Dooog1l

b 160 10050

1 O

goboobboobooobboobooobooobooobbooobooobo
ubooboboobouoobobooboobobboobobooboboobooobo
ubbooboooboboooboobobobobooboon

goboooboobooboobobooboobooboboboboobooobooo
gbobobobbobobobobobouobooooobobobooooooobobobo
uboooboobobbobooboobooboboobboboooboooboooong
googn

2 JOooooon

goboboooobobooooboobbobooooobobooooboobobobooonoog
ubooobooboobouobooobuoobooboboboboobooobooboboobo
gbooobobooobooboobooboboboooobooboboobooboobooobo
googboobobooobobooooobobooboooobobobooobooboon
uboboobooonboog

21 ODOoogobooboooon

gobobooooboboooboobobooooboobooobooobooboobooonoog
gbobodobboobboobbooboooboooobooooboooooooboo
goooboboooboooboobooboobobobbooboobobobobod add
gooooogoboboobobooobooobobooogboobobobooobooboon
uogboboboboboooooboboboooooboobobobd e0bODbOOO000oooooboOog
U0cDO0O0D00O0O0OO0ODDOODOODOODODDLOOODbOO0ODbO0ObO0ObLbOODDO
oooo

gboobobooobooobobobooboooobooboooboooobooooooon
gboooboooboboobobooboboobooboobobobooboboooboo
0000000000000 00000000000000000000000MO0

000000000000 000D0000000000000000000000000ooooon



ubbooobooboobbooobboobooboooboobooooooon

22 0OOO0OoOobDOO

gobooboboobooboobobbobooobooboobooboobooo
ocooooooboOooooooboooboboOoOoo AODOOODOOOAOODO
ugboobobobobobooboobobobobobobobobobobobobobo
00000 +¢0000D0DO0O0OO LOODOOO ARODOOODOD

L =/coth (1)

goooooo
(HhOoooOOOoOoUoUODOUOOOOO0OO0OO0O0O LODODODOO¢ODO0OOODODDOOO
0o0oooooobooooboooboboooooooo Lobooooboooog

oooog o
¢ = Ltanh (2)

gbooobooobobooboooboobobooboobobobobooboooooo
0000000000000 UooooooooO0o0oooooooooooooOoO
ubooboboobobbooboobobooboobobooboooboobooobo
0000oOo00oOOoO0Ooooo0o0obOoOO00oOoO0Ob0O LOobooobbOoobobooo o
000000000000000000°20

gboobooobooboobooboooboooboobbobobooboobobooon
oo0ooo0oooOovywoo00ooO0o0Doodoo0oobogoooooboogooooo
googboboooobogoboboobooogbobooogboobobooooboon
000000 00000000000000000000000000000000
rO0O000O00DO0O0O0DO0ODOO0OOODODbDObOODODObDODODbDOobbOODO RO
gooooo

23 OUO0O0O0OobDbObDOoOoOoon

OoooooOooobbo0oe0bODOOOO0ODOOOODOOOODOOOOROO
oooobodb 000D AOODODOODOOODODLDOODODOLODOODUODO
goboooboooooboobogoboboboboobooboobbobobooobooboobo
uboboobbooboboobobomooboooooboobobooboboobooooooo
0000000000 00O00O00DO00O00D0O (e, h)00000OOOOOOOOO
000000000000000000000000000000000040

ooboboooobooobooooooobooboooboobooooooooooooooboooooooooonon
goboooooooooooooboooooooobOoOoOooOoOooDoboo

‘00000000000 000000000000000000000000000000000000
oobooooooooo

00DU000000000D0DU000000D00OU000000000D0D0DOoUooog
gobooooooobooooooooDo

‘0000000000000 0000000000000000000000000000000000
goboooooooobooooooobooobOOoOoOoOOoobOboOoOobObOOobOoOoobboOoOooo




gboobobooobooboboobooboboooooboboobooboooobonoon
googbooboobogoboboooboboooooooooobobobooobooboon
ubogbooobooboobuoobobobboobuoobobboboobooboooo
ubooobooboobobbooboobooobobboobooboobooobobobono
vbobobobooboooooboboobobooboooboobobobOobobon
ubooboboobooobobooboobobbooboboobobooboooo
ogbooooog

ggboboooboobooogobooboooobobooobobooboboooDoo
ubooboboobooobobooboobobboobooboboboobobooobo
ubooobooboobooboobooooobuoobooboboooboobooobo
0000000000000000000000000003%0

24 0000

gbooboobobgooboooboboboobbobooboooboooboooboon
googoogoboooobobooobobooooobooboobooooboooboboon
ubobodboobobboobooboboboobooboboboobooboobooobo
ubooooobooobobooboooboobooboobobbobooboobooono
oooo

gboobobooboooboobooboboobobooboboobooooboonoo
ubooobooboboboboboboooboooboooboboboobooobooboooo
vbobooooboooooooooooooooooooooooooooooooo

gboobobooboobobooboobobooboobobooboboooobonoo
Ub 0000000000000 000y00O00O0000O000O00O000O0ODbO0ODOO
00000oooooooo0oooooD (wy) 0000000000000 OODODODOO
Os/wooo0o0obooboo00oDbo0bbOUd oOOODOOOOUOODOODOOOD
goog

x = fcot hcosa, (3)
y =/{cothsina (4)

goooooodoooooOooobobo00o AOODOOO0DbDOOOODOOObDOObOD
boodbe0bOoobOobOo0obOo0obOo0obbOobbo0obo0oboobobobobo
ooboooobomoooooboooboobooooDOO0 AODDODO e OOoOO
ubobooobodobdob«0ybOO0bOO0obOOb0O0bO0ooobobOoboboobobono
ooobdz0y000000DO0ODO0DODODODOODOODODOODbDOODbO
gbooaoo

0000000000000 0D00N0NDONON0NDON00NDDO00NDONON0NDDO00DNDOoOoOoono
goooboooooboobooooboooOoooooooooboboOobOOobOOOO0OOOoUOobOObOObObDODboDbODO
goooooooboobooooooooboobobooboboobboobooDbOooDObOoDbDOoOoDOoOo
obooooooooooooooooooooobooooooooooooOoooooooOoooOoooonn
goood



(3)0 (4000000000000 0000000O0000UO2xz0y0OO00O0OO
2 2 2
e“tang 2 yo L 9 9
(w—l— 2 K) +1_62—(1_62)2(e sec gb—l) (5)
0000000000%000 ¢00000000000e000 ¢00000O0 OO0
ogr

e= COS¢D (6)

sin

00000000000 |0 (5)00000000000000000000 (5)0

(1—e?)a® 420 *tang x + y* + 2(1 — *tan® ¢) = 0 (7)

ogboobooooboooooon
(5)000 (7)OD0OUO0OUOO0OCO0OOO0OUDO |elOO0UOOODDOOUODOOUOO
uod

ggoooobon u

1) e=0, O, 22y’ =10
2
2) 0<lel<1, 00, (o+5220) + 2, = L (sec?s 1)
3) el =1, 000, 20tane z+y?+ 2(1 —tan?¢) =0
2 2 2 2

4) 1<lel<oo, OO0, (a;— eeztinf 6) -5 = (626_1)2 (e2sec2¢— 1)
5) el = oo, oo, x = {tan ¢

(6) 00000000000 UDO0OD ¢UOUOOUDO |eDU00U0OOODOOOOOO
0000000000 /0DODOOOOOOOOODODODODOOODOODOOOOOOOO
000000000000000000000000000 lelO00O0D0OOODOOOO
gboooooooooooooboobgooboon

gbooboboooboobobooboobobbooboooobooboobobooooboonon
gboobooboobobooobooboon

24.1 0ODO00OO0ODOODODOOe=0000D0

00000000 (¢=90°6>0) 000000000000 (¢p=-90°,6<0°)0
O00DD00Oe=0000000000000D00O0000DOOOOOODOYOOOOOO

242 ODUO0O0OOO0ODOUOOOe=0c0cU00Od

000000000000000000000000000D0O0O000 (6=0°000
0000000000000 0000000000000O00000U (lejl=00)00onO
OO00000bDOoO00O0o0obDo00ooO0ooboboOgbz=(rtanp0DOOODOO

00000000 Appendix 000000000
'00000000000000000000000000000000000000000000000
0oo0O



243 000O0O0O0ODODOOOOOODOOOOOOODOOO—=-66.5°<¢<66.5°0

0000000000000 00D0O00000D0000 —23.5° <6< +4235°00
0000000000000 00000000OD0000OD lefOO000DODOOODOOODOO
0000000000000 00000000000DOO00OoO0OUDlelooOo0OOO
O00OOoO0000O00eOoOoOoOooOoDOOOCOOOdOODODODDOODOOODDOOO
ubobogoobooboobbooboobbooboobbon

2.4.4 00000 (J¢|>66.5°) 00

oOde65°0000000 —66.5°00000000000000060 —=235°<4§<
+235°00000000000DO0O000ODOOOOOODOOOODOOODOOOO
0000000000000000000000000000000000003%0

3 Uobobgogd

000000000000 000000000000000020040 80 120000
0000000000000000000000000000000000000000
O0oooooo

3.1 Ougoobobooooon

gboobo1200b0b00b00000o0obobobooobooooboobobOono
Oo0O00d20cmO0000C000DOOCCOSGO0emO0OO00O0OODOCOOOOOODODOO hig

ooooo()oo0

L 20
cot h12 = z = ﬁ =04 (8)

OO000Ome=682°0000000000

3.2 OUooooboooon

gbooboboobooboboobooobboobooboboobooboooobooo
uboooboboobobooboboobooboobobooboboobooobo
000000000000000000000000000000Y 000000000

000000 ¢000000 60 ¢+6=90°000 180°000000000000000000O0
00 (lef=1)0]¢)=10000000000000000000000000 |¢/=1000000000
66.5°0000000000000000000000000000000000000000000000
00000000000000000000000

‘00000000000900 1000,0000001000 1100,0000001100 1200,0
000001200 1300,00000 (1300 1400,00000 (1400 16000000000000
00000000000000000000000000000000000000000

°OopoDO000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000
0000000000000000000000



o0:4

Ulogboobgd

gboobgooboobooobooboobbooboobboobooobo

ggboboooboobobooboobboobboobooobobooboboobbooboo
ubooobooboooboobobooobooboboobooboooboooboooo
gbooobobooboobobooboobobboobooboooobobooobo
ooooboboboooooobooooooooooo wBeoooooobooooooooo
gbobodbobooobboobbooboooboooobooooboooobooooboo
gbooobobooboobobooboboobobooboobobooboobo
oooon

3.3 Uuugbbbuodgobboodad

240000000000 DO00ODODO0D0z00DODODOODOODODODODO YOO
0000000000000 000000000000000O0000O00000 (x4,v)
gbogbooobobob;o0oboobuooboobboooobob9tud:=1000000
1600 :=2700000000000000000000000O0D0O000YO

NQgOoo00000000000000 12000000000000000000000 2cmO000
ooooooobooooooooooboooooboooooooooooooooooobooooooonon
oooocoooooooo



0000000000000 (¢ =>5em)

i | wi(em) i (em) Xi(=wi/f) Yi(=wi/l)
1 1.47 4.71 0.294 0.941
2 1.61 4.18 0.321 0.835
3 1.71 3.65 0.341 0.729
4 1.79 3.26 0.359 0.653
) 1.86 291 0.372 0.582
6 1.88 2.53 0.376 0.506
7 1.91 2.06 0.382 0.412
8 1.93 1.71 0.386 0.341
9 2.00 1.35 0.400 0.271
10 1.96 0.91 0.392 0.182
11 2.00 0.59 0.400 0.118
12 2.01 0.29 0.402 0.059
15 2.00 0.00 0.400 0.000
14 2.06 -0.74 0.412 -0.147
15 2.03 -1.31 0.406 -0.262
16 2.06 -1.56 0.412 -0.318
17 2.06 -2.12 0.412 -0.424
18 1.91 -2.44 0.382 -0.488
19 1.94 - 2.82 0.388 -0.565
20 1.88 -3.32 0.376 -0.665
21 1.76 -3.82 0.352 -0.765
22 1.71 -4.32 0.341 -0.865
23 1.47 -4.88 0.294 -0.976
24 1.41 -5.47 0.282 -1.094
25 1.29 -5.94 0.259 -1.188
26 1.06 -6.56 0.212 -1.312
27 0.88 -7.44 0.177 -1.488

3.4 UUgoobbOoooooboobood

00000 (nOO00000o0O00000oOoO0O000o0ooOoOOooooooooDOoO
O0000000000oooo0ooO(rooooooODOOO0oO0D0DUOoDUOoooOoODoOOOO
oboooooooogo xXovyno
T

Y
X = Y==°

0000000000000 (nooo0oU0o0 X, Yyoooo
(1—e*)X?+2e%tang X +Y? + (1 — e*tan® ¢) = 0 (10)

OO000O0O000OO0oO0ooooOo0ooOoO00oyOD000DOOO0O0DOOOODOOOOOO
00000000 (lo)00ooooO0o0o0oUoOOO0o0o0D0OobOoOoODODOOooOOO



(10)000000000 o000 ¢0000D0D /00000000 |e|000000
00000000000000000000000000000000tan¢ = 0.73400
00000000000000 00020000000001"%20

000000 X,,Y; (4=1,2,---,27)0000000000000000000000
000000000000 000

2 Z%L{(Xiz — 2X; tan ¢ + tan? gZ))(Xz.2 + YZ.2 +1)}

e’ = =10.89 11
(X2 — 2X; tan ¢ + tan2 ¢)> (11)
gooooboobooboooboo
oooobbobbbboooouooug ed
e(00D0)=3.30 (12)

000¥00000000000000 80 12000000000000000000O0
Ub00Oe=3300000000000O00O0O0D0OOOODODOODOODOODODODO
ubbobobogbuoobboobuoboobbooboobo

000000 (6)000000 (12)00000000O00D0ODOU0OOOOUODOOO
000000 éooo)ooooo

§(000) = +14°09 (13)

googd
0000000 (20040000000000000000000O06&ODOODO)

S(O00D0D0O)=+14°56 (14)

gbobobobooooboboboboboboboboooobobobOobobo
gbooboooboboooboooboboomobooboboooboobooboooboooobo
gooooboobooboobon

4 0OO00O0OoOod

gbooboooboobooboooobobobobobobooboobbooobobo
obooooooooogogobob2040 80 1200 000000000000D00
0000000000000 00O0O%OD000000000000000000000
googoogoboboooobobooboooooboboooobobobooboon
uboooooboooboooboobon

200 2000000 Appendix 00D DOO0O0DODDOOOOODOOOODODOO
BOoO0Do0000000000000000 80 12000000000000000000006 > 0)
oooooooo

“OopgQooooOoOoOoooOoOoO0ooooooo



e

. IR100
Sl
:®
K3

0200000

4.1 0OD0O00O0O0O0OODOOOoOOobDOOd

000000000000000000000000000000000000000
0000000000000 000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000¢0000000000000

000000000000000000 20040 80 120 12000000000 68.2°
000000000000000000000000000000080 120 12000
0000000000 L=38cmI0000000000O00000O00DO0O0O0O0O0OO0
0oo'o

42 0O000O00O0OO0OOOO

gboobobooboobobboobobobooboobuoo 000 y0b00Oo0on
uboooboobooobooobooboobobbobooboobooboooboboobo
goboboogoboobooogboooobooobooooboobo12000000
ooooooooboOooooboOoDOOobO0o0oboboOoO s3c0bbooooooooooo
ubooobooboooboooboobooboboboboobobooobooobooooo
gbooooooooooooooog

BO00DO000000D00D0000000D0D000000DO00DO00DDO00NDO00DONONooon
gobobooooooobooooobooooooobobooooboooo



4.3 0U0O0O0OO0OO0ODOODOOOOOO0

00000000000000000 0000000000000 y0000000
0000000000000000000000000 (z,y),i=1,2,---,27,0000
00000000000000000/¢00000 (X,,Y;) 0000000000000
0000000000000000000000

44 0O0OUOO0OO0O0OODOOOOODOOO

(11)00000000000000000 (X;,Y),i=1,2,---,27,00000000
00000000000000000000 e0000000000000000 80 12
0000000 é000000000000000000000000 (5= +14°56') O
O00000000000000000

4.5 0O0O0OO0OO0O0ODODOOOOO0OODOD

gbooboboobooboobooboboobooboboooboboooobooon
gbooobooboooboobobbobobooogobobooobooboboobobooo
ubooobooobooboboobooobuooboboobooboboobooboooobooooo
gboooboboobogo

4.6 D0O0OO0OoOobDOOOOoOoOoboOOO

gboobobooboobobbobobooboboobobooboooobonoon
gbooooobooooo

4.7 OD0O0OO0O0O0OODOOOOOOODOOd

gbooboboobooboobobobooboobobooboooooboooo
ubooobooboboboboooboobobbooboobooboboooboooo
obooooooooooooooooog

5 Luoobooobuoood

000000000 (h)0000o0oo0O0o00ooOo0obOoOO0O0ODODUODODODODOOO

goao : a
ooo : h
ogoog : §

obobooooobooognD oo O

10



go0DOOoO0OOoO00oOOo0bDoOOobOOO0U0DbDOOobOO00oDoOUOobDboOooooD e
00o000oo0oo (r,y) 00O

x = fcotzcosa

y =/{cotzsina (15)

0000000000 :0000000000y000000000000000000
00000 :0000«00000000000000000000000000 (6,H)
000000000000000000000000 HOOOOOOOO0s000000
000000000000000000000000000000 (h,e)0OODOOO
0 (5,H)000D0

cos hsina = cosdsin H,
coshcosa = —sind cos ¢ + cos d sin ¢ cos H, (16)

sin h = sin d sin ¢ + cos d cos ¢ cos H [

goooood
goooon
t hsi cosdsin H
cot hsina =
sin d sin ¢ + cos d cos ¢ cos H'
—sin d cos ¢ + cos d sin ¢p cos H
th = 17
covhrcosa sin § sin ¢ + cos d cos ¢ cos H (17)
goo
XEE:—§1n5F03¢+c085sin¢c03H’ (18)
l sin d sin ¢ + cos d cos ¢ cos H
v=¥_ ' ' cosdsin H (19)
¢ sindsin¢ + cosdcospcos H

uboooboobooboobooobooboooboobooonooboooboooo
oooooooon

goooooooooooooboobobob Xoyoooooooooooooo
obobooooob0o FOoOoobobobooooobuoooooooobooboooo
gboboooooooooooooobogoboobobooobobon

(sin¢g — X cos¢) cosdsin H = Y sind
(sing — X cos @) cosd cos H = X sin d sin ¢ + sin 0 cos ¢ (20)

O00000snHOcosHOODOOOOOOOOOGO
X?%(sin®§ — cos® ¢) + 2X sin ¢ cos ¢ + Y2sin? § + sin® § cos® ¢ — cos? §sin? ¢ =0 (21)

oooooo
000O00sin?6 # cos?¢ 0000 Osin?d =cos2¢000000000000000
ooo

11



5.1 sin?d #cos?¢p 000

oooon
(X .s;n¢cos¢ )2+ | 2sin2(5 v2_ 'si2n2(5cos25 (22)
(sin®§ — cos? ) (sin”§ — cos? @) (sin” § — cos? ¢)?
goon
5.1.1 siné=0000
goo
X = tan ¢ = const. (23)
000000 (19)00
H
v — tan (24)
cos ¢

0000YyOoOoOooOoOooOoOoooooooXOooo(®ouooooooomouoo
000000000000 (X=tang)JODOOOO0OOOO sinéd=000006=00
ooooooboooobobbooboboooooboboooooooooDoboon
ocooooobooboooobooooboboooboobbo  xooboobbooboobbooo

sind = sin Asine (25)
O0000000e0000000sind=0000sinA=00000 A=0,x0000

ubbooboboobuoobboobooboobboobooobooa

5.1.2 sind#00O0O00O0O0O0OOCOOOOOOOOO

googn

e? tan ¢ 2 y? cot? § 1
(x+ (b) (

1—2) Tz e2) - (1—e2)? - (1—e2)? (62 sec” ¢ — 1) (26)

OO000o0onoen
cos ¢

= 27
¢ sin & (27)
O0000000000 le|0000000 20000000000
5.2 sin’d=cos?¢p 000
Dooog
Y2 42X tan¢ + (1 —tan®¢) = 0 (28)

goobooobobooboobood



6 UUOoboobuoobbobbooboo

gbooboboobooboboobooboboobooboboobooooon
0000 (l0)00000000000oooo0o0000 (X,Y,)0oooooooo

(1—e))X?42e2X;tan g + Y2 + (1 — e?tan® ¢) = 0 (29)
D0D00000000000 (X,Y;) 00000 (290000000000000

& = (1—eHX?2+22 X tand + Y2 4 (1 — e* tan? ¢)
= X?4+Y?+1-e*(X?-2X,tan¢ +tan’¢), i=1,2,.--,27 (30)

O000000&00000000000000000000000O0D0000000
ooaQ

(30)0000 ¢00D000000&0200000000000000000000
000000000 S(e?)

27
S =3¢ (31)
=1

0e200000000000000000000000000000000 (30)00
ooogooooooo

27
S(e?) = [Z(Xf — 2X; tan ¢ + tan? gb)ﬂ (e)?
=1
27 27
_2[2()(12 — 2X,tan ¢ + tan® ¢)(X? + Y2 + 1):|€2 + z:(XZ2 + Y2+ 1132)
i=1 i=1
0000000 £ 000000000000000 (2)?2000000000006%20
0o
o il (XP —2X tan ¢ + tan® ¢) (X2 + Y2 + 1)
71 (X7P = 2X; tan ¢ + tan? ¢)?2

0000 Se?)0000000000000000000000000006%20 (33)00
ugbbooobgodaboan

e

(33)

13



