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Appendix-A
B=—[(1+1)+o0,]™™™

L @+D
C1—m(m1—1)

a+Dn
Cy =m(m2—1)B
C3=%; C4_%B
Cg = —C +1; Cg = —C, +1iB
c; = —lcg +1; cg = —lc, +iB
iHx+ilHz

= A+ D2(m, + D(my +2)

_ iHx+ilHz
‘10 = T+ D2(m, + 1)(m, + 2)

Cll :_llHXC7+ 11HZC5—(1+1)HXH11
Ci2 :_ilHXC8+ 11HZC6_(1+1)HXm2B

S Ci11
BT @+D2my(m, + 1)

o = C12
71 +D2m,(m, + 1)

cis =iHxc; — iHzcs — (1 +)Hzm,

Ci¢ =iHxcg— iHzcg — (1 +1)Hzm, B
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_ C1s
7 = 1+ D2my (m, + 1)

_ Ci6
Ci1g = (1 +D2my(m, + 1)

(1 +1?)Ri N?
AN

_ ml(ml - 1)
C20 = (ml _ 1)2 — (m1 — 1) + Cq9
m,(m; — 1)B
C21 =

(mz —1)? — (m; — 1) + ¢y

iHx (m; + 1)cy3
2T @A D(my + D7 = (my + D+ c0)

i Hx (my + 1)cqy
Co3 = (1+D((my +1)2—(my + 1) +cy9)

i Hz1?(m; + )¢y
T A+ D(my + D? = (my + 1) + cp0)

i Hz1%(m, + 1)cqg
2 T @A D(my + D2 — (my + D) + c30)

i (1 + 12)C3
C26 = (1+D2((m; — 12— (my; — 1) + ¢49)

i(14+1%)c,
27 T A DZ((my — DZ — (my — 1) + c10)

Cag = C2 t Coy; C29 = C23 + Cz5
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C32

C33

C34

C3s

C39

Cs0

_(1+l)_0'0, C31:_(1+1)_00

my; mg My My
C30 €31 — C31 C3p

( m;+1 _m, _ m;+1 _mq
C28lC39 C31 — €31 C3g

m2+1 mq _ m2+1 mq
+Ca9(C3p° €31 —C34° C3p

m1—1 mq _ m1—1 mq
C26(C30 C31 —C31 C3p

m2—1 mq _ m2—1 mq
+C27(C30 €31 —C31° C30)

m1—1 mq m1—1 mq
CZO(Cso C31 —C31 C3p

m2—1 mq _ m2—1 miq
tC21(C30 €31 —C31° C30)

mp mp Mg My
C30 €31 — €31 C39

( m1+1 my _ m1+1 my
C28\C39 C31 —C31 C39

m2+1 m; _ m2+1 mp
+C29(C3p €317 — €31 C30)

m1—1 my m1—1 ms
C26(C30 C31 —C31 C3p

m2—1 ms _ m2—1 my
tC27(C30 €317 —C31° C30)

m1—1 m; _ m1—1 my
C20((:30 C31 —C1 €3¢

m2—1 my _ m2—1 my
+ca1(c3y €357 —C31° C3g
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c
Cs0. Cq1 , 42

C39 C39 C39
my m;
C4—6 = C43 C30 + C36 C30

1
m1+1 m2+
—C28C39 TC29C3g

mq mp
C47 = C44 C30 + C37 C30

-1
m1—1 m;
—C26 C3g —Cy7 C3q

my m;
C48 = C4_5 C30 + C38 C30

-1
m1—1 m;
—C20 C3g —C21C3g

C49 = —C3 Cy3, C50 = —C3 Cyq
C51 = —C3 C45;  C5p2 = —C3C3p
Cs3 = —C3 C37, C54 = —C3 C3g
Cs5 = —C3 Czg; Cs6 = —C3 Cz9
C57 = —C3 Cg6; Csg = —C3(C7 — 1)
Cs9 = —C3 Cpo; Ceop = —C3 C21 T C4
_ —my(1+1), Con = —-Bm;(1+])
€61 = T112) 62 i(1+12)

(Hz — 1 Hx)(c;7 — I ¢13)
Ce3 = (1+12)

(Hz —1Hx)(c1g — 1 ¢q4)

Co4 = (1+12)
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_ (1 +D(my — 1egs
T T A+

(14 D(my — ey,
T T+ 1)

_ (1+1)(my — 1)cys
7T T A+ 1)

_ (1 +D(my — ez
8 =T A+ 17

_ (@ +D(m; — Dy
O T+ )

_ (@ +D(my — Desg
70T T+ )

o = (Ce3 + (1 +1)(my)cye)
a i(1+12)

_ (cea + (1 +1)(m3)cz9)

€72 i(1+12)
o = (1 +D(my — 2)cye
73 i(1+12)

o = Cet + (1 +1)(my — 2)cy0
7+ i(1+12)

_ (1 +D(my = 2)cyy
€75 = i(1+12)

o = Coz + (1 +1D(my — 2)cyy
76 i(1+12)
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C77 = 1C43 — Cgs,s C78 = 1C44 — Cgg
C79 = 1Cy5 — Cg7, Cgo = 1C36 — Ceg
Cg1 = 1C37 — Cqo; Cgz = 1C3g — Cyg

Cg3 = iCzg — €71 + Hz (¢17 —lcy3)

Cgq = iCz9 — €72 + Hz (C18 —lcyy)

Cgs = iCy6 — Cy3; Cge = C5 — Cp1
Cg7 = iCy7 — Cys; Cgg = Cs — Co2
Cgo = —l Cg5 + iCy3; Cop = —l Cgg +iCyy
Co1 = —lcgy +icys; Coy = —lcgg + ic3g
Co3 = —lcgg +ic37; Coq = —lCyp +ic3g

Cos = iCyg — 1 €71 — Hx (17 — lcq3)
Cog = iCz9 — 1 €75 — HX (€15 — IC14)
Cogy = —lCy3 +icyg; Cog = —1Cyy +icyy + €5
Cog = —l Cy5 +iCy7; €190 = —1 €y +iCy1 + Cg

B (iHx+i1Hz)c,s
101 = 1 D)2 (m, + 1)(m, + 2)

B (iHx+ i1Hz)cyy
€102 = T D)2 (m, + 1)(my + 2)
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Ci03 =

Ci04 =

Ci05 =

Ci06 =

Ci07 =

Ci08 =

Ci09 =

Ci10 =

C111 =

C112 =

Ci113 =

Ci114 =

(i Hx + i1 Hz)cysg

(1+D?(my +1)(m; + 2)

(iHx+i1Hz)cgg

(1+D?(my + 1)(m, + 2)

(iHx+i1Hz)cs,

(1+D?(my + 1)(m, + 2)

(iHx+1i1Hz)csg

(1+D?(my + 1)(m, + 2)

_(1 HX + 1 1 HZ)CZB

(1+D?(my +2)(m; +3)

—(iHx+ i1 Hz)cyq

(1+D?(my + 2)(m, + 3)

(iHx +i1Hz)cyg

(1+1D?(my)(m; + 1)

(iHx + i1Hz)cy,

(1+D?(my)(m, + 1)

(iHx+i1Hz)c,,

(1 +1?(mz)(m; + 1)

(iHx +il1Hz)cy,

(1+D?(my)(m, + 1)

—icg

(1+D?(my +4)(m; +5)

_1 ClO

(1+D?(m, +4)(m, + 5)
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Ci115 =

Ci116 =

Ci117 =

Ci18 =

Ci119 =

C120 =

Ci21 =

Ci22 =

Ci23 =

Ci124 =

C125 =

C126 =

(iHx + il Hz)cge
(1+D?(my)(m; — 1)

(iHx +ilHz)cgs
(1+D?*(my)(my — 1)

(iHx + i1 Hz)cgg

(1+D?(my)(m, — 1)

(iHx+il1Hz)cg,

(1 +1)?(my)(m, — 1)

(iHx+ilHz)cy,

(1+1D?(my)(m, + 1)

(iHx+ilHz)cyg

(1+1D?(my)(m; + 1)

(iHx +i1Hz)cyq

(1+1D?(mq)(m, + 1)

(iHx + i1 Hz)cg

(1+D?(my)(m, + 1)

(iHx+il1Hz)cg,

(1 +1?(mz)(m; + 1)

(iHx +i1Hz)cg,

(1+D?(my)(m, + 1)

—({ Hx + i1 Hz)cgs

(1+D?(my +1)(m; + 2)

_(1 HX + 1 1 HZ)C84

(1+D?(my +1)(m; + 2)
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Cg - 1 C13
‘127 = 11 D2(m, + 3)(m, + 4)

Ci0 —1Cqq
128 = (11 D2(m, + 3)(m, + 4)

(iHx 4+ i11Hz)cog
‘129 = 1T+ D2(my)(m, — 1)

(iHx +i1Hz)cy,
130 = T+ D2(my) (m; — 1)

(iHx +il1Hz)cqpg
‘31 = T+ D2(my) (m, — 1)

(iHx 4+ i11Hz)cyg
‘32 = T+ D2(my)(m, — 1)

(iHx +i1Hz)cyg
133 = 1+ D2(my) (m, + 1)

(iHx + i1 Hz)cq
‘3¢ T T+ D2(my)(my + 1)

(iHx +i1Hz)ce,
135 = 1+ D2(my) (m, + 1)

(iHx + i1Hz)cy,
136 = 1+ D2(my)(m, + 1)

(i Hx + il Hz)cog
‘37 = @+ D2(my)(m, + 1)

(iHx +i1Hz)co,
138 = 1+ D2(my)(m, + 1)
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i Hx +1il Hz)c95+ -
_lglz (m; + 1)(my
C139 = 1+

—C
iC17+ 3)9(m1 +4)
T T+ D2(m,

5
D?(m; + 3)
Ci42 = 1+

1 m;
31 C30
1 m; _ C31
30 C31
C30 -
C143 -
3 C30
1 m, _ C31
30 C31
C30 -
Ci44 =
= )
C145 Inl_zcgo
2 m; _ C31
30 C31
C30 =
C146 -
v )
2 m; _ C31
5 C3q
C30 =
C147 -
1'1'11+ C30
31 — C3q
C30 =
Ci48 -
m2+ C30
1 m; _ C31
m2+ C31
C30 =
C149 -
m1+ C30
2 my _ C31
m1+ C31
C30
Ci50 =

C39
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my
30 31
C30

C39
C151 -
4 m; _ C31
C30 -
C152 -
m2+ C30
%5 — C3q
m2+4C31
C30 -
C153 -
31 C30
1 m; _ C31
30 C31
C30 -
Ci54 -
3T C30
‘e —on
30 C31
= C32
Ci55 =
= )
C1is6 Inl_zcgo
2 m; _ C31
30 C31
C30 -
C157 -
3 C30
2 m; _ C31
30 C31
C30 -
C1s8 -
1'1'11+ C30
‘o —on
m1+ C31
= C32
C1is9 -
m2+ C30
1 m; _ C31
m2+ C31
C30 -
C160 -
m1+ C30
2 m; _ C31
m1+ C31
C30 -
C161 -
m2+ C30
31 — C3q
m2+2c31
C30
Ci62 =

C32
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C163

Ci64

C1i65

C1i66

Ci67

Ci68 =

C169

C170

C171

C172

C173

C174

C175

C176

Ci77 =

m1+4 my _ m1+4- my
C30 €31 7 C31 C3¢

C32

m2+4 m; _ m2+4 m;
C30 C31 —C31 C3zg

C32

mq
—Cq43 C30 Ci54 C30 + Cs

mq
—Ci44 C30 C1iss C30 + C

—Cq45 C30 + C30 ,

mq my
—C156 C3g + C3g

mq

_C147 C30 C157 C30 + C
mq

_C14-8 C30 - C158 C30 + C
mq

_C149 C30 C159 C30 + C
mq

_C149 C30 C160 C30 + C
mq

—C150 C30- — Ci61 C30° + C3
mq

_C151 C30 C162 C30 + C

mq
_C152 C30 C163 C30 + C

C153 C30 - C164 C30 + C

m; (m; — 1)Cy3C165

m11

m21

m12

m22

m1+1

m2+1

m1+2

m2+2

m1+4-

m2+4

Appendix

(m; —1)2 —(m; —1) +¢q9



_ my (my — 1)Cy4Cq65
Ci78 = (ml — 1)2 — (ml — 1) + Cq9

_ my (my — 1)Cy5Cq65
C179 = (ml — 1)2 — (ml — 1) + Cq9

B m;(m; — 1)cy45
Cig80 = (m; —1)2—(m; —1) + ¢y

i (1+1%)caoCi65
Ci81 = 1+D?((m; —1)2—(my — 1) + cq9)

i (1+1%*)csoCi65
Cig2 = 1+D?((m; —1)2—(my — 1) + cq9)

i(1+1%
Cig3 = (1+D2((my —1)2— (my — 1) + ¢49)

i (1+1%)czC45
Cig4 = (1+D2((m; —1)2— (my — 1) + c49)

B m,(m; — 1)C36C166
Ci85 = (mz _ 1)2 — (mz — 1) + Cq9

_ m,(m; — 1)C37C166
Cig6 = (m, — 1)2 —(m, — 1) + ¢y

_ m,(m; — 1)C35C166
Cig7 = (my, — 1)2 —(m, — 1) + ¢y

B m;(m; — 1)cye6
Cigg = (m, — 1)2 — (mz -1+ C19

i (14 1%)cs2¢166
7T @D ((m, — DF — (m — D)+ 19)
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i(1+ 12)C53C166
19 = T+ D2((my — 1)2 — (my — 1) + 1)

1 (1+1%)cs4C166
“ro1 = (1+D?((my —1)2 = (my — 1) + ¢49)

i (14 12)c4Crp6
92 = T+ D2((m; — D2 — (m, — 1) + 1)

m; (m; + 1)cy5C167

€193 = m12 —my + C1i9
i (1+1%)cs5¢167
C =
P D2y’ - my + )
i[Hz1(1 —1) + Hx(1 + 1?)]
Pr= (1+D)
i[—Hz (1 —1) + Hz (1 +1?)]
P2 = 1+
S P1M1C115C167
199 (m12 —my + Cq9
_ P1M1C116C167
€196 = m12 — my + Ci9
_ P2M4C129C167
C197 N mlz - m1 + C19
_ P2M4€C130C167
C198 N mlz - m1 + C19
m;(m; + 1)Cp9Cq68
C199 =

m,2 —m, + Cqq
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i (1+1%)cs6C168

C200 = >
(1 +D?(m;" —my + c19)
S P1M3C117C168
201 m22 — m, + C1i9
S P1M7C118C168
202 m22 — m, + C1i9
— P2M3C131C168
203 m22 — m, + Ci9
S P2M3C132C168
204 =
% " m,2 —m, + ¢y
S (m; — 1)(m; — 2)C6C169
205 =
(my —2)% — (my — 2) + ¢y9
_ Cyo(my — 1)(my — 2)cq69
C206 =

(my; —2)2—(my — 2) + ¢y

_ i (1+1%)c57C160
207 = [T+ D2((m, — 2)% — (my — 2) + Cpo)

B i(14+1%)c3¢149
208 = (T D2((my — 2)2 — (my — 2) + C1)

S (m; — 1)(m, — 2)c;7C470
2927 ((my — 2)2 = (M, — 2) + ¢19)

Czo(m, — 1)(my — 2)cy7
(m; —2)2 — (m; — 2) + ¢y

C210 =

_ i (1+1*)cs9cq79
“a1 = (1 +D?((mz —2)% — (m; — 2) + ¢419)
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B i (14 13)cycq70
212 = T+ D2((m; — 2)% — (M — 2) + C10)

p1(m; + 1)c119C171

C =
5 (my + 1)2 - (m; + 1) +¢q9
S p1(my + 1)Cq20C171
2147 my + 1)2 — (my + 1) + ¢y
S p1(my + 1)cq21C174
2157 (my + 1)2 — (my + 1) + ¢4
c _ p2(my + 1)cy33C171
216 7 my +1)2—(my + 1) + ¢4
c _ p2(my + 1)Cy34C171
77 (my +1)2—(my + 1) 4 ¢y
- p2(my + 1)¢y35C171
187 my +1)2—(my + 1) 4+ ¢4
- p1(my + 1)c122¢172
219 (m2 + 1)2 - (mz + 1) + C19
- p1(my + 1)c123¢17;
220 (mz + 1)2 - (mz + 1) + C19
c _ p1(m; + 1)c124€C172
217 (my +1)2 — (my + 1) + ¢
o = p2(m; + 1)Cy36C172
222 (mz + 1)2 - (mz + 1) + C19
p2(my + 1)¢y37C172
C223

B (my +1)2 —(m; +1) + ¢y

Appendix



p2(m; + 1)cy35€C172
(my +1)2 —(my + 1) + cq9

C224 =

p1(my + 2)Cq35C173
(m; +2)2 —(m; + 2) + ¢y

C225 =

c _ p2(my + 2)Cy39C173
2267 (my +2)2 - (my; + 2) + ¢y9

p1(my + 2)C126C174
(my +2)2 — (my + 2) + ¢y

Co27 =

p2(my + 2)C140C174
(my +2)2 — (my + 2) + ¢4

C228 =

- p1(my + 4)cq27C175
229 (m1 + 4‘)2 - (m1 + 4‘) + C19

c _ p2(my + 4)C141Cy75
2307 (my +4)2 — (my +4) + ¢y

c _ p1(m; + 4)c125C176
217 (m, +4)2 — (m, + 4) + cpo

c _ p2(m; + 4)C142C176
2327 (my +4)2 — (m, + 4) + cp

C233 = €177 T C185 — C193 — C195 — C197

—C199—C201 — C203 + C215 — C218

+C221 — C224

C234 = C178 t C185 + C1g6 + C191
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—C205 — C208—C209 — C212

C235 = C179 t+ C187;

C236 = C180 T C1s8

C237 = C184 T C192

C238 = C181 T C189 — C194 — C196 — C1og

—C2007C202 —C204 — C214 — C217

—C220 — C223

C239 = C182 + C190 — C207

C240 = C213 T C216 1+ C219 + C222 — C225

—C226—C227 —C228 — C229 — C23¢

—C231 — C232
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Appendix-B

1
T = (R cos a)+
dr = sinhr cosr + coshrsinr

r tanasinr

Pr dar
_ _r tana sinhr
C2 - Pr dr
C3 — _ 7N tana sinr
r dr
C4 — _ 71 tana sinhr
r dr
Cs = ntana
Wy = C, sinh(rx) + C, sin(rx)
0, = Cs sinh(rx) + C,sin(rx) + Csx
_ 1
Ao(1+PT) + \/A(Z)(l—Pr)2+4R cosa
R, =
2
_ 1
Ao(1+PT) + \/A(Z)(l—Pr)2+4R cosa
R, =
2
_ . cosh(Ry)
Al - cosh(R;)
@o(x) = cosh(R;x) + A; cosh(R,x)
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Ce - Pr—1RZ—1,
Co = Pr‘l}j:% 2o 4
e T
A, = Coq(CgR; cosh(R;) + CyR, cosh(R,))
to = A, sinh(ﬁx) + A; sinh(Ryx) + A, sinh(R,x)
Cio = C1(Rf —1?%)
C11 = C,(Rf + R3)
Ci2 = A Cy (R} —17)
Ciz = A1Co(RE +717)
Cao = C3
Co1 = Cy
G, = Cig (R%;rz) [(r + R1)? = Ao]
Ca3 = Cig (R%;rz) [(r = R1)? = Ao]
Cos = C1g4; (R%;TZ) [(r + Ry)? — Ao]
Cys = C1g4; (R%;rz) [(r = Ry)? — Ao]

Appendix



C4-O

Appendix

R}+12

= G () [0 +iR)? — 2]

= Ci9 (R1+r ) [(r — iR1)? — 4]

- C1oA, (RZ”)[( +iRy)? — 1]

R?
= C194, ( 27 ) [(r —iR;)? — 4]
= iRPr~1R;sina
= iRPr~—A;R,sina

Czor

= (r + R))iRPr~lcosa

C20r

= = (r - R))iRPr~lcosa

C21T

= (r +iR,)iRPr ' cosa

= % (r —iR,)iRPr ' cosa
= % (r + R,)iRPr~lcosa

C20TA1

= (r —R,)iRPr~lcosa

C21TA1

= (r +iR,)iRPr~lcosa

Cy1TA . . —
= % (r —iR,)iRPr~lcosa

= % (r 4+ /PrAy)iRPr~1cosa
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C18A2 — /Pr2o)iRPr~tcosa

% (r —iy/Prao)iRPr~tcosa

ClgAzl( iy/PT2o)iRPr~tcosa
% (r + R))iRPr~lcosa
— % (r —R))iRPr~'cosa

C1oAsi D NeD P
%(r —iR)iRPr~cosa

619A3l 2250 (r + iR,)iRPr ' cos a

C18A4( + R,)iRPr~lcosa

C18A4 (r —R,)iRPr~lcosa

C19A4l( —iR,)iRPr~1cosa

ClgA"l( +iR,)iRPr~ 1 cos a

W (C3p + ntanaR;)

1
m (C31 + ntanaR, Al)

1
(r+R1)2((r+R1)2-R%?)((r+R1)2—R3)




1
(r—R1)%((r—R1)2-R?)((r-R1)2-R%)

1
(r+R2)2((r+R2)2—R%)((r+R2)%2—R3)

1

(r=R2)2((r+R2)2—R?)((r+R,)%-R%)

-1
(r+iR1)?((r+iR1)?—R?)((r+iR1)2—R%)

-1
(r—iRy)2((r—iR1)2—R?)((r—iR1)2—R3)

-1
(r+iR2)2((r+iR2)2+R?)((r+iR2)%2+R3)

-1
(r+iRy)2((r—iRy)2+R%)((r—iR2)2+R3)

-1
(r+PrAo) (r4/PrAo) +R ) ((r+Pro) +R2)

-1
(r=Prag) ((r+/Prae) +R)((r+//PrAs) +R3)

-1
(r=i/Pra) ((r+iy/Prio) +R2 )((r+iy/Pra) +R3)

A = 7 _21 2
% (r-iyPray) ((r+iy/Prae)’ —r2)((r+iy/Prio)’ -k2)

Cs, = —A;, cosh(R;) — A;3 cosh(R,) — Ay, sinh(r + Ry) — Ay sinh(r — Ry)
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—A g sinh(r + R;) — Ay7 sinh(r — R,) — Ajgsin(r + iR;)

_A19 Sln(T - lRl) - AZO Sln(T + le) - A21 Sln(T‘ - le)



—A,; sinh(r + 1/Pr/lo) — Ajys sinh(r - ,/Pr/lo)
—Ayy sin(r — i,/Pr/lo) —Ays sin(r + i,/Pr/lo)

C53 = _A].Z Slnh(Rl) - A12 COSh(Rl) - A13R2 Slnh(Rz) - A13 COSh(Rz)

—A14(r + Ry) cosh(r + R;) — A5 (r — Ry)cosh(r — R;).
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