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(1) Harbour dues o

Ocean going ship and tanker 0.07US$=44R? JGT/30 days

Domestic ship : 0.035U3%=22RP/GT/30 days
(2) Berthage fee _

Ocean going ship and tanker 0.07Y83=44RP /GT{24 hours

Domestic ship 0.026Y53=16.5RP /GT/24 hours

(3) Pilotage fee

a. Pership _
Ocean going ship and tanker 30,700RP x 2 = 61,400R?
49.1VUSS x 2 =98 2USS jship
Domestic ship 20,400RP x2=40,800%P=65,28Y55 /ship
b, PerGT
Ocean going ship and tanker © 14.95RP x 2=29 9Rp
.- 4 Harbour : Sea Pilot
Pilot Rupat Strait Bengkalis strait
1495RP = 7.44 + (—03 ; 48
0.0245US% x 2 =0.049V53/GT
Harbour .Sea Pilot
Pilot Rupat Strait _ Bengkalis Strait
0.0245US$ = 0.012 + ( 0.017. ; 0.008 'y
Domestic ship 9.95RP x 2= 19.9RP = 0.31Y8%/GT
Harbour _ Sea Pilot ]
Pi.lo_t Rupat Strait Bengkalis Strait
19‘9RIJ = 5 '+ ( 6.6 '5 33 )
¢ . Additional fee (delay etc.) , _
Ocean going ship - 70YS%$=43 750RP [ship
Domestic ship I - 35US%=218,750RP /ship



(<h) Towage fee

Required tugboat Per tugboat Per hour
..O.A  [Number HP Ocean going ship| Domestic ship | Ocean going ship! Domestic ship-
71~100m 1 600~1,200 | 62US3x2=]24USS (25 500Rpx2= 168US$x2=336US5(68,500Rp x2=

=38,500Rpx2= 51,000Rp= =105,000Rpx2= 137 000Rpr=
77,000Rp 81.6USS 210,000Rp 219.2uU8s$

101~130m| 2 [1,700~3,400| 62US$x2x2= 25,500Rpx2x2= | 168USSx2x2= 68,500Rpx2x2=
248Uss=38 500%p|102,000Rp= 672VUS85=105,000 |274,000Rp=
x2x2=154,000Rr [163.2US8 x2x2=420,000Rp |438 4USS

151~200m| 2 [3,400~4,000| 90VUSSx2x2= 37,000Rex2x2= | 245USEx2x2= 100,000Rp x2x2=
360US$=56,000R?| 148,000RP= 980Us$5=152,500 |400,000Rp=
x2x2=224,000Rp |236.3US3 x2x2=610,000Rp |640US3

201~ 3 14,000~ 138UBSx3x2= 60,000RPx3x2= | 34]1USSx3x2= 142 000RPx3x2=
828Uss=86 000Re| 360,000RP= 2,046US3= 852,000Rp=
x3x2=516,000RpP |576USS 213,000Rpx3x2 [1,363.2USS

=1,278,000Re

(5) Rope handling fee
Domestic ship

6) SO 5 B,

TieTUS VAl 125,

11,500R?x2=23,000RP=36.8V5%/
less than 70m ship :

50%4>PavyTMEEL, RREOEHELTAH AL, Z@REH

2) ,3) ,4) bOREFOHENBLNRD,
AR EUBL - RRAE B A AUAR AR EL
Ship Type and Size Berth Occupancy Time. Number of Ship Calls
- L.0O.A |New Wharf |Exisiting Wharf
T T 8 88 | 1989
Commodity Trade Type DWT{ G {m) (h) th) 19871 19 1
Palm Oil For export _
(D Percel Tanker 26,000(16,2501 170 31 — 6 8 10 .
@ Deép Tank :
For domoestic use 10,000( 6,670| 144 12 - 44 58 75
@ Percel Tanker 2,300] 1,438| 82 12 12 46 62 20
Sawn Timber | @ For export -112,000] 8,000( 150 143 158 11| 12 13
(© For domestic usej 1,000 667; 58 - 77 13 15 16
Fertilizer 4@ For domestic use| 8,000( 5,336 135 173 192 21 23 25
| @ For domestic use) 5,000| 3,335} 102 173 192 25 26 28
Rice For import 8,000| 5336| 135 185 205 8 8 9
@ For domestic use| 1,0000 667 58 - 58 80 84 38
@0 For domesticuse| 500{ 334| S0 - 25 90 95 95
Palm Kernels | @ For export 10,000] 6,670| 144 54 60 10 15 20
and Rubber @ Fordomesticuse| 1,000f 667 58 -~ .12 25 34 | 45
General Cargo | @ For domestic usef 5,000| 3,335 102 152 169 21 23 28
(% For domestic use| 300{ 200 40 - 15 150 | 160 | 180
@ For import 10,000| 6,670| 144 189 210 71 7 7
Total ’ 557 | 630 | 716
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Number of Ship Calls
Trade Type DWT GT L.O.A (m)

1987 1988 1989
For export 100,000 58,800 270 520 535 550

For domestic ‘ )
use 35,000 20,580 200 287 295 303
15,000 8,320 157 182 187 192
12,500 7,350 150 32 39 40
Total 1,027 1,056 1,085

2) BEMEORTE

BHEEM LB —Th B, SRUS FAEBLETAH, 7L, Berthage fee UL LIV,
3) AMEREMALE 2 v» —BMORAMOHE

1979450, £3@IEAMFER&ORR " BhttRoz 2 vy —HRRAL " 26
FABO1985~1 99 0ECHUEIIZIFETHHOT, 198 2FEnNH1 98 IFEET
OHEEES PORTERIRL I L L L1,

E3E | EAMBESAICHT S BEER 0T AL+~ 0B L
(HH BUREEF < —va /B )

1976 1985 1990 2000
A i 459 6 4.2 74.5 93.0
P I 158 2 2.8 2178 34.8
xR H oA 14.8 191 21l 25.6
] F b 1.9 6.5 103 23.2
K Hh S haS 5.6 8.1 96 14.2
&t 8 4.0 1207 1433 190.6
CBMER )
1976 1985 1990 - 2000
W =7 45.9 64.2 74.5 93.0
i i
OEC D#ii® 120 165 15.5 14.0
FEOPECHER 5.5 89 115 13.0
N at 175 254 27.0 217.0
OPECLEENEE 2 8.4 388 475 6 6.0
OPECEﬁéﬂﬁE% 284 35.5 3 8.0 3 8.0
BBX > v 7 — A33 H9.5 A28.0
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4) BUHEYRETS (‘gﬁéiﬂ"ﬁ Yo & T T 1USE=625RP CHE I NG,

{1) Wharfage charge

a. Export cargo 90RP = 0,144VS3 /Ton
b. Non export cargo
a) Palm oil, Fertilizer, Rice 220RP =(,352Y5% {Top
b} Others cargo 275RP = 0.44YS88 |Ton
c. Container a) Empty 7RP = 0.0112VSS/TEU
b) Loaded (5RP ='0,024USS /TEU

(2) Transit shed charge
748RP = 1.1968US% /Ton/15 days
44%% = 3.07045% /Ton/]1 ~ 5 days
264RP = 0,4224V53 Ton/6 ~ 10 days
440RP = 0,704Y53 /Ton/11 ~ 15 days

(3) Open storage charge
374RP = 0,5984Y8% Ton/15 days
22%P =0.0352Y5% /Ton/1 ~ 5 days
132RP =0.2112Y8%Ton/6 ~ 10 days
220R? = 0.352US% /Ton/11 ~ 15 days

(4} Container charge
Empty  550RP =0.88US$/TEU/day
Loaded 1,250R? = 2VS% /TEU/day

(5) Crane rental fee

2.5 ton forklift 2,300RP = 3,68Y53 hour
5 ton forklift 2,650RP = 42453 fhour
15 ton mobile crane _ 6,000R? =9 6VSS /hour

(6) Entry Permit : _
8 ton Truck © 250RP = 0.4YUS3 fonce
8 ton Trailer 300RP = 0.48Y5% Jonce



5) tofiBARGRECHS BiE
(1) =7+ ( BN )

1988 1989
Palm Kernels 10% 20%
Rice ' 10% 15%
General cargo 8% 17%
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Case Foreign currency portion (57.5%) Domestic currency portion {42.5%)

1. Long-term loan from foreign bank National Development Funds, interest free
Annual interest rate: 3.5%
Grace period: 10 years
Repayment period: 30 years
Term of loan: 40 years

2, Long-term loan from foreign bank Same as the Case ]
Annual interest rate: 11%
Other conditions are the same as Case 1. _

3 Long-term ioan from foreign bank Same as the Case 1

Annual interest rate: 8%
_ Other conditions are the same as Case 1.

(5) T B E O WA AL, 4/F$/7ﬁﬁw1983¢3HKﬂELfﬁWK;b%@t
L, HHERRRI -20L8Y b5 (R/D #£1 1HEUW®E),

®RI -2 HEMRNDERUHAEY

© Item Depreciation Rate - Life Cycle (years)

Quay (Concret) 0.04 25
- {Wooden/Steel) 0.1 10
Open Storage _ : 0.04 25
Warchouse 0.04 o 25
Road - : 0.05 20
Office Building 0.04 . 25
Water Supply 0.04 25

Power Supply 0.04 25
Navigation Aids 0.04 25
Cargo Handling Equipment 0.1 10
" "Vessel 0.05 20
Bouy . 0.04 - 25
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®1-4 EBRYWEASHEBR

r—RIOHFTET -5 KTFT,

(Unit: '000US3)

Year : Project Cost Loan Repayment | Loan Balance  Interest
National Deve- | Long Term Total Amount at End on Loan
lopment Loan Loan :

1984 376 690 1,066 690 76

1985 1,704 3,262 4,966 3,952 435

1986 7,908 12,564 20,472 16,516 1,817

1987 8,950 9,259 18,209 25,775 2,835

1988 4,803 6,304 11,107 32,079 3,529

1989 32,079 3,529

1990 32,079 3,529

1991 32,079 3,529

1992 32,079 3,529

1993 32,079 3,529

1994 1,069 31,010 3,411

1995 T | 1,069 29,941 3,294

1996 ' 1,069 28,872 3,176

1997 1,069 27,803 3,058

1998 1,069 26,734 2,941

1999 1,069 25,665 2,823

2000 1,069 24,596 2,706

2001 1,069 23,527 2,588

2002 1,069 22,458 2,470

2003 1,069 21,389 2,353

2004 1,069 20,320 2,235

2005 1,069 19,251 2,118

2006 1,069 18,182 2,000

2007 1,069 17,113 1,882

2008 1,069 16,044 1,765

2009 1,069 14,975 1,647




®1-5 EBEHHASRER

(Unit: "000USS)

Year - Project Cost Loan Repayment] Loan Balance Interest
National Deve- | Long Term Total Amount at End on Loan
lopment Loan Loan

1984 ' 376 690 1,066 690 55

1985 1,704 3,262 4,966 3,952 316

1986 7,908 12,564 20,472 16,516 1,321

1987 3950 9,259 18,209 25,775 2,062

1988 4,303 6,304 11,107 32,079 2,566

1989 32,079 2,566

1990 32,079 2,566

1991 32,079 2,566

1992 32,079 2,566

1993 32,079 2,566

1994 1,069 31,010 2,481

1995 1,069 29,941 2,395

1996 1,069 28,872 2,310

1997 1,069 27,803 2,224

1998 1,069 26,734 2,139

1999 1,069 25,665 2,053

2000 1,069 24,596 1,968

2001 1,069 23,527 1,882

2002 1,069 22,458 1,797

2003 1,069 21,389 1,711

2004 1,069 - 20,320 1,626

2005 1,069 19,251 1,540

2006 1,069 18,182 1,455

2007 1,069 17,113 1,369

2008 1,069 16,044 1,284

2009 1,069 14,975 1,198
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~ Case Al A2 A3 B1
1994~ 1994~ 1994~ 1994~
ltem 1989 (998 1989 {998 1989 1998 1980 1998
Working Ratio 45 45 45 45 45 45 75 75
Operating Ratio 89 80 117 110 107 (03 268 256
Return on Net
Fixed Assets 3 4 3 5 3 5 - -
Interest Earned
Ratio 196 218 52 63 72 87 - -
Debt Service
Coverage 407 263 280 233 385 292 - -
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=l-14 8 % ® #
(%)
Case A2 A3 Bi
[tem 1989 1994~1998 1989 1994~1998 1989 1994~1998
Working Ratio 37 37 43 43 28 28
Operating Ratio 93 91 99 -9 99 92
Return on Net
Fixed Assets 5 10 4 7 2 3
Interest Earned
Ratio 108 126 103 121 105 {34
Debt Service
Coverage 211 175 - 244 219 428 231
Remarks Operating Revenue 20% up  |Operating Revenue 8% up |Operating Revenue 170% up
x01-15 BHBHRHF(FRR)
Case A2 A3 Bi
% 12,7 10.1 6.7
Remarks Operating Revenue 20% up | Operating Revenue 8% up | Operating Revenue 170% '

22—



®I-16

FRR&®H*% FRR=856%

(A1~3 Case) (Unit: *000USS)
Year . Balance DiS{:IDIl.llltEd
. . aiue
Con (©) Pt (o (B-0) (B—C)

1 1984 1,066 0 5 1,066 A 1,066.00
2 1985 4,966 0 A 4,966 A 4,574.33
3 1986 20,472 0 820472 ° 417,370.12
4 1987 18,209 4,825 513,384 210,460.43
5 1988 11,107 5,123 A 5984 & 4,308.01
6 1989 0 5,467 5,467 3,625.39
7 1990 0 5.467 5,467 3,339.46
8 1991 0 5,467 5,467 3,076.08
9 1992 0 5,467 5,467 2,833.47
10 1993 0 5,467 5,467 2,610.00
i1 1994 0 5,467 5,467 2,404.15
12 1995 0 5,467 5,467 2,214.54
13 1996 0 5,467 5,467 2,039,88
14 1997 0 5,467 5,467 1,878.99
15 1998 0 5,467 5,467 1,730.80
16 1999 0 5467 5,467 1,594.29
17 2000 0 5,467 5,467 1,468.55
18 2001 0 5,467 5,467 1,352.73
19 2002 0 5,467 5,467 1,246.04
20 2003 0. 5,467 5,467 1,147.76
21 2004 0 5467 5,467 1,057.24
22 2005 0 5,467 5,467 973.86
23 2006 0 . 5,467 5,467 897.05
24 2007 0 5,467 5,467 826.30
25 2008 0 5,467 5,467 761.13
26 2009 0 5,467 5,467 701.10
Total 55,820 124,755 68,935 0.0




#I—~17 FRREt®Ex FRR=1265%
{A-2 Case) {Unit: *000USS$)
Yeur Balance Dissgmted
Con®) Promt () (B-0) B-0
1 1984 1,066 0 & 1,066 A 1,066.00
2 1985 4,966 0 & 4966 A 4,408.19
3 1986 20,472 0 220,472 £16,131.23
4 1987 18,200 4,825 213,384 & 9361.53
5 1988 11,107 6,988 A 4,119 A 2,557.44
6 1989 0 7442 7,442 4,101.64
7 1990 0 7,442 7,442 3,640.92
3 1991 0 7,442 7,442 3,231.95
9 1992 0 7,442 7,442 2,868.92
10 1993 0 7,442 7,442 | 2,546.67
1 1994 0 7,442 7,442 2,260.61
12 1995 0 7,442 7,442 2,006.68
13 1996 0 7,442 7,442 1,781.28
14 1997 0 7,442 7,442 1,581.20
i5 1998 0 7,442 7,442 1,403.59
16 1999 0 7,442 7,442 1,245.93
17 2000 0 7,442 7,442 '1,105.98
18 2001 0 7,442 7,442 ~ 981.75
19 2002 0 7442 7,442 871.47
20 2003 0 7,442 7,442 773.58
21 2004 0 7,442 7,442 686.69
22 2005 0 7,442 7,442 " 609.56
23 2006 0 7,442 7,442 '541.09
24 2007 0 7,442 7,442 © 480.31
25 2008 0 7,442 7,442 426.36
26 2009 0 7,442 7,442 378.47
Total 55,820 168,095 112,275 0,32
Operating Revenue  20% up



®0-18 FRRiH®E®X FRR=1010%
(A-3 Case) {Unit: '000USS$)
' “year Balance Dis\c,oimted
: : alue
Cont (&) Pt (5} ®-0) -0

1 1984 1,066 0 A 1,066 & 1,066.00
2 1985 4,966 0 & 4966 A 4,510.38
3 1986 20,472 0 520,472 £16,887.80
4 1987 18,209 4,825 513,384 210,027.79
5 1988 11,107 5,123 5 5984 & 4,072.09
6 1989 0 6,257 6,257 3,867.21
7 1990 0 6,257 6,257 3,512.41
8 1991 0 6,257 6,257 3,190.15
9 1992 0 6,257 6,257 2,897.46
10 1993 0 6,257 6,257 2,631.63
11 1994 0 6,257 6,257 2,390.18
12 1995 0 6,257 6,257 2,170.89
13 1996 0 6,257 6,257 1,971.71
14 1997 0 6,257 6,257 1,790.81
15 1998 0. 6,257 6,257 1,626.51
16 1999 0 6,257 6,257 1,477.28
17 2000 ] 6,257 6,257 1,341.74
18 2001 0 6,257 6,257 1,218.64
19 2002 0 6,257 6,257 1,106.83
20 2003 0 6,257 6,257 1,005.28
21 . 2004 0 6,257 6,257 913.05
22 2005 0 6,257 6,257 829.28
23 2006 0 6,257 6,257 753.19
24 2007 0 6,257 6,257 684.09
25 . 2008 0 6,257 6,257 621.33
26 2009 0 6,257 6,257 564.32
Total 55,820 141,345 85,525 0,01

Operating Revenue

8% up

- 25—




®x1—-19 FRRi®E%E FRR=665%
(B-1 Case) (Unit: *000USS)
Vear Balance _ Dis{ﬁrgilufgt?d
Cont ©) Draft (B} (-0 @-9

1 1934 1,066 0 o 1,066 4 1,066.00
2 1685 4,966 0 o 4,966 "4 4,656,31
3 1986 20,472 0 820,472 £17,998.31
4 1987 18,209 3,352 A14,857 £]2,247.25
5 1988 11,107 4,061 & 7,046 A 05,446,10
6 1939 0 4,807 4,807 3,483.80
7 1990 0 4,807 4,807 3,266.54
8 1991 0 4,807 4,807 3,062,384
9 1992 0 4,807 4,807 2,871.84
10 1993 0 4,807 4,807 2,692.75
11 1994 0 4,807 4,807 2,524.83
12 1995 0 4,807 4,807 2,367.38
13 1996 0 4,807 4,807 2,219.75
14 1997 0 4,807 4,807 - 2,081.32
15 1998 0 4,807 4,807 1,951,53
16 1999 0 4,807 4,807 1,829.83
17 2000 0 4,807 4,807 1,715.72
18 2001 0 4,807 4,807 1,608,73
19 2002 0 4,807 4,807 1,508.40
20 2003 0 4,807 4,807 '1,414.34
21 2004 0 4,807 4,807 1,326.14
22 2005 0 4,807 4,807 1,243.44
23 2006 0 4,807 4,807 - 1,165.90
24 2007 0 4,807 4,807 1,093.19

25 2008 0 4,807 4,807 1,025.02
26 2009 0 4,807 4,807 961.10
Total 55,820 108,360 52,540 0.48

QOperating Revenue  170% up
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TERI { AXERDHE

. RXEZEs. h. p. N OE

186 1FECEAMCE LT >HAMIPAF uritATs b LBRAE (A ) PABONE
BR s (KEoTFHHE), b ( AKBOFHHRE), p (KAEBoRhROoFHEE), N(KE
OAXA/AOHZL IR, )=y FEEFIFBLCREVT KRNI > TCRHBZ LHTE B,

s =2777025 + 129738481 (Y — 1900) + 13°17640 (D + R)
h = 2807190 — 0723872 (Y — 1900) + 0°98565 (D + 2)

+ p =3347385+40766249 (Y — 1900) + 0°11140 (D + ®)
N=2597157 — 19732818 (Y — 1900) — 0°05295 (D + %)

ot N Y | K3 Oo@mEE
: XOEO1A1B0KKGORK
¢ {Y-1901 ) SADEERB, Thbb1900EIOLTDED LA
1BECo) 2 Y E0EM(E)
Thho FHABBANOAEOMAN (D+L)OFKRETHN, 14£M (36 5FHKER)
AR (Y—1900)0FEETHD, ARY L DRXBENBMOoFRETH B,

2. B# T, RXBIH(Vg+u) oA
BE GO R ulk, B TRDLp, NEAVCTIROLFERZDBNRE, UToREC
I, v 20T 5974 » 222, AEICERLESBoESCHEL TV,

fy =1.0 —0.1300cosN + 0.0013cos2N

fs =1.0429 +0.4135cosN ~ 0.0040cos2N

f; =1.0060 +0.1150cosN — 0.0088cos2N + 0.0006cos3N

fla =1.0129 + 0.1676cosN ~ 0.0170cos2N + 0.0016cos3IN

fis = 1.0089 + 0.1871cosN — 0.0147cos2N + 0.0014cos3N

fi9 = 1.1027 +0.6504cosN + 0.0317cos2N — 0.0014cos3N

f37 = 1.0241 + 0.2863cosN + 0.0083cos2N — 0.0015¢cos3N

f25C08 uzg =1 — 0.2505¢c0s2p — 0.1102cos {2p — N) — 0.0156¢0s (2p — 2N) — 0.0370cosN
f3; = 1.0004 — 0.0373cos N + 0.0002cos 2N '

u; =0

us = —23274sin N + 2768sin 2N — 0°38sin 3N

u, = --8286sin N+ 0°68sin 2N — 0°07sin 3N

Uye = —12794sin N + (°34sin 2N — 0°19sin 3N

uye = 10780sin N — 1734sin 2N +0°19sin 3N

Uye = —36768sin N + 4°02sin 2N — 0°57sin 3N

Uy = —17774sin N + 0°68sin 2N — 0°04sin 3N

fya5in ugg = —0.2505sin 2p — 0.1102sin (2p — N) — 0.01 S6sin (2p — 2N) — 0.0370sin N
Uz = —2714sin N



My IO L, uld, WOoX3LTERHLNRD

f12cos uy, = 2cos p + 0.4cos (p — N)
fi,8in uy; =sin p+0.2 sin (p — N)

EXoBFTA»a, bligok b Thid,

fiacosuy; =a
flzsin Uy = b

Lithq, fEoT
fi, =4/ 2% +b?

= tapn-l—
u;; =tan
a

A TR (-

LROFEXRSFUN OSSO £, viCPVTUL, RO KEFHFBO I PursEdT L
Ko TRDOEND,, LTOROFTL LD LTI HESELELTHECHEEINRTWERLLEE
LT\, |



f1o

T =

f2r
f28
f29
f30

= known

= f3,(known)
= known

=1

= known

= known

= f4(known)
= known
=14

= known

= f3, (known)
= fie

= known

=fis

= known

= known

= {3, (known)
=f3 x

Uy
3

I.130

=0
=0
=0
= —U4; (known)

known

= known

H

U4 (known)
= known
Ty

= known

= u4, (known)

= -Uyg

=known’

= U
st

= Uy

= U3, (known)
=0

_30_.

Fay
f3|2

fs =

=f, % fi4
= known
=fa

=fg
=fy xf3
=fs;

= f3,

= f3

=fa,

=13, x fa
=Te x s
=1,

=1 x I3
=1

= (f3,)*?
=116 X fap
=1

=fy,

U3,
U3z
Us3
Uza
Uzs
Uzg
Uzq
REE
Usg
Uag
Uay
Ugz
Usa
Ugq
Uas
Uag
Uarq
Ugg
Ugg
Usg
Hg)y
Usz
Usa
Usq

U, + Uja

known

Uss

= —Ujz;

= Uy t U,

U3z
U3z

U3z

2 Uaq

2

Uq

2 U6

g + Uss

Uyg

= 1.5 us,

U5 + Usg

Usq

Ujq

Usgg

+ U3,y

+ Uss

+ s



wic, BRARAYBUMMopRED to BT, BBtk s, h,
kbbb,

pAx VTR L

Vg, =h+ao,t, VBa, = VE; + Vg,

Vg, =2h+0,t, Ve = =25+ 2h + o5t
Vgs =s —p+taosty Veas = V83, tagrte

Vgg =25 —2h+ 04t Vegas = Vg + Ve,

Ves =2stosty Vess = Ve + Vg — Vi
Vge = 180° + 0ty Vgag = —3s+2h +p +a36to
Ve, =h+90° + 04ty Vgg, = —3s+4h —p+ oty
Vg, = —h +270° + ggt, Vegag = —4s +4h + 04510

Vg, =20+ 192° + gyt

Vg = 2h + 168° + 0,51,

Vg, =3h+90° + 0,1,

Vg = —s+h+90% + o5t
Vi3 =s —h+p+90° + 05t
Vegia=s+h—p+90° +04tp
Vs = —s+3h —p+90° + o5ty
Ve = =25 +h +270° + 044t
Vg, = —25 + 3h +90° + 0yqto

Veqe = —4s+2h +2p + 039ty
Veao = V832 + Vgag — Veaa
Vea = Ve +VeEy

Vear = VEq + Viyg

Vgas = V83 + Ve,

Vgas = VBi6 + VB2g

Vgas = ~3s +3h + 180° + 045tg
Veas = VEi1s + Vs

Vga7 = 0aqto

Vgig = —Vgis T O2ato

Vg =25 +h+90° t o0ty
VEgo = —3s+3h — p+270° + 050t
Vgy =—3s+h+p+ 270° + 04, to
Vg = —4s + 31 +270° + 05t
VEy; = —4s+h+2p+270° + o453t
VEas =024t

Vg,s = —h + 282° + 045ty

Vegqe =h + 258% + 046 to

Vg =2h + 02910 :
Vggg = —s+2h —p +180° + 045t
Vg, = —s+p + 180° + agety

Vo =8 ~ P T 030l

Viag = VB + Vi
Vgap = VBas + Vg3

. VEgo = Vgor +Viy
Vegs; = Vg + VEse _

Vgsa = 2Vga

Vesa = VEaz + Vegg
VEsqa = Vg3 + Vigy
Vess = VBar + Vige
Vigse = VBas + Vesy
Vs = Vgar + Vis
Vs = VEas + VEao
Vgso = VB3 + Vis,
Vego = VEas + VEsa

COXICLT, EAWOVy LudREoHEIHT, BET 2 Vg & u ki THEOHH
@ ( Vg'+u) L3 ba



TEll | EFX—-RFEXDR %
i b T3 B h(L) W, RKRE L DRDLENDLOLEET 5,

h(t)= a, cosg;t+a; cosgat+ .nnininnninnn, + agg COSOgat +ag;
+b, sino,t +by singat + ., + bgg SIROgET coevrrmreerrrrirenes 1
SIT Ory O e y 9o AR C/RTHASMO AHE CHMTH Do a1~ae1, bi~be
PIRD B AR EF RO TH B o

BHRS>BEANModRICE DY, —nE>»b &I To (2n+ ]l )EOoEROEEE" D
BT, ROoX3%(2n+1 )ECEMIBRRLBL L CE D, '

We can get the following observational equations are thus obtained:

h(—n) =a, cos(-nay)+2a; coS (—N03) + verervreerereernnnn. +ag5 cOs (—NOg) T a4 h
+b, sin (—no;) + b, sin (—ng, )+, + bgo sin (—nogg)
h(—n+1)=3a, cos (—n+l1) o, +a, cos (—n+l) g, +.......... +agp cos (—ntl) 04 +ag,
+by sin (—n+1) o, + b, sin (=n+1)a, + ........ vr Dgp SiN (=0+1) 04
h(0)= a, cos0  +a; cos0 4+, +ag cos 0 +ag
+hysin0 +bysinO+ .o + by sin 0 2)
h(n—1)=a, cos (n—1) 0, +a; cos (N—1)gg + errreeeene... +agp c0s (n—1) agp + ag
+b; sin (n—1) g, +by sin (N=1) 0y + wevrerernenn. + bgp sin (n—1) g4
h(n) =a, cosng; +8; COSNT2 F vevveeeeeerererirrrssons e T gy COS NOgg +ag,
+by sinno; Tbysisnoy * i, + bgp 5in nog, J

K@D, ar~ae, bi~boid ROLLDOERIFBALRDBLRO L 5D,

n ™y
tzznh(t)COSCl'lt=Q],lal +Ql',zaz Foean +0£1,jaj+ .......... +a1:51361
n - : .
t=§n h(t)coso2t=az,,a1 +O£2,232 F oot +O£2,_]EIJ+ .......... +a2,51361
n .
t—zin h(t) cos oit =g, a, +&,5a, F ..., + 0,85 F o, + i, g1 86 3)
n ‘
=Ein h(t)COSU50t=a5O,]al +a69,232 + o ~+a60,jaj+ .......... +0¢60, 61dg1
n .
tzzin h(t) = Ogr, 185 +C¥61, 282 t i +Ct'6] > jay S e, (o1, 6161 ‘ J




n

. - N -\
t:?_ h(t)sin Ult=ﬁlalbl +,6'l,2b2 Foririnens +ﬁl’jb.i+“"“"”+Bl!‘60b60
n v
t=E_nh(t)51n02t=ﬁ251bl +ﬁ2:2b2+ .......... +ﬁ2:jbj+ .......... .+B2!60b60
.......... 4}
n .
t=2_nh(t)smoit=[3i, Ibl +ﬁi:2b2+ .......... +ﬁi:jbj+ .......... +ﬁ[, 50b60
n .
t=;_..n h(t) SIN Tgn t::ﬁﬁo, 1'31 +Bsg, zbg F e e +660! 60b60 J
A8, K@ ICE T
. o—0;\ . 0;+0;
mn(2n+l)(——2?— sin (2n+1)( 222
ai,j 2 P (5)

+
0 .
2sin<—ﬂ——0J U') '.).sin<--~~—oJ 0')
2 2

CeT i, JRERERI~61OHEL B, ¥, B, 1k

gmmﬂ(ﬁ§% smumnegﬁq
ﬁi,j = e T LT T LT T T LT Y TR PP PO PPTRT T (6)

O +g.
2 sin(E’—U—') 2 sin ( 0; 70 )
2 2

ST, i, jRTRFR1I~60fERL D,
ABEUFGITEWNnT, 1= j]0& &L

J;—0j

0;—0; ) 2
)

2m(

righ, ﬁ'fcam’m Log=0ThdizdiC

%15 61 =2n+1
it B, .

Hot, RORUFROOELD FAD R, j% 8,5 H(2n+1)MExban,
HENCeEAVTRORFREOLORLBIENTEL, i, RKERUFANMWOELD
(2n+1)mQﬁﬁ®MEﬁaﬁ@m@a&ﬁvfmwacaﬁfgao



EDESRLTTEAERTRRABRUMERCZEC LY, REAM 2 ~aa, bi~beo¥k
Ko LMTEB, |
P DR TIRALHCRD D L, RUOEEBLL

h(t) = SO + Rl COS (0'1 t*s‘l ) + R'z cos (02 t“"{g) Forennaes + R60 cOs (060 t""fﬁo)
= 8, + ZfiH; cos {(Vg+u)i + g;t — gi} .................... (N

B OF O So,Hi, gl M Th b ‘
So,Hi,gitk, ROMER2» S ai, bi¥ B THELCRDDH Z LB TE 5,

Se =ag

b
Ry =/a2 +b? , §=tan™? Tl

b, fi,(Vgtu)j RatBL LR

Hi=_
&

g =gt (Vetu), Kisg—m Lt oS (8)
LT, BRAMEYHEAEEERDLb NS,
A8 0T,
nj, ¢y I ERENRMKUKRLESHOYr 749 2 ARUABEE
L, 8 ¢ ZREAEMACRKE (FRL)RUBIICH 2B 0 MBEET, L
CEER 772, K@k ~472LT 5, |



Tl : EoBOHEE
BAWOAEE e RUY 74 » 2 ANodd, FTEOMD,

Somti | wo.|n | Vibaty | Comt | non Gty | Somt o o Vi
Sa 10| 000410686 S, 24 |2 1 3070000000 S4 47 | 4 | 6070000000
Ssa 2|0 | 0.0821373 T, 25 [2 | 29.9589333 SK, 48 | 4 | 60.0821373
Mm 3|0 | 05443747 R, 26 {2 | 30.0410667 MS, 49 | 4 |58.9841042
MSf 4|0 1.0158958 K, 27 12 | 30.0821373 MK, 50| 4 | 59.0662415
Mf 5|10 1.0980331 L, 28 |2 | 29.5284789 SN, 5114 |58.4397295
As 29 |2 | 29.4556253 M, 5214 | 57.9682084
S, 6|1 |15.0000000 MSN, 1 30 |2 | 30.5443747 MN, 53| 4 | 57.4238337
K, 71 |15.0410686 KJ, 31 |2 | 30.6265120
P, 8|1 |14.9589314 Ma 32 {2 | 28.9841042 2SM; | 546 | 88.9841042
7 9|1 |14.9178647 2SM; | 33 {2 |31.0158958 MSKq | 556 | 89.0662415
Uy 10| 1 [15.0821353 OP, 34 |2 | 28.9019669 2MS, | 56| 6 | 87.9682084
¢, 111 ]15.1232059 MKS; | 35 |2 |29.0662415 2MK¢ | 57| 6 | 88.0503457
M, 12| 1 |14.4920521 N, 36 |2 | 28.4397295 MSNs; | 58| 6 |87.4238337
8, 1311 |15.5125897 ¥a 37 {2 | 28.5125831 Mg 59| 6 | 86.9523127
I, 14 | 1 | 15.5854433 Uz 38 |2 | 27.9682084 2MN; | 60| 6 | 86.4079380
X1 15| 1 | 14.5695476 2N, 39 (2| 27.8953548 So 610 | 0.0000000
. 16 | 1 |13.9430356 MNS, | 40 |2 | 27.4238337
MP, 17| 1 {14.0251729 00, 41 |2 | 27.3416964
SO, 18 | 1 | 16.0569644
00, 19| 1 |16.1391017 SK; . | 42 |31 45.0410686
P 2001 | 134715145 | MK, 43 {3 | 44.0251729
Q 21| 1 | 13.3986609 SO 44 |3 | 43.9430356
o1 2211129271398 | M, 45 |3 | 43.4761563
2Q, 23 [ 1 |12.8542862 MO, 46 |3 | 42.9271398

. Note: Marked constituents are shown in Table 3.2.1,
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