0000000000000 0000
00000000 0o000000oo0on
00 @000 00 20130 70 270

Joooooodoodboododn i

1 0O00o0oon

gbbbooobobbbooodgbbbuooobbboooobbboodabon
gboboboooobbobuooooboobbbuoooobbbuoooobbooao
gbbboodbbbdoodgbbbuooobobbboooobbboodobbboo
godooooooooooooooooobobooobobbbbooooo ---boo
gbbbuoodgbbbdoodobobboooobbbooobbboodobbbon
goodgbobbooogbbboooobbobuoooobbbuoooobboao
obogdg

gboboogbuogbobuogbobobgobugbobobuogooboobaon
gbobbobboboobobobooboobooboobooboobon
obhoboodboobobboobuoobobbboboobobboobg?2737-194
BCOOUOOODDODOOODODOOODODOOOODOOODOOO0OO0ODO 46000kmb 0 00O
40000 km0 0 0Q0ooOoooooboobooboooboob,0boobon
gbobobogz287?212B.cCOb0000b000O0o0o0booboooobobon
gooooooobobogoobooboob 1ocoboobooboboooon
obooboboobobobuoboobobobobooboboboboooobn

O 1.000000000000

gbbobuogoobbbogooboboooooboboooobbboogooon
gbobooboboobogboobboobbisse-1eso0noooooooon



Oobl1e43-17270 0 0000000 1646-17160 0 00 0DOOOO0OOODOOOO
O0oo777-18s50 0000 bbb oooboooboooboon
gbobbooogbbbuoooobbodao

2 Joooogog

gboboboogooboooobbooogn

e NUUUODLODOOOOO

e HUUOOODODOOOOO

e HUOUODLODLODDODUOOODDODOUOOOODLDDOOO

gobogobbooobbooobboo2000bboobooobboo o
gobbobbbmooobobobbbbbbbbbbooooooooooooon
gooobuooboobboobbuoobobobooooobbuoobboonooo
gbobooboobobogbg20bo0oboboobooboobbobon
gbboggobooboobbooboobbooboboobboobooboobo
gbbuogobbtbonouogobuogbbuoobbbdaoobbbooobboo
god

g2:00000000000000000O00000000000

obhoboodbooobo3bobgbouoobuooboboboobooboboobo
gbbdgbobboooobbboooobbboooobbbuoooobboao
gobbbbuogobbbuoooobbuooooobbbuooobobbuooobon
gbbbuoooobbboodobbboooobbbooobbboooobod

gbbbuogobobbbooogbobbuooobobboooobbbuoogbon
gboboboooobobooooboboooobbbuooobbboooboboobooo



030000000

oobooboboobobobooboooooooobobotbobobobobon
gbobobobobogogbbboogobobobuoooobbboooobobogao
gbbbooodgbbbooodgbo
gbobobogoobbboogoboboboooobbbooobbbuooonoon
gbbbuodgbobboooobboooobbbuooobbbuooobobboo
gbobogbogbobogoboobboobooobboobooobboobon

3 Jdoooooooooooon

oboboobooboobobbooboobobbobbobooboobo
oooooboooobgboboboboeeoooooboobobobobon
gboboobo..boboobbo4b0b0b000b0bO0Ob0Oo0bOobOn
oboobobooboon

U4 00000000000000DOO00DOODODO

gbobobbouooogobobooogobobogbogbbuoooooboon
ROeeUbgobobobooboboobobooboboobobuoobogon
gbbodgbobogobooobboodgbboobbooobobooobboobon



oboobooooboobooboo 000 @w=-2)00000000000D0OO0
gooboboooon

On00000000 =@m-2)x180°

gbbdooodoooooodooodoooooooooouoooooonon
0o0doo
godoododoodooodoooooouoooooooooodoonon
oooooooooo

360° = 2zrrad

0000000000000000000000 180°=x2rad 0000000 1rad
0000 1000000000 1000000000000000000rad00
0000000000000000000000000000000000000
0oooon

000000000 =@-2)n

gooobogao
gbbbouooogbbboooobbbbooobbbobuoobuoooobon
gbvooboooboobogboogboooboooboooboogobooon
vidgoobbobobboboobououoooooobbbbobbobbboboododaao
gbobobooogbbobuooooboobbbuoooobbboooobbooo
gbodbdodgboobdvuobbuobbobobobooboobooboobao
obobobobbobooboobuoo sobuooboobon

Os-0dbogboobooboobobo=00

obogooboboobobbobbob1gecobooboobooboobo
goboboobbodg goebogobooooooooboooebbgonoboon



gbbbuooogboobbboooobbobuoooobbbuoooobboan
gobobooooboboobon

gobbbuodvyvbbuooobbbood=0ddvybuuoaoob
=x-0U0vO0ooooo

gbobbuoddn00b0bO0O0o0o0bbboooobobog

O.0000000000D0000000D0 =0A00000000
=0n000 x—0O00)0OO0O
=npr-J0 n0000O000O0O0O
=nr—(n-2)r
=2n

0000000000000000 5000000 10000000000000
100 (=27)00000000

4 OJ0d0ooooooooo

gboboboogobboobuooon

e HUUOODLODODOUDLDDOOOODLDDLDOOOO
e HUUOOUODLODLDOUOOOODLDODOOOOO

e HUUOODLDDLODUOOOODLDDOO

oboooobobboooobobbboooooobobboooobbbboooooboo
gboboobooboobobbobooboobobbobooboobon
oogdd

oboboobooboobobooboobuoobobbobooboobo
gbooobobobooboobooboobooboobooboooboobon
vOooooooboooooooooooooovyoooob e oo bOOobDOODO
gbobobodvyoobobbuooobboboooobobobboboogybbooo
oboboob 2200000000

gbbodbboooobwbhbooobbbooobbwboobboboooobo
gbbuogobboodgbooobboobbogobbuoobbbodowog



O600000000D00O0DOOO0

gbooobgbo7odboobobbogbuodboooboboobubuagoboo
gbbboooobbbuoooobbbuoobuoooobbbuoooobboan
gboboboooobboobbboooobbobuoooobbbuooooboboao
gbbboogobbboodobbboooobbbuooobobbooodd

Ug7:.0000000000000

gbbobooogbbboooabob
gbvyoOoobooboobd=2r-00vyuoooooboyoooooog

obobooobobooobuoboboobobobobOobboobOobbobOon
oboboboobb2r0b0b000ODbObLOO0ODbObOOOODOO0ODbLODbLOn
goooogao

gbbbugdgbobbuoooobbuooogbbbuooobobbbooogbon
gbobobooooon

01 o000b0boobooobobouooboooboboboboounooD 40
gbobooboobooboboobobobobs3sggboooboboobon
gooooooboobobood gDDDDDDDDDDDDDDDDDDDDD



2ﬂ—3xg:nDDDDDDDDDDDD 400000000000O00DO0DOO0OD
0000000 4xr=47000000

ob2 0000000000 00Ob0O00b0O00ObO0O0bOoOobOoOobOonn

. 00o0ooogoo

2. 000

3.000000008000noobonoooo 400b0bo0b000ooaoa
4. 000000000 ROOoOoOooOoooOooOo30o0o0oooooaa
S5. 0d0nooooooooooooobooon souooooooonod
6. 000

7. 000

8 nO0O

9. n0O0

S Uououououououououod

00000000000000000000000000000000000 4x
000000000000 0000000000000000000000000
0000000000000000000000000000000000000
000000000000 0000000000

000000000 (vertex) D00 VOO (edge) 000 EOQ O (face) 000 F O
O0FO0O00nO000RO0,..n000000000000000VOOO
0 wOw,...0vwODOOOODODDOOODOOOO

2nVv-Uovwoboooooooo)-gowooboooooo)
----—@Udvwgoobooobooono)

obhooobobbo20b000booboobobo0bmubd neUO,..., np
gbbbuoooobbboodgbbboooobbbuooboooobobo

V- 00000000)-(n00000000)----(m,00000000)

F F
=2nV — Z(nk -2 = 27TV—7Tan +2nF
k=1 k=1



F
gbboboogoooogn anDDDDDDDDDDDDDDDDDDDDDD
k=1

F
gbobogoboogdgn 2DDDDDDDDDDDDDDDDDDDan:2ED

k=1
goooooboood

gbooboboobobbobod =2n(V-E+F)

gbbbboooobbboodbbbbooooooobbboooobbod
ooooodboo Vv-E+F=2000000

gbbbooogbbbuoooobbbdao

6 U

gbbboooobbbuooobbboooobbbogb

OO0 1{@000ooo0).0ooooon (vertex) D OO VOO (edge) DO 0O EOO
(face) OO FOODOO
V—E+F=2

gooood

01000 200000000000000000V-E4+F=2000000
gboboooboboooobobobooooboboboooobbboooobobobooo
gbbboooobbbuoooooobbobuoooobbbuooooboboao
goobogd

gbbbugobobbooogbbbooobbboooobbboogbon
gbobogobbuooobboobobobooboooobbooobbog pOOO
goodgobboboooobobbbooooobbbouoooobbopbbOOn
gbobogooboboogobbbbuooobobbooobbo pObb1bOO

SP={(x,y,2) | X +y+=1)

obooboobooboooooboooboob o=@,0,000 PODOODOO
goobooboooobbopPOddd woobboo owboooogd
owlO0O 000000000 SwODODODO0ODOO0O0OOO0OOO0 o0000O0OO
S000000000000000000000000000 w00 SwOOO



gbobboobooobbobogsubbooboobuoobuoobuobbOon ed
gbbogobbooobobooobuoooobbooboboodgobogobooo
0s$?00000000000000000200000000000000000
goboboogoobooogon

0000 POOODOOOOODO SPO00000000000S?00000000
gbbbuoogobobuoooobboooobbbuoguobbbuoooboboobooo
guobodbooobboouoouobdobboobboobobobuoobbooo
g 1oobodgogboobbouooobobobogooobobobbuooogn
oboooobovVv-E+F=2000000000000000

U8 oboboggooo

gbobobbuooogbobobouoooobobboboooobobobboooonbobn
gobobooobobooboboboobooooboboboboobobobn
gboobooggd



