DL0)D00D0O00OUDOODOOUODOODOO
goooooobooboboooooooooooobbodooooooooooooooooooooa
goooooooobooooooooooooooooooooooo b ooooooooooooon
gooooooooooooooooonoooooooooobooooooooooooooog
0000000000000 o0oo00o0oooo000ooOoO00D(UUDODoDO00DOooDoOoDOoOooo
0000oO0o00oo00o0oo0o00) 0000000000 oOO0O0DUbOO0O0DooOOOoOooOoO
goboooooobooooooooood

gooboboooboobooooboobobbooboboboooboobobuoobobboobg
0000000oboo// ThomOOOOODODODOOOOOODODODODOOOODOOOOOOOO

0000000000000 00000000000000000000000ODODO000DO00ooOO
gooooooo0o0oOooooooooooooooooooDOOoCOCOOOOOOo0OoUoDDOOO
0000000 O00000000V.I Arnold O O Catastrophe Theoryd Springer0 000000000
oood

00 f(x,y)=2+34?00000000000003000000000000000000000//
unfolding 0 000 0”0000000007000000

000000002y 0000000000000D00000O0O000O000000O0000O00000
000000000000000 f(z,y)=234+9? 0 versal 000023 +¢y2+ax 00000000 (a
0 small parameter). 000000000023 +y?+ex 000000000000000OOO000
000000000000000000000002*+4?000 (00000)00000000000
00000022 +4y?+ex 0000000023+ 00000000000000000000000
00000000000000000000 Oversal 000000000

gbbodoboobobooboooboooobooaood

00000000000000000000 22-¢20 2*-3? 000000000 (000)00
ooo

gobooboobbooboooboooboobboobo

0000000 (boooo0O0)000DO000bOOO0O0DU0OODOO0OOOO0DUODOODOoODOOOOon
gopbobooboobbooboobooobooboobboobboobon

gbbodbboooobbooboobboobooboboobooyd

gbobooboboobobobboboboboobobobooboboobooboboooboono
O00000000000000000 (symplectomorphism) 0000000000000 00COOOOO
gboboooobuoooboooboobobooooboboobboouoobooboobboooboaoa
goboobooobogooon

gbboobbooobooboobbooboobbooboboobuooboobobooboan

gboobooooboobooooboooobobobboboobooboobobobobbobg
000000000000 0DO (defect) 000000000 OOOOOODOOOOOOOOOOOOODO
goooooboooboobooooboboboobooboobooooboobooboboobo
gbbooboobbooobooobobooobgon

gboboobooboboooboooboooboobboobo



O00000ODO000000000000000000000o0o0o0oooooOoOOo00ooooooo
0000000000000 000000000O000O000000000000D0o0oooooDooOoDO
00000000000 000Coxter OO Regular Polytopesd Dover Publications, Inc.(1973) 00 0O O
0000000000000 00000O (19Y)UuoooooooooUooooooooooLoooooo
000 (200)00000000000DODOO0OOOO

gbboodobboooboobbooobooboonon

O00000000Oo0000Oo0U0O00oOO0O00UO(DooUL0)0DoDoOUoOoooDoOoUD
0000000000000 00000000O0(@MO0D00D0D0D0D0DU0bOO0O0DOOOOODOODODOD
00@o0o0ooo0o0)00oo0oU0ooOO0o0oUoO0)yDoo0o0ooOO0o0DUOoO0OoDOOooooDoOO
gogboboooobobooboboooboboooobooobobooobbuooobboooonobood
000000O00000000U00O0bO0000DO0LO0O0000DO0O0O0 (oooD)0Doooooo
00000O0000oo0o0o0oOoO0OoO0O0U0OOO0O0D0O0D0OOOOODOODODOOD (o)o
goboobooobooooboooobuoobobobooboobbobobbobooboboobOon
gbogbooooboobobooboboooboobooboobooboboooboboobon
OO0000OOtechnic0OO0O0O0D0DO00Oat 00000000 ODOOOOODOOOOODOOOODO
OO0 "7 000000000000 0DOO00OO0O0DOO0O00OO0ODODOOOO0ODOOO00ODOOOO0On
gboboobooobogd

gooboboooboobooooboobbooboobobooobooboboobuobboobog
god

gbobobuoooobobobobooobobobobooooboboboboobobobobLoooo
gbbooboobobbooboooobooboobobobooboobooooboooboboba
O000o0oO0000o0o00OoO00oOOo0O00O0OO00DO0O0U0ODO0O0DO(@UODOOOOOOO
000)oo0ooooOO0oO00o0o00o0oOoO0O000D0DU0OOOODO00D0D0DO00ooDooobOoOOo
gobooboooobooobooboobooboobooobooboobbooboobbooo

oooHp8OOO0ODOOODOOODOOODOODOUODOODOODOODOODODODOODODOOO
gbooooo

goobobooboboboobuoboboboooboboboboobbooboboobobg
oobooboobobobobobobobooobmobobobobobobOobobOobOobOoDOo
gogobooobobooobbooobbooobbooobboooobobbooooDbboobLboOon
0000000000000 0D00O00O00OOOOOO0O00D0D0D0DO0D(UODODOOOOODDODOD
00000o00000o00L0) 000000000000 O0UoDOO0DUbOOOUODOOOUOOoOO
gbobooboboooboobooon

00o0o000ooOo0oo0o0oooO0oooO0o0oDOoOooOoo0oooooogooooo?

gboboobuobooboooboobooboobobooboouooboooboboobobbobo
googooobooobooboboobobobbboobobbooboboooboobobuooboobobo
0000000O000000000ooooOo00CoOO00DU0O0O(UOobOoOO0ooDUDoObOoOOooO)Ooo
0000o00o0O000oo0O0o0U0ooO00O0O0000O0O00D (booO)ODoooOooooooooo
gooooooboobooobobuoobobooboobooboooobDboboobobbbbo
goobobobobobobobobobobobOobobOobOobOobOobObOobOobDObODbO
gooooboobobboboobobbobooboobooboobobboobbobobbbo
gboogbooooobooboooboboobobobooboobuoobobobobbooboboboo
O0o0(@o0oooo0oo0bOOo0UOooO0o0OoO00O00) 00O 0D0O0OUOO0DODOOODO
gbooooboooboobobuoobobbobboobooboobobobobboboboobood
goobooboooobooboobboobooboboobbooboob0™oboobobooobon
gooobobmoooboooobobobomooobooboboooobobobooboboooDo
negative N 000000000000 0O0ODO0OO”ODO0ODLOO0ODODODLDODOODLDODOUODOODDODLO
00000o0O0000O000o0O000O00O000OO00ODO0O0DO0OO(D0DODDOOODODOOOOOD
0000000o0o0o0O0000000oO0000)000D0DOOOO00D0D0DOOOOOODODOOODOD
0000 http://www.math.sci.hokudai.ac.jp/ 00 0000000000000 0O0OO0OOOOOO

gboooooooobbooboboboobbobobooobobobboboboobobobon
gboobobgoooboboooboboboobooooboooobobbboobobooobOobLOon
gbboobooobooobooaod



