Appendix A

Amplification-fitted and minimal phase lag: Method M®

By substituting Amplification factor equal to zero, one gets following set of
equations:

c16 = — c128in(d) cse(5d) — e13 sin(26) esc(5d) — c14 sin(38) ese(5d) — ¢15 sin(40) cse(50)
(sin(46) — 2sin(59) + sin(6)) csc(59)
— 5 ’
Cag = — C225In(30) csc(5d) — ca3 sin(46) csc(5d) — caq sin(d) csc(5d) — ca5 sin(20) csc(50)
(2sin(40) — 3sin(59) + sin(74)) csc(59)
52 ’
c36 = — C32sin(0) csc(59) — e33sin(26) csc(5d) — ¢4 sin(39) csc(5d) — ¢35 sin(40) csc(50)
(3sin(40) — 4sin(5d) + sin(84)) csc(59)
92 ’
c46 = — Cq25in(9) csc(5) — caz sin(26) csc(5d) — caq sin(39) csc(5d) — ca5 sin(40) csc(50)
(4sin(40) — 5sin(5d) + sin(94)) csc(59)
52 ’
c56 = — C528in(0) cse(5d) — es3sin(26) esc(5d) — cpq sin(39) cse(5d) — c55 sin(40) cse(50)
(5sin(40) — 6sin(59) + sin(104)) csc(59)
2 ’
ce6 = — Co2 sin(0) csc(50) — cpz sin(29) csc(50) — cgq sin(39) csc(56) — cg5 sin(49) csc(59)
(6sin(40) — 7sin(59) + sin(114)) csc(59)
92 '

The remaining elements of coefficient matrix are given as

1 . 23 . 187 .
C16 —m(—109) csc(bd) sin(d) + 20 csc(hd) sin(20) — 150 csc(5d) sin(30)
n 133 csc(5) sin(49) — csc(bd)(sin(46) — 2sin(59) + sm(6(5))7
120 62
1 ) 2599 . 1703 .
Cog zm(—l%l) cse(50) sin(6) + 120 csc(50) sin(20) — 50 csc(50) sin(30)
491 2sin(49) — 3si i
n 29403 cse(56) sin(49) — csc(5d)(2sin(40) 5? sin(50) + sin(74))
36 :50(76797) csc(bd) sin(d) + 4237 csc(bd) sin(20) — 10331 csc(5d) sin(30)
3 <1 4 _ 4 < j
n 7289 esc(50) sin(48) — cse(50) (3 sin(40) . sin(50) + sm(86)),



Ca6 :%(72803) csc(bd) sin(0) + 66;9 csc(bd) sin(20) — 1349 csc(bd) sin(30)
Asin(48) — 5 si .
N 3487 esc(56) sin(46) — csc(hd)(4sin(45) 55 sin(50) + 5111(95))’
C56 :%(—35579) csc(bd) sin(d) + 2016251 csc(50) sin(20) — 49309 csc(bd) sin(30)
: o : 5
3027415 csc(58) sin(49) — csc(5d) (5 sin(40) 6628111(55) + sin(109))
422 17581
Ce6 :%(—236857) csc(5d) sin(d) + b 12093 csc(hd) sin(20) — 31758 csc(5d) sin(30)
. 76295031 csc(50) sin(49) — csc(5d)(6sin(49) —57251n(55) + sin(119))



Amplification-fitted and phase-fitted: Method M®

After eliminating amplification error and phase error, following set of equations
is obtained

c11 = — ¢12(cosd — sind cot(50)) — c13(cos 20 — sin 26 cot(56))
— ¢14(cos 30 — sin 39 cot(5d)) — ¢15(cos4d — sin4d cot(59))
cos 40 + cos 65 — sin4d cot(50) — sin 63 cot(50)
92 ’
€21 = — C24(co8 30 — sin 39 cot(50)) — ca5(cos 46 — sin4d cot(59))
— ¢22(cosd — sind cot(59)) — cag(cos2d — sin 28 cot(59))
2c084d + cos 76 — 2sin 40 cot(5d) — sin 76 cot(59)
92 ’
c31 = — c32(cosd — sind cot(50)) — e33(cos 26 — sin 26 cot(59))
— ¢34(cos 30 — sin 30 cot(58)) — c35(cos4d — sin4d cot(59))
3cos4d + cos 85 — 3sin4d cot(55) — sin 84 cot(59)
2 ’
€41 = — c42(cosd — sind cot(50)) — cq3(cos 26 — sin 26 cot(59))
— c44(cos 30 — sin 30 cot(50)) — ca5(cos4d — sin4d cot(59))
4cos4d + cos 95 — 4sin4é cot(55) — sin 96 cot(59)
52 ’
¢51 = — c52(cosd — sind cot(50)) — es3(cos 20 — sin 26 cot(59))
— ¢54(cos 30 — sin 36 cot(50)) — cp5(cos 40 — sin4d cot(54))
5cos84d + cos 106 — 5sin4d cot(55) — sin 100 cot(59)
62 ’
ce1 = — cg2(cosd — sind cot(5d)) — cg3(cos 26 — sin 20 cot(59))
— cp4(cos 30 — sin 30 cot(58)) — cg5(cos 4d — sin4d cot(59))
6 cos4d + cos 110 — 6sin 46 cot(55) — sin 116 cot(55)
52

The following are the remaining elements of 02(3)

C11 == (—109)(cos(8) — cot(55) sin(6)) + %(COS(%) ~ cot(50) sin(20)),

240
187 . 133 .
- EO(COS(S(S) — cot(54) sin(34)) + Eo(cos(éld) — cot(50) sin(46))
_ co8(40) + cos(60) — cot(50) sin(44) — cot(5J) sin(64)

52



C16 :L(7109) csc(bd) sin(d) + % csc(bd) sin(20) — %g csc(5d) sin(30)

240
N % csc(56) sin(46) — csc(5d)(sin(46) —5228111(55) + sin(64))

L (Z1051)(cos(8) — cot(56) sin(8)) + 2222 (cos(26) — cot(50) sin(25))

“21 =79 120

_ %(COS(?MS) — cot(58) sin(36)) + 4294103 (cos(46) — cot(50) sin(44))

~ 2cos(46) + cos(76) — 2 cot(5) sin(46) — cot(56) sin(76)
52

2599 1703

1 . . .
26 :m(—l%l) csc(5d) sin(d) + 120 csc(hd) sin(20) — 50 csc(h9) sin(39)
n 42%1103 cse(56) sin(46) — csc(5d)(2sin(40) —5;)) sin(50) + sin(74))

31 :%0(—6797)(008(5) — cot(5d) sin(d)) +

60
~ 3cos(46) + cos(80) — 3 cot(55) sin(44) — cot(59) sin(84)
52

—6797) csc(50) sin(d) + 4237 csc(bd) sin(20) — 10351 csc(5d) sin(30)

csc(5d)(3sin(40) — 4sin(59) + sin(89))
52
c41 :1—12(72803)((308(5) — cot(59) sin(0)) + %(COS(Q(s) — cot(59) sin(29))
— i249((:05(35) — cot(5d) sin(30)) + 34887 (cos(46) — cot(59) sin(49))

_ 4cos(46) + cos(96) — 4 cot(56) sin(46) — cot(55) sin(96)

- %(008(35) — cot(5d) sin(30)) + 7009 (cos(46) — cot(56) sin(44))

c _L(
367720

7089 csc(bd) sin(40) —

+

52
Ca6 :1—12(72803) csc(bd) sin(d) + 6?;9 csc(hd) sin(20) — 13249 csc(bd) sin(30)
n 3487 esc(56) sin(48) — csc(50) (4 sin(40) _52 sin(56) + sin(99))




51 :i(735579)(cos(5) — cot(59) sin(0)) + %(608(25) — cot(59) sin(24))

48
— %(005(35) — cot(5d) sin(30)) + %(COS(ZI(S) — cot(59) sin(49))
5 cos(49) + cos(10d) — 5 cot(56) sin(49) — cot(5d) sin(100)
_ 53
C56 :%(735579) csc(bd) sin(d) + 20651 csc(bd) sin(20) — 49309 csc(5d) sin(30)
30715 esc(56) sin(48) — csc(50) (5 sin(40) —562311(1(55) + sin(104))
1 422
con =55 (~236857) (cos(5) — cot(59) sin(5)) + > 12093 (cos(26) — cot(55) sin(26))
_ 317581 769331

(cos(36) — cot(5) sin(34)) + 240 (cos(46) — cot(50) sin(44))
~ 6cos(46) + cos(110) — 6 cot(59) sin(4d) — cot(59) sin(114)

52
1 . 542293 . 317581 .
C66 —EO(—236857) csc(bd) sin(d) + 130 csc(hd) sin(20) — 50 cse(50) sin(30)
1 . o (1
7629503 csc(56) sin(46) — csc(5d)(6sin(40) 6725111(56) + sin(114))

Vanished first derivative of phase error, amplification-fitted
and phase-fitted: Method 054)

—184 cos(d) + 109 cos(2d) + 135
160(3 cos(d) + 2 cos(34))

c15 = — ( — 3312 cos(d) + 4020 cos(25) — 1656 cos(36) + 1449 cos(40) — 552 cos(5)

€11 = —

+109 cos(65) + 2602) / (480(3 cos(8) + 2 cos(36)))
1
c16 T 2400%(4 cos(26) + 1)

— 48 (23562 4 30) cos(8) + 20 (675 + 96) cos(25) — 960 cos(36) + 480)

( — 552 c08(36)82 + 109 cos(45)62 + 5925



35 56 75
ear =( = T4l4cos()5* + 994 cos( 3)5" — 4204 cos( ) 8°
+ (4808 — 19316°) cos(g) +480 sin(g)
.36 5
— 480sin() ) /(2408 (11 cos(5)

+ 3(3cos(%5) + 3cos(5—25) + cos(%é) + COS(%))))

ean = (19114 cos( Oy5 1 22267cos( )53 +2045 cos(gj)ég
+4147cos(1715)6 —1051cos( )53 (3541752—120) cos(g)cs
+3(1320752 120) cos( )5+120cos( )5 600 co (725)5
+360cos( )5+ 240sm(g) - 240sin(%5) + 24Osin(52—5)
— 240 sm(%‘s) +240 sin(92—5)>/<12063(11 cos(g)
50 70 %6))))

+3(3COS(¥) + 3cos(?) +cos(?) +cos(

sec($) (
24003 (18 cos(20) + 6 cos(49) + 11)

€26 =~ —10649 cos(%s)é3
70 3 5 3 2 35
— 6445 cos( )6% — 2102 cos( )6% — (152776% 4 720) cos(?)é
— 1680 COS(?(S)& + 1440 cos( 6)5 + 720 COS(126)5 + 720 cos(lg(s)&

— 6(152776° 4 1200) cos(g) + 480 sin(g) — 480 sin(%é) + 480 sin(52—5))



C45 =

C36 = —

Cq1 =

1
24063 (3 cos(d) + 2 cos(36))
+30) cos(8) — 3(6797 cos(20)5° + 79756° + 80 sin(&)))

1
24083 (3 cos(d) + 2 cos(36))
— 82377 cos(46)6% + 32776 cos(56)0° — 6797 cos(66)0° — 14762653
+ 48(40976° — 15) cos(8)d
— 720 c0s(38)8 + 240 cos(56)5 + 240 Sin(55)>,

cos(9)

12083(3 cos(d) + 2 cos(30))
— 342566° + 16(40976% + 60) cos(6)5 — 20(37796% + 96) cos(26)d
+ 480 cos(38)d + 480 cos(50)8 — 4808 — 240 sin(8) + 240sin(34))

ca1 = (86(409752

( — 226740 cos(20)6° + 98328 cos(36) 83

C35 =

(32776 cos(35)8° — 6797 cos(46)5°

1

2453(3(:05( ) + 3005(35) + 2(COS(56) +cos(%5))) ((485

— 60685°) cos(g) + 65(48295” + 36) cos(%a)

—3(5(28036% — 12) cos(%) +38(2 sin(g) + Sin(%é) + Sin(%a))))

1

2463(3 cos(g) + 3005(%) + 2(005(%) + cos(%‘s))) (

— 49950 cos(%é)é?’

+ 7023 cos(%é)(S 19453 cos( 6)63 + 10435 cos(léé)ég — 2803 cos(%é)63
— 4(94096” + 42) cos(g)é — 12(8535 + 18) cos(§)6 — 120 005(52—6)6

—156005( 6)5—}-36005( 6)5—&—12 os(1 5)(54—12 (1735)6
94

3)

+ 48sin(g) — 485in(32—6) + 485in(52—6) — 24sin(%5) + 725in(

1 1
+24sin(150) + 245in (1))



B sec($)
2453(4 cos(28) + 1)

16 = (—16650 cos(%é)(SS

+ 10435 cc>s(%5)53 — 2803 Cos(g—;)é?’ —12(776° + 6) Cos(g)é
— 4(8535° + 42) cos(%(s)(s — 168 cos(§)5 + 36 cos(%(s)(s

+ 36 Cos(g—;)é + 48 cos(%w)é + 48 Cos(%é)é —48 Sin(%é)

+ 48 sin(52—§) + 24 sin(%é) + 24 sin(%&))

1

B 9603 (3 cos(d) + 2 cos(39))

— 8(206510 + 36) cos(8)3 — 192 cos(35)6 + 192 sin(8) + 96 sin(35))
1

5 = 9643 (3 cos(d) + 2 cos(39))

+ 495624 cos(36)6% — 402591 cos(46)6> + 165208 cos(55)8>

— 35579 cos(60)5° — 7202944° + 48(206516% — 30) cos(8)d

— 960 cos(38)5 + 96 sin(35) + 288 sin(56) + 96 sin(75))

C51 =

(106737 c0s(20)6° + 12046753

( 1101036 cos(26)°3

1
 4803(4cos(26) + 1)

56 = (330416 cos(8)6% + 165208 cos(36)6> — 35579 cos(446)5° — 16977653

— 4(917535% 4 288) cos(26)d + 192 cos(36)8 + 96 cos(56)3 + 192 cos(76)8
— 2885 — 965sin(8) + 192sin(30) + 96 sin(56))
ce1 :( — 45(1245016° — 270) cos(g) + 50 (748030° + 192) cos(%(s)
— 3(6(2368576 — 320) cos(%é) +40(2 csc(g) csc(6) sin®(20)
75 99 ) §
- 56005(?) -5 cos(?) + 65111(5))))/(24063 (3 cos(i)
75

+ 3005(32—6) + 2(008(%6) + COS(?))))



647307 56 212567 75
065:7( 20 (2)5‘3 40 os(% )6

n 1531471 (95)53 847729 o (116)63 236857 cos(@)&s
120 120 2 120 2
+34cos(—6)5+30(:os(—6)§+6c s( 5)5+3c 8(1;5)5
3cos( 5)5+ (155)5+ cos (1;5)5
71195953 1) 525078° 39
( 30 ) ( ) + ( 0 +465) cos(g)
.0 30 58 .90
— 651n(2) + 4Sln(?) (—) — 128111(3)
116 136
—6sin(—-) - (7)
. 15 176 . 0 30
— QSm( ) (—)) (253(3(305(5) + 3cos(3)

+ Q(COS(%‘s) +eos(2)))

SGC( )

06 = 7 54063 (4 cos(20) + 1) ((

—1294614 cos(5—25)63 + 847729 cos(%é)&”’

96
— 236857 cos(§

— 3840 cos( 6)54—240605( 6)5+24OCOS( 6)5—1-120008(1;5)6

30
+ 120 COS(T

0 ) .90
?) + 480 sm(?) + 480 sm(?)

+ 24Osin(1716) + 24051n(%6)))

)&% — 20(24296% + 120) cos(é)é — 4(525076% + 960) 008(32—6)5

)_\

)5+480605(1 6)6+480cos( 6)6 4805111(326)

ot

+ 960 sin(



Amplification-fitted and phase-fitted with vanished first deriva-
tive of amplification error:Method M ®)

€11 = —

C15

Ci6 =

T 24083 (4 cos(46) — 5 cot(50) sin(40))

see(3)

48003(6 005(25) + 3 cos(4 5) + cos(6d) + 5)

(- 127005(%5)53
+425cos( )53 167cos( )53+109 (1715)53
+4O(552+6)cos( )6+40(562+6)00s(326)6

+210cos( D)5+ 240 cos(2)5 + 240 cos( %)

~ 480 sin(g) +480 sin(3—25) — 480 sin(%(s) +480 sin(%(;) — 480 sin(g—;))

1

( 109 cos(8)63 + 552 cos(28)5°

— 1122 cos(36)0° + 545 cot(56) sin(8)d% — 1380 cot(56) sin(26)5° 4 1870 cot(56) sin(35)5°
— 960 cos(46)d — 1440 cos(66)0 + 1200 cot(50) sin(40)d 4+ 1200 cot(59) sin(66)d
+ 480 sin(46) — 960 sin(55) + 480 sin(65))

1
24003 (4 cos(49) — 5 cot(59) sin(49))
+ 6(—92 cos(20)6® + 187 cos(36)5° — 80(50 cos(55) — 38 cos(66) + sin(4) — 2sin(54)
+sin(66)))) — 46 cos(46) (csc(58) (109 sin(8)6* — 276 sin(26)5°
+ 374in(35)52 + 240 sin(65)) — 480))

( csc(56) sin(46) (109 cos(5)5*

e = — (sec(g) (~1238 cos(@)ég + 3960 cos(%é)53
— 1548 cos( 5)53 + 1051 cos( 6)63 +5(3836% 4 72) cos(g)é
+5(3836% + 72) 008(36)5 + 360 005(55)5 + 360 cos(zé)é
+ 240 cos(92—5)5 + 240 COS(%M)(S — 240 sin(g)
+ 240 sin(%é) — 240 sin(%&) + 240 sin(%(s) — 240 sin(g—;)

— 240 sin(%w)))/(24053(6 cos(26) + 3 cos(4d) + cos(65) + 5))

10



1
5 T 12003 (4 cos(40) — 5 cot(56) sin(49))

( — 1051 cos(0)6* + 5198 cos(24)5*

— 10218 cos(38)8° 4 5255 cot(50) sin(6)8> — 12995 cot(58) sin(28)5>
+ 17030 cot(56) sin(36)8* — 960 cos(46)6 — 840 cos(75)d
+ 1200 cot(56) sin(46)d + 600 cot(56) sin(76)d + 480 sin(40)
— 7205in(56) + 240 sin(75))
B 1
26 T 12003 (4 cos(40) — 5 cot(56) sin(49))
— 5198 c0s(26)0° + 10218 cos(36)6% — 1800 cos(58)d + 840 cos(78)d — 480 sin(46)
+ 720sin(56) — 240sin(76)) — 46 cos(46) (csc(56) (1051 sin(6)5”
— 2599 sin(26)8” + 3406 sin(35)6> 4 120sin(75)) — 360))

(csc(56) sin(46) (1051 cos(8)5*

sec(3)

24053(6 cos(29) + 3 cos(46) + cos(66) + 5) (

58
Cc31 = — —8111 005(5)63
70\ 3 90, 3 116 5
+ 24665 cos( )(5 — 9591 cos( )5 + 6797 cos( )(5

+40(3076% + 18) 005(5)5 +40(3076 + 18) 008(325)5

+ 720 cos(‘i;)a + 600 008(75)5 + 600 cos(926)5

+ 360005(115)5 + 360005(126)5 - 48OSin(g)

+ 480 sin(%‘S) — 480 sin(B—;) + 480 sin(%é) — 480 sin(92—5)
- 2405111(%) - 24Osin(%5))

1

35 T 12063 (4 cos(40) — 5 cot(50) sin(49))
+ 32776 cos(20)6% — 61986 cos(38)5° + 33985 cot(56) sin(8)d> — 81940 cot(56) sin(28)5°
4103310 cot(56) sin(36)5° — 1440 cos(45)d — 960 cos(88)8 + 1800 cot(55) sin(446)d

+ 600 cot(56) sin(89)d + 720 sin(40) — 960 sin(5J) + 240 sin(85))

( — 6797 cos(8)6°

11



1

12063 (4 cos(46) — 5 cot(59) sin(44))

— 32776 cos(26)6> + 61986 cos(36)8> — 2400 cos(50)3 + 960 cos(88)d

— 720 sin(46) + 960 sin(50)

— 2405in(86)) — 46 cos(46) (csc(50) (6797 sin(5)6* — 16388 sin(26) 6>

+ 20662 sin(35)6* 4 120 sin(84)) — 480))
Sec(%)

2443(6 cos(28) + 3 cos(46) + cos(66) + 5)

C36 = ( cse(50) sin(46) (6797 cos(6)5?

C41 = —

56\ 5
(—3354 cos(?)é
+ 9884 cos(7—5)53 — 3816 cos(9—5)53 + 2803 cos(%)ég
+15(3376% + 8) 005(6)6 +15(3376% + 8) 005(326)6

+ 10800s( 6)6 + 108005( 6)(5 + 84008(926)5

+ 84(:05(1 6)(5 + 48005(1 5)(5 + 48008(126

39 .50 )
?) — 48 sm(?) + 48 sm(?)

116 136
5 )—2451n( 5 )—24sm(

)6

— 48 sin(g) + 48 sin(
156

)

— 48 sin(g—;) — 48 sin(

1
1263(4 cos(46) — 5 cot(5d) sin(49)) (
+ 13238 c0s(20)8% — 24282 cos(38)5° + 14015 cot(58) sin(8)5° — 33095 cot(56) sin(28)5°
+ 40470 cot(56) sin(36)6% — 192 cos(46)d — 108 cos(9)8 + 240 cot(56) sin(46)6
+ 60 cot(58) sin(98)8 + 96 sin(48) — 120sin(56) + 24sin(95))
1

1263(4 cos(49) — 5 cot(50) sin(46))

2(—6619 cos(20)6® + 12141 cos(38)5® — 150 cos(55)8 + 54 cos(95)5 — 48 sin(44)
+ 60sin(56) — 12sin(95))) — 46 cos(46) (csc(55) (2803 sin(8)5>
— 66195in(25)62 + 8094 in(36)62 + 12sin(9)) — 60))

C45 = — 2803 cos(6)6>

Cy6 = ( csc(58) sin(46) (2803 cos(6)d°

12



Q
ot
ot

Cs56

C51 =

2 cos? (%) sin (%)
1)

50
~ 353(9sim(d) — sin(90)) (~42457 cos (5, )o°

+ 122751 cos( 5)53 47025005( 5)53 +35579COS(1;5)(53

+40(16075° + 18) 005(5)5 +8(80350° + 84) cos(326)5

+672cos(3)5+576005( 5)6+576€os(925)5
+432cos(1716)5+432(308(1 5)5+240 05(1;6)5

+ 240 cos(%é)a — 288 sin(g) + 288 sin(?’;)

- 28851n(%) + 2885111(%6) — 28851n(%6) —192 sin(%é)
—192 sm(%&) - 965111(12i6) - 96sin(1775))

1

2463(9 sin(d) — sin(96))
— 295854 cos(30) sin(56)0° + 82604 sin(76)5° + 5(3557957 cos(56)

— 96) sin(6)d — 480 cos(106) sin(56)5 — 480 sin(96)8

+ 10 cos(50) (—41302 sin(26)6* + 49309 sin(35)6* + 24(5 sin(46) + sin(1068)))s
— 5765in%(56) + 480 sin(40) sin(58) 4 96 sin(54) Sin(lOé))

(82604 sin(38)5% — 35579 cos(8) sin(50)0°

csc(50)

2463(9sin(d) — sin(99))

(2(165208 cos(8) — 35579) sin®()s°

+ 35579 cos(6) sin(40) sin(56)6% + 295854 cos(36) sin(44) sin(58)6>

— 82604 sin(46) sin(78)6% + 165208 sin(26) sin(96)6> — 4 sin(36) (20651 sin(40)
+ 49309 sin(96))6% + 480 cos(106) sin(40) sin(56)8 + 576 sin(56) sin(96)§

— 720sin(46) sin(105)8 — 96 sin(95) sin(105)5 — 2 sin(5) (98618 sin(345)5

+ 35579 sin(96)6* — 288 sin(56) + 48 sin(106) )8 4 576 sin(45) sin®(56)

— 480 sin*(46) sin(55) — 96 sin(44) sin(55) sin(106))

13



1

12003(4 cos(46) — 5 cot(5d) sin(49))

+ 947428 cot(59) sin(49) — 317581)
1

 4cos(26) + 4cos(48) + 2 (

— 1905486 cos(56)6% + 1084586 cos(60)d° + 236857 cos(9)d>

— 3(3444896° — 160) cos(8)d + 240 cos(35)8 + 240 cos(50)5

+ 240 cos(76)0 + 240 cos(99)d — 1440 cos(118)d + 2880 sin(49)

— 3360 sin(56) + 480 sin(na)))

co1 = (53 cos(0)(—710571 cos(46)

—2169172 cos(26)6% + 1084586 cos(44)5>

1
T 12003 (4 cos(46) — 5 cot(50) sin(40))

cos ( — 236857 cos(8)0% + 1084586 cos(26)53

— 1905486 cos(36)8° + 1184285 cot(58) sin(8)6° — 2711465 cot(56) sin(26)5°
+ 3175810 cot(58) sin(38)6> — 2880 cos(48)d — 1320 cos(116)d
+ 3600 cot(56) sin(49)d + 600 cot(54) sin(115)d

+ 14405sin(46) — 1680 sin(50) + 240 Sin(llé))

1
06 = 19063 (4 cos(49) — 5 cot(50) sin(49))

( cse(50) sin(46) (236857 cos(8)5°
+ 2(—542293 cos(20)5° + 952743 cos(38)5* — 2100 cos(56)d + 660 cos(116)d

— 720sin(46) + 840sin(56) — 120sin(115))) — 46 cos(45) (csc(56) (236857 sin(5)s>
— 542293 sin(20)6% + 635162 sin(38)6> + 120sin(115)) — 840))
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Vanished first derivative of phase error, amplification-fitted
and phase-fitted: Method A/

—109 cos(6)6° + 695% + 605 — 120 tan ()
12003(3 cos(26) + 2)

Ci11 =

= T BTy w2 (7))
- os<725>53+;40(9) 05(2>5 4o (525)5
+ 4 cos (726>5+ <65 5?3?) (g
+ <65 412%53> cos <325) + 12sin <g) —12 sm< )
+ 8sin (525> _ 8sin <725))

sec (g) 55\ Y
44 1
s 24063(3 cos(28) + 2) ( 3 cos ( 5 ) 0° 4+ 109 cos 5 )

—10 (536% — 132) cos <5> § — 4 (296% — 270) cos (325> & 4 1080 cos (525> s
+ 360 cos (76> d + 360 cos (95> d — 2640 sin <5) + 2160 sin (35>
2 2 2 2
. (50 (75 . (96
— 2160 sin (2> 4 720sin <2> — 720sin <2) )

sec (g) 50\ 5
= — 1 Y
16 = 7 18063 (3 cos(20) + 2) ( 09 cos ( 2 ) ’

— 4 (296% — 240) cos (5) & + 1440 cos (75) § + (14400 — 4436%) cos (325>

) . 36 . (56 . 76
+ 2400 sin (2> — 2400 sin <2) + 1440 sin <2> — 1440 sin <2> )

15



259963 + (4808 — 42046%) cos(8) — 480sin(d)
24063 (3 cos(28) + 2)
1 1 56
= ——4 I
2 3 (4cos (%)+3(cos( )+cos(5‘5))) ( 60 97COS(2 )

——4147 ( > 051 cos <95) 53+17cos<55)5
120 120 2 2
3
+8cos< )5+8cos< )5+(2055l415 >cos<5>
60 2
41476° 30 1) . (30
+<175— 30 )cos<2>+851n (2>—1Osm <2>
. (5o . [T . (9
+ 2sin (2> — 8sin (2> — 8sin <2) )

C21 =

. Sec (%) 75 3
= PG oo ad T3 (2 (1051 cos <2> 5

11
+ 1440 cos (726> § + 360 cos (926) 8 + 360 cos (26) 5

+ (20406 — 9946?) cos (?’25> + (10806 — 41475%) cos <525)

. (6 . (36 . (56 A

— 1080 sin <2) + 600 sin <2) — 1080 sin (2) — 360 sin <2)
(9 (116 , 5

— 360sin <2> — 360sin (2) ) — 56 (19576° — 768) cos <2) )

C25

sec (%) 50\ .3
- _ 1051 —
26 24063 (3 cos(26) + 2) ( 01 cos ( 2 ) ’

— 14 (716 — 120) cos (g) § — 11 (3776% — 120) cos (325> 5

+ 1320 cos <525) d + 1080 cos (725> d + 1080 cos (925> 5

+ 960 sin <5> — 1200 sin (36> + 240 sin <56>
2 2 2
(76 . (9
— 720sin (2> — 720sin (2) )
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sec (g o )
1 712003 (3 cos(20) + 2) (5< 3976% + 240) cos (2)

+ (1805 — 67975%) cos (325> + 60 (33 cos (?) — 2(2sin (g)

+sin (326> +sin <525) )))

! 1 55\
0% (4 cos (%) + 3 (cos (%) + cos (55))) (7 %1397605 <2) g

2
25979 70\ 5 6797 90\ 5 50
_ 5 _ - S _ 2 3 -
120 cos<2)6+120c05(2>6+8c05(2>5
+ 28 cos (76> 6+ 12cos (96) 6+ 12cos (115) )
2 2 2
315678° ) 2597963 30
406 — — 406 — —
+(05 50 >COS<2>+(05 30 )005(2)
. (6 . (30 . (50 A
+ 22sin <2) — 26 sin (2) + 10sin (2> — 22sin (2>
. (96 . 114
— 8sin <2) — 8sin (2) )

C34 = —

sec (g) 50\ .5
= - 2 —_
35 = 12003 (3 cos(20) + 2) ( 5979 cos ( 2 )?°
6\ ) 5 ) 36
+6797cos | 5 | 8% =10 (30176% — 408) cos 5)0—4 (13976% — 840) cos 5 )9
11
+ 3360 cos (525> 6 + 2160 cos (726) 6 + 2160 cos (926) 6 + 540 cos (25) 0
+ 540 cos (135> d — 2640 sin (5> + 1680 sin <35) — 2640 sin (55>
2 2 2 2
. 95 . 115 . 136
— 1440 sin (2> — 360 sin <2) — 360 sin (2> )
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_ sec (3) 56 -
C36 = — 24003 (3 cos(20) + 2) (6797COS ( ) d
— 4 (13976 — 720) cos (5> § + 1920 cos (525> § + 3360 cos (?) 5

+ 1440 cos < ) d + 1440 cos (1;5) & + (33608 — 259795%) cos <325)

+ 2160 sin ( > — 2640 sin < ) + 960 sin (525> — 1920 sin <725>
—720sin< ) — 720sin ( ))

66196% — 4 (280302 — 36) cos(8)d + 96 cos(36)d — 96 sin(6) — 48 sin(35)
2463(3 cos(26) + 2)

C41 =

1 1 50\ 5
= 03 (4cos (g) +3 (cos( ) + cos (52"))) ( a 61013&5 (2> 0

- 10435 cos 725) 5% + 2803 cos (96> 53— 2 (208752 — 36) cos (325> 1)

12 < 12

525> 6 + 39 cos <725) 6 +39cos (926> 6 + 16 cos <1;5> )

26> o+ <705 — 1242153) cos <5) + 16 sin <g) — 24 sin <325)
725) — 22sin (925) — 8sin (135) — 8sin (1;’5> )

+ 60 cos

\o}

18



C45

C46

_ see(3) N cos [0
= I B ooso8) 77 ( (12486 — 239095%) cos (2>

11
+ 2(2803005 7—6 62 + 540 cos 7—6 6 + 288 cos 9—5 0 + 288 cos —6 )
2 2 2 2
+ 72 cos (1;5> 6 + T2 cos (125> 6+ (6485 - 202653) cos <325)
+ (4685 — 104355%) cos (525> — 240sin (g) + 96 sin <325)

. 59 . 7 . 99
— 264 sin <2> — 120 sin <2> — 144 sin <2>
. 116 . 136 . 159
— 144 sin (2) — 36 sin ( 5 ) — 36 sin (2) ))

B sec(g) 55\ 5
~ T 2453(3 cos(20) + 2) (2803COS (2>6 +468cos () 6

+ 432 cos <725) 0 + 432 cos <925) 6 + 180 cos (1;5) 6 + 180 cos <135) )

+ (4808 — 20265%) cos (g) + (4685 — 104356%) cos (325) +192sin (g)

. 30 . 59 . 75 . 90
— 264 sin (2> + 24 sin (2) — 192sin <2> — 192sin (2>
. 116 . 139
— 72sin (2) — 72sin ( 5 ) )

__ see(y) 2 0
= B oo T3] (6 (57230% + 216) cos (2)

+ (1926 — 355795%) cos (325) +24(83 cos (525> + 56 cos (?)
95 . (6 . (30 . (50

+ 56 cos <2> — 6sin (2) — 4¢in (2) — 4sin (2>

) . (96

— 2sin <2> — 2sin ( 5 > ))
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1 55\ 5
c54=—(5 (4(305(3)+3(CO&(32)+005(526)))(—].5723005(2)6

129629 76 N 35579 94 34 15252152 (6

T co(2>6 3 co( )5 (50—48 cos 5 1
2

4 (25 - 1296295 ) <3> 0 + 80 cos (52 > 6 + 80 cos <72 ) 6 + 50 cos (925> 0
+5Ocos(1 )(5—1—20005( ) + 20 cos (1;5>5+3Osin (g)
—4251n<32)+881n< )—4081n< )—22sin<926)

116 156

—225111<2>—8 <2>—81 <2>)

sec (g) 3
= — 12962
5 T 1853 (3 cos(20) + 2) ( 9629 cos ( 2 > J
+ 35579 cos (725) 5% — 2 (733995 — 1860) cos (g) b

— 4 (57236° — 870) cos (35> § + 3480 cos (525> § + 2760 cos (72‘5) )

+ 2760 cos <925> 0 + 1440 cos ( ) 0 + 1440 cos <125> & + 360 cos <1g§> 0
+ 360 cos (1;6) — 1584 sin ( ) + 816sin <325) — 1776 sin (525>
— 336 sin <2> — 1200 sin ( 5 ) — 576sin < 5 ) - 5765111( 5 )
. 154 . 176
— 144 sin <2) — 144 sin (2) )
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sec (%)

55\
%56 = = 9653 (3 c0s(20) + 2) (83579 cos (2) o

— 4 (57236 — 672) cos (5> § + 2400 cos (525) § + 3264 cos (726) )

+ 2112 cos <925> 6+ 2112 cos (116) 6 + 864 cos (126) 6 + 864 cos (1;5) )

+ (29760 — 1296296°) cos < + 1248 sin ( > — 1632sin (325)

+ 384 sin (525> — 1344 sin ( ) — 768 sin < ) — 768 sin (1;5>
. 139

1
24063 (3 cos(26) + 2)

+ 2400 cos(36)d 4 1440 cos(55)d — 1440sin(d) — 960 sin(35) — 480 sin(55))

1 1 59
=— — 68579 53
O e (3] 7 e (3 Teos (T L 0 ( 2>

847729 75\ 5 236857 9 4 9848876> )
— s — 2 - - s | —
120 COB(2>5 + 120 COS (2>6 + (70 120 COS 9 é

2
2 65—8477295 3—5 6 + 130 cos @ d + 100 cos 7—5 6 + 100 cos 9—5 0
2 2 2 2

—|—61COS(1 )(5—1—61 < >5+24 <?>5+24cos(1;(5)5+24sin<g)
—4051n<3 )—4sm< )—4OSIH< )—4OSin (95) — 22sin <115>

2 2 2

136 . 15 176
2251n<2>851n<2>81 <2>)

cor = (54229353 — 4 (23685752 — 720) cos(0)d
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Ce5

C66 = —

sec (g)

_ o\
—24053(3005(25)+2)( (236857cos( )5

—2(685795° — 6360) cos (325) & 4 12000 cos (?) & 4 8400 cos (925> §

+ 8400 cos <115) 0 + 4320 cos <125> 0 + 4320 cos (1;5> 0
199
+ 1080 cos < ) § + 1080 cos <§> 6 + (109205 — 8477295%) cos (525>
— 3720 sin ( ) + 1320 sin (325) — 4440 sin (525> — 2280 sin (?)
11

— 3000 sin ( ) — 3000 sin (;) — 1440 sin (12’5) — 1440 sin (1;5)

: (196 ) B
— 360sin ( . ) — 360sin <2) ) — 56 (3802395 — 4944) cos (2> )

sec ()

6 3
2400°(3 cos(20) + 2) (236857 o8 ( 2 > 0

-2 (68579(52 4680) Cos <6> 6 + 9480 cos (526> 1)

+ 9840 cos (725> d + 9840 cos (926> § + 6240 cos (1216) 1)
+ 6240 cos (?) 6 + 2520 cos (1256> 0 + 2520 cos (1;§> )
+ (94808 — 8477296°) cos ( > + 2880 sin ( >
— 4080 sin (325> + 240 sin < > 3360 sin ( 5) — 3360 sin (925)
_ /116 156 (175
— 1920 sin <2> — 1920 n< . ) — 720sin (2) — 720sin <2> )
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