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3 Xinplane (Xip ) Z
z
X z
X T2+X, @)
b y a
Xp ta -a (b)
0=¢, 6=T-8;, X=T2+X,
3 Bape
CH
CH
n¢ ab
n
n
c CH, C,
CH
X 6,9
n b
CH®) (0,a,0)
CH@2) (ma,0)
a HCH 1/2
sing =0, sin2¢p =0, sin3g =0,
siny =0, sin2y =0, sin3x =0,
siny =0, sin2y =0, sin3x =0,
HCH T, cosot =1/+/3
sin8=42/4/3 sin20=2y/2 /43

2

HCH sp

sinf=43/2, sin20=43/2, sin30=-0,

CH,

cosb = 1/2, cos20 =-1/2,

€

c Xy
C, X
C, X
Xip
SFG
(&nd) ¢
n <
H
(&nd)
CH
cosp =1, cos2p =1,
cosy = 1, cos2y =1,
cosy =-1, cos2x =1,
sina =42 /4/3

21

21

CH

(abc)

@1

cos3p=1
cos3x =1:
cos3y =-1:

for CH(2)
for CH(2)

sin30=~/2/3/3 B =1/43 0020 =-1U3 c0s30=-5/3/3

(3-29

cosa = 1/2  sina = V3/2

0s30 = -1 (3-2b)
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¢
CH

(xyz) Appl. Spectros.
(abc)

CH
Beez P B

Beee = Bong

N

CH,

SFG Bezz

CH Beer B P

CH

— 3 3
Baa: = BE{ZCOS a+ BZZZ(COSG - CoS G)

Boe = By COST

- 3 3
Bee: = Beg(COST - cos'@) + By cOS

Baca = (Bre - Brgo)(cosa -
Beaa = (Breg - Brge)(cosa -

Brzz >> Beer ~ B

Bux = Brrz(cos -cos’a) ,

cos’a)

cos’a)

Bbbc - 0; BCCE = BZZZCOSBG

Ba(a = Bcaa = BZZZ(COSG - COSSCX)
(cost =1/+4/3,1/2  and (cosa - cos’a) = 24/3/9, 3/8for  Td and sp? angles, respectively.)

CH
b,
SFG VIS
Baa: Z Bbbc
Bxyz
(xyz)

sin20 = 2sinBcosb,
sin30 = 3sind - 4sin’e,
c0s30 = 4008’0 - 3cosh,

Beez = Bue
(abc) (xyz)

CH c
a b1
IR
SFG
SFG Bz Bober B
SFG Baca = Ben
SFG Boco = Beoo
x 6.9
(xyz) Appl. Spectrosc.
0 SN sin20 sin30
sin@ cosh

0826 = 00’8 - sin’® = 205’ -
sind + sin30 = 4(sind - sin’e)
cosH - 00s360 = 4(cosh - cos’™d)

CH,

1=1-2sin°0

Brml

BZZZ

t19]
Baea Bazb

(3-39
(3-3b)
(3-3¢)
(349
(3-4b)

(3-59
(3-5b)



CH C,, (b.)

Xy ( ) ¢®cC Bt C
( ) Xip
P=m2+¢@ B=m-6; X=MW2+X,
SFG  (ppp) (ssp) (sps) (pss)
SFG ¢ O w2 8, 20
(SPP) sp) pps) ss9)

Baac Bnbc
Baa: + Bbbc Baa: + Bbbc - 2[30(1: Baa: - Bnbc

()
Beze >> Beee ~ By
Bux + Booe = (B - Bunc) = Bree(COST - c0S’0) = 24/3/ 9Py (Tdl), 318y ()
Bace + Bone - 2Becc = Brgg(Costt - 30053(1) ~0 By (Td), 1/8 [y (sz)

(PPP)  Yoox = “(1/2) (Bax + Bonc)SinBeosy
+ (18)(Baz + Buve - 2Bu)SiN'B(3c0SX + C0S3))
+ (U8)(Bax - Bope){ cOL2¢[sinB(cosY - c0s3Y) - (Sind - sin0)(3cosy + cos3y)]
+ 2sin2¢sinBcost (siny + sin3x)}

Xozz= (U2)(Bae + B - 2Becc)(SING - sin’B)cosy

+ (1/2)(Baze - Bopo)[ 00S2(SiNG - sin’B)cosy - sin2qsi nBcosdsin]
Xoxe= (U2)(Baz + B - 2Becc)(SING - sin‘B)cosy

+ (1/2)(Bax - Bope)[ 00S2¢(sinG - sin@)cosy - sin2¢sinBcosBsi ny]
Xeoe = ~(112) (Bac + PBonc)SinBcosy

+ (U2)(Bax + Buse- 2Pes)(SINO - sin@)cosy

- (1/2)(Bax - Booc)COS208in’Boosy
Yox = “(1/4) (Bae + B - 2Becc)(C0S8 - c0s™B)(1 + c0s2x)

- (/4)(Baz - Bupe)[ €0S2(cOSB - cos’0)(1 + cos2y) - sin2qsin@sin2y]
Xoxe = “(1/8) (B + Booe - 2Bec)(C0S8 - c0sB)(1 + cos2x)

- (U4)(Boz - Pupc)[ €OS26(cOSB - cos’0)(1 + cos2y) - sin2qsin’8sin2y]
X = (U2)(Bae + Bonc)COSB

- (U/4)(Bazs + Boix - 2Becc)(COSH - COSB)(1 + C0S2Y)

- (U/4)(Bax - Buc){ cO2¢(COSO - c0s™8) - (cosh + cos™@)cos2y] + 2sin2¢cos8sin2y)}
Xezz = (U2)(Baxc + Bonc)COSO

- (1/2)(Bas + Bo - 2Becc)cOS™D

+ (1/2)(Bas - Bone)C0OS2(COSA - 00S’6)

CH,

(4]



(spp)

(ssp)

(psp)

(Sps)

(Pps)

Xy = ~(18) B + B - 2Bece)SiN’B(SiNY + sin3X)
+ (U/8)(Baz - Bope)[ 00225 N6 - sin’B)(sin + sin3y) + 2sin2qsinBosd (cosy + cos3y)]
Xyzz= “(1/2) (Baze + Bove - 2Be)(SING - sinB)siny
- (1/2)(Baz - Busc)[ 00S2¢(siNG - sin@)siny + sin2¢sinBcosBoosy]
Xyzx = (U4)(Baz + Boc - 2Bo)(00SH - COSB)sin2x
+ (U/4)(Bax - Bopo)[ 00S2((COSO - c0s’0)sin2y + sin2¢sin’® (1 + cos2y)]
Xyxe = (U4)(Ba + Boc - 2Be)(00SH - COSB)sin2x
- (U4)(Pos - Pupo)[ COS2(COSB + c0s™0)sin2 + 2sin2¢oos’8cos2y]

Xyyx = (1/2) (Ba + Buoc)SinBeosy
+ (U8)(Baxe *+ Brpe~ 2Boi)SiN0 (COSY - C0S3))
+ (U8)(Box - Pop){ cO¢SiNG (3cosy + cos3y) - (sind - sin®6)(cosy - cos3y)]
- 2sin2qsinBcosh (siny + sin3X)}
Xyyz = (1/2)(Baze + Bonc)COSO
- (1/4)(Bux * Boos - 2Becs)(00SB - c0S™B)(1 - cOS2))
- (V4)(Baz - BuscX{ 0024 (oSO - 00s°0) + (cosO + cos’0)cos2]- 2sin2qoos 0sin2y)}

Yoy = “(1/8) (Baz + B - 2Be)SinB(siny + sin3)
+ (U8)(Bax - Popo)[ COS20(2si N6 - sin’B)(sin + sin3)) + 2sin2qsinBosd (cosy + cos3y)]
Xeyz= “(1/2) (Bazo + Buve - 2Becs)(SING - SinB)siny
- (1/2)(Bazz - Bupo)[ €OS2(SiNG - sin0)siny + sin2¢sinBcosbcosy]
Xoyz = (U4)(Bas + ot - 2Becc)(COSH - COS'B)sin2x
- (U4)(Poz - Pupo)[ COS2(COSB + 0s’0)sin2 + 2sin2¢oos’8cos2y]
Yoy = (U4)(Bazs + o - 2Becc)(COSO - cOS'B)sin2x
+ (U/4)(Bax - Bope)[ 00S2(COSO - c0s0)sin2y + sin2¢sin’® (1 + cos2y)]

nyy = (1/8)(Baa: + Bbbc - ZBC(I:)SI n3e (COSX - COS3X)
- (1/8)(PBuz - Pupc)[COS2(25iN6 - sin’@)(cosy - cos3)) - 2sin2¢sinBoos(siny - sin3y)]
Xyzy = '(1/4) (Baac + Bobc - Zch)(Cose - CDS39)(1 - CDSZX)
- (U4)(Baz - Bupe)[ €0S26(COSB - cos’0)(1 - cos2y) + sin2qsin@sin2y]

Xy = (U/2)(Bae + Benc)SinBsin
= (U8)(Bux * Buc - 2Be)SiNB(SiNY + sin3)
- (1/8)(Bax - BuscX cOL¢SinB(3siny - sin3x) - (sind - sin°@)(sin + sin3x)]
+ 2sin2¢sinBeosb (cosy - cos3X)}
Xy = (U2)(Baxe + Buoc)SinGsiny
- (U2)(Baz + Bose - 2Beg)(SING - sinB)sin
+ (U/2)(Bax - Bope)cOS2gsin’0siny
Xy = (U 4)(Bae + Booe = 2Bocc)(COSO - 00s°0)sin2y
+ (1/4)(Baz - Bope)[ 00S2(cOSO - c0s™8)sin2y - sin2gsin®(1 - cos2y)]

CH, -€



szy = (]-/4)(Baa: + Bobc - ZBccc)(Cose - cos3e)si n2X
+ (1/4)(Ba - Bono)[ cOS2(COSB - 00°0)sin2y - sin2¢sin(1 - c0s2)]

(pSS) Xxyy = (1/ 8)(Bax + Bbbc - 2B(:cc)si nse(COSX - C053X)
-(1/8) Bz - Bue)[ COS2¢(2SiNG - sinB)(cosy - cos3Y) - 2sin2¢sinBcosd(siny - sin3x)]
Xayy = “(1/4) (Baz + B - 2Becc)(c0SH - c0sB)(1 - c0s2Y)
- (U4)(Baze - Buse)[ €0S2(cOSB - cos’0)(1 - cos2y) + sin2qsin@sin2y]

(559 Yy = (U2(Buc + Buc)sinOsiny
“(18) (Bae + Bove - 2Bor)sin’B(3sin - sin3y)

(1/8) (B - BupoY{ CO2¢[SiNG(SiNY + Sin3Y) - (Sind - sin°0)(3siny - sin3X)]
- 2sin2¢ sinBoosB(cosy - cos3x)}

Xxxx + nyx + Xoo = '( Baa: + Bobc + Bccc)Si neCOSX
Xxxy + nyy + Xzzy = +(Baa: + Bbbc + Bcc:)Si nGS| nX
Xxxz + nyz + Xzzz = +([3aa: + Bbbc + Bcu:)cose

(by)
Beez >> Prer ~ Prng Be = Bree(cost - cos’a) = 24/3/ 9Py (Td), 38 By (s9)

(OPD)  Yox = -(14) B [(1 + cOS2¢)(sinG - sinB)(3c0s + cos3x) + (1 - cos2¢)sinG(cosy - cos3Y)]

- 2sin2qsinBcosB(siny + sin3x)}

Xozz = (U2)Bea(1 + COS2)(SING - 2sin’B)cosy - sin2gsinBcosBsiny]

Xexe= (U2)B.l(1 + 00s2)(SinG - 2sin°8)cosy - sin2qsinBoosBsiny]

Yoo = Beal (1 + COS2¢)(SING - sin’B)cos - sin2¢sinBeosdsiny]

Xoox = (UA)Bf 2[cOB(1 + cos2poos2y) - (1 + cos2@)(cosh - COSSB)(l + 00s2Y)]
+ sin2g(1 - 3005°0)sin2x}

Ysax = (U/4)Boaf 2[cOSB(L + cOS2(00S2Y) - (1 + 0052¢)(0088 - cos™B)(1 + c0s2X)]
+ sin2g(1 - 3005°0)sin2y}

Xz = (1/2)Besl- (1 + cOS2(p)(COS - c0s’0)(1 + c0S2)) + Sin2¢sin“Bsin2]

Xom = Bes(1 + C0S2¢)(COSB - c0S’6)

(spp) Xy = (U/4)Bexd [(1 + cOS2¢)(SING - si n’e)(siny + sin3x) + (1 - cos2q)sinB(siny - sin3x)]
+ 2sin2¢si nBcosboos3y}
Xyzz= ~(1/2) Beel (1 + COS2¢)(SING - 2si n’@)siny + sin2¢sinBcosBcosy]
Xyzx = (U48)Bexf 2[(1 + cos2¢)(cos - 00s°0) - cos2osh]sin2y
+ sin2¢[-sin’® + (1 - 3cos’6)cos2x]}
X = (U2)Beal(1 + 00S2¢)(cOSA - cos’B)sin2x + sin2¢sin“Bcos2y]

(D) Xy = (UA)Beaf [(1 + 00S2¢)(SiNG - sin’6) + (1 - cos2¢)sinG] (cosx - cos3X)

CH, -7



+ 2sin2¢sinBcost(siny - sin3x)}
Xpyz = “(12) Bewl (1 + cOS2)(cOSH - c0s™)(1-0082X) + sin2¢sin’Gsin2y]

(psp) Xoyx = (1/4)Beof [(1 + cOS2¢)(SiNG - sin’0)(sin + sin3x) + 1 - cos2@)sinB(siny - sin3x)]
+ 2sin2¢si nBcosboos3y}
Xayz= ~(1/2) Beel (1 + COS2¢)(SING - 2si n’@)siny + sin2¢sinBcosBcosy]
Xoyz = (U2)B.l(1 + cos2g)(cosB - cos’B)sin2y + sin2¢sin’6cos2y]
Xayx = (U48)Bexf 2[(1 + cOS2¢)(COSO - 00s°0) - cos2rosh]sin2y
+ sin2¢[-sin’® + (1 - 3cos’6)cos2x]}

(sps) Xyxy = ~(1/4) Beed [-(1 + cOS2¢)(SING - si n’)(cosy - cos3y) + (1-cos2)sinb(cosy + cos3y)]
+ 2sin2¢sinBcosb sin3x}
Xyzy = (1/4)Bcxf 2[cOH(1-c0os2¢ros2y) - (1 + cos2¢)(cos - c0s°6)(1 - cos2y)]
- sin2q(1 - 3cos)sin2y}

(pps) Xoxy = (1/8)Besd [(1 + COS2¢)(SING - si n’e) - (1-cos2@)sind](siny + sin3yx)
+ 2sin2¢si nBcosB(cosy + cos3X)}
Xzzy = Beaal (1 + COS2Q)(SING - 2si n’)siny + sin2qsinBcosAcosy]
Xaxy = (U/4)Bexf 2[(1 + cOS2¢)(COS - 00s°0) - cos2(posh]sin2y
+ sin2¢[sin’® + (1 - 3c0s°)cos2x]}
Xozy = (1/4)B.{ 2[(1+c02¢p)(cosB-c0s’6)- cos2¢eosB]sin2y + sin2qsin’6+(1-3cos’B)cos2x]}

(pss) Xayy = ~(1/48) Bered [-(1 + CcOS2g)(SING - si n°0)(cos - cos3y) + (1-c0s2¢)sind(cosy + cos3Y)]
+ 2sin2¢@sinBcost sin3y}
Xayy = (1/4)Bf 2[cOH(1-cos2¢ros2y) - (1 + cos2¢)(cos - c0s°0)(1 - cos2y)]
- sin2g(1 - 3cos0)sin2x}

(ss9) Xyyy = (U4)Bexf [(1+CO2¢)(SINO - si n°e)(3siny - sin3x) + (1 - cos2@)sing(siny + sin3y)]
+ 2sin2qsinBcost(cosy - cos3X)}

X + nyx + Xemx = Xxxy + nyy + Xzzy = Xxz + nyz + Xez = 0

(by)
(PPP) Yoo = (L4) Bure{ [(L + cOS2)sinG(cosy - c0s3X) + (1 - cos2¢)(sind - sin’6)(3cosx + cos3y)]

+ 2sin2qgsinBcosO(siny + sin3x)}

Xezz= (1/2)Be(1 - cOS2¢)(SiNG - 2sin’B)cosy + sin2qsinBcosBsi ny]

Xoxz= (1/2)Bes(1 - cOS2)(SiNG - 2sin’B)cosy + sin2qsinBcosdsi ny]

Xom = Bers[(1 - COS2¢)(SiNG - sin®@)cosy + sin2¢sinBoosdsiny]

Xoxx = (1/4)Ben{ 2[cOB(1 - cos2qoos2y) - (1 - cos2g)(cosh - cos™8)(1 + cos2)]
- sin2g(1 - 3cos0)sin2x}

CH, - €



(spp)

(ssp)

(psp)

(Sps)

(Pps)

(pss)

Xoax = (1/4)Beon{ 2[COSO(1 - C0S2¢00s2Y) - (1 - cos2¢p)(c0sH - cos’B)(1 + cos2y)]
- sin2¢(1 - 3c0s’6)sin2x}

Xooiz = ~(1/2) Bl (1 - COS2)(COSO - cosB)(1 + cos2x) + sin2¢sin‘dsin2]

Xozz = Ben(1 - C0S2)(OSH - cS’6)

Xyxx = (U48)Beps{ [(1 + cOs2@)sind(siny - sin3x) + (1 - cos2@)(sino - sin°0)(siny + sin3y)]
- 2sin2qsinBcosBcos3x}
Xyzz= ~(1/2) Bepl(1 - cOS2¢)(SING - 2si n’)siny - sin2¢sinBcosdcosy]
Xyzx = (1/48)Beus{ 2[(1 - cos2¢)(cosO - 00s°0) + cos2qoost]sin2y
+ sin2¢sin’® - (1 - 3cos8)cos2x]}
Xz = (U2)Bel(1 - cOS2¢)(cOSH - cos’B)sin2 - sin2¢sin®Bcos2y]

Xy = (U4)Boef [(1 + 002¢)SinG - (L - cOS2¢)(siNd - sin’B)] (cosy - cos3)
- 2sin2¢sinBcost (siny - sin3x)}
Xyyz = ~(1/2) Beyo[ (1 - cOS2¢)(COSO - c0s’0)(1 - cos2y) - sin2qsin’Bsin2y]

Yix = (UA)Besn{ [(1 + cOS2)sing(siny - sin3x) + (1 - cos2g)(sin6 - sinB)(siny + sin3x)]
- 2sin2qsinBcosBcos3x}
Xayz= ~(1/2) Bepl (1 - cOS2¢)(SING - 2si n°e)siny - sin2qsinBcoscosy]
Xoyz = (U2)Bel(1 - cOS2¢)(cOSH - cos’B)sin2 - sin2¢sin®Bcos2y]
Xoyx = (1/4)Basnf 2(L - 00S2¢)( 0080 - c0s6) + coS2(006]sin2x
+ sin2@sin’® - (1 - 3cos’8)cos2x]}

Xyxy = ~(1/48) Bepo{ [(1 + cOS2@)sinB(cosy + cos3Y) - (1 - cos2@)(sind - sin0)] (cosx - cos3y)]
- 2sin2qsinBcost sin3x}

Xyzy = (UA)Ben{ 2[cOB(L + c0520082X) - (1 - c0S2¢)( 0 - c0s™B)(1 - cOS2Y)]
+ sin2¢(1 - 3c05°0)sin2x}

Xxy = (/4B [-(1 + cOs2¢)sinG + (1 - cos2@)(sin6 - si n’e)] (sinx + sin3y)
- 2sin2qsinBcost (cosy + cos3x)}
Xzzy = Bewo[-(1 - c0S2¢)(sSinG - si n’@)siny + sin2¢sinBcosdcosy]
Xaxy = (U4)Be{ 2[(1 - 00S26)(c0SH - c0s6) + cos2oosB]sin2y
- sin2@sin’® + (1 - 3cos8)cos2x]}
Xxzy = (1/4)Bess{ 2[(1 - cOS2¢)(COSO - 00s°0) + cos2qoosh]sin2y
- sin2@sin’® + (1 - 3cos8)cos2x]}

Xayy = ~(1/8) Bepo{ [(1 + cOS2@)sinG(cosy + cos3X) + (1 - cos2g)(sind - si n°0)(cosy - cos3y)]
- 2sin2@sinBcosh sin3x}

Xayy = (1/4)Beus{ 2[cOHB(1 + 00s2po0s2) - (1 - cos2¢)(cosh - c0s°6)(1 - cos2y)]
+ sin2¢(1 - 3c05°0)sin2x}

1
«

CH,



(sss) Xyyy = (U8Bl [(1 + cos2@)sinB(siny + sin3)) + (1 - cos2)(sind - s n*0)(3siny - sin3y)]

- 2sin2¢sinBcost (cosy - cos3Y)]}
Xxxx + nyx + Xzzx = Xxxy + nyy + Xzzy = Xxxz + nyz + Xzzz =0

4b.
(torsion)

J’jn cos(n@)de = J’jn sin(ng)dp=0 (n=1,2,3)

¢

Xy ¢ C
X Xip
Qe=m2+@ O=T-8, X=T2+X,

(@)
Beze >> Bee ~ By
Baze + Bone = (Bae = Bove) = Bz (COsA - cos’a) = 2/3/ 9By (Td), 3/8PBy (sp)
Bz + Bone = 2Beec = Pryz(cosa- 3cos’a) ~0 By (Td), /8y (sp)

(PPP) X = (-1/2) (Bac + Bonc)SinBeosy
+ (1/8)(Ba + Bope- 2Beee)sinB(3cosy + c0s3Y)
Xozz= (U2)(Bac + B - 2Becc)(SING - sin‘B)cosy
Xoxe= (U2)(Baz + B - 2Becc)(SING - sin‘B)cosy
Xeo = (-1/2) (Baze + Buoc)sinBeosy
+ (1/2)(Baz * Buve- 2Bo)(SING - sinB)cosy
Xoox = “(1/8) (Bae + B - 2Becc)(C0S8 - c0s'B)(1 + c0s2x)
Xoxe = “(1/4) (Baz + B - 2Becc)(C0S8 - c0s'B)(1 + c0s2x)
Xz = (U2)(Baze + Bonc)COSO
- (U4)(Baze + Boix - 2Becc)(C0SH - COSB)(1 + C0S2Y)
Xez = (U2)(Bax + Bonc)COSO
- (U2)(Bas + B - 2Becc)cOS™O
(SP0)  Xyox = ~(18) B + Brse - 2Bocr)SINB(SINY + SiN3y)
Xyzz= “(112) Buzx + Bose - 2Bo)(SING - sinB)siny
Xyox = (U4)(Bas + Bui - 2Becc)(COSH - COS'B)sin2x
Xy = (U4)(Bazo + Boi - 2Becc)(COSO - cOS'B)sin2x

(8sp) Xy = ((12)(Bax + Bunc)sinBoosy
+ (U8)(Baz + B~ 2Bear)SIN"B(00SX - COS3X)

CH, -1C
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Xyyz = (U2)(Baz + Booc)COSO
- (U4)(Bas + B - 2Becc)(00S8 - 005™B)(1 - 0082X)
(PSP) Yo = (L/8) (Bae * Buoe = 2Bec)SIN’B(SINX + SiN3Y)
Xeyz= ~(12) Bace * Bove - 2Becr)(SiNG - Sin’B)siny
Yz = (U4) (B + B - 2Becc)(00SH - cOS’B)sin2y
Xeyx = (UA)(Bage + B - 2Be)(00S8 - c0S™B)sin2Y

(99 Xy = (U8)(Bax * Buse - 2Bec)SiNB(00SX - 00S3x)
Xyzy = ~(14) (B + Bove = 2Bece)(00SH - cOS’)(1 - cOS2X)
(PPS) Xy = (U/2)(Bax + Bonc)Sindsiny
- (U8)(Bux * Bone - 2Beec)SIN°B(SiN + SiN3Y)
Xeyy = (U2)(Baz + Broc)sinBsin
- (1/2)(Baz + Bupe - 2Bc)(SINO - sin’B)siny
Xy = (1/4)(Base + B - 2Bec)( 0SB - c0S™B)sin2Y
Xery = (1/4)(Baz + B - 2Bee)(00SB - c0S™B)siN2Y

(PSS) Xy = (U/8)(Bax * Buse - 2Bece)SiNB(00SX - COS3x)
Xeyy = ~(L14) (B + Brve = 2Bece)(00SH - cOS’)(1 - cOS2X)
(S$) nyy = (1/ 2)(Baa: + Bbbc)si nGS| nX
- (U8)(Bae + B - 2Bee)SiN’B(3siNX - SiN3))

(by)
Beez >> Peer ~ P Boam = Brgz(COSal - cos’a) = 231 9By (Td), 378 Bry (59°)

(OPP) oo = ~(1/4)Be[4sinBoOs) - sin‘B(3cosy + cos3Y)]
Xozz= (1/2)Bea(SiNO - 2sin°B)cosy
Xoxz= (1/2)Beea(SiNG - 2sin°B)cosy
Xom = Bea(SiNO - sin°0)cosy
Xoxx = (1/2)BealCOS™O(1 + 00S2X) - c0sB00S2)]
Xoox = (1/2)B.[cOS™0(1 + coS2Y) - cosBeos2y]
Xz = ~(1/2) Bea(COSB - c0S’0)(1 + cos2))
Xy = Box(COSO - COS’0)

PP Xy = (UAB.[25iNBsiny - sin®B(siny + sin3))]
Xyzz= ~(1/2) B.a(SING - 28in)siny
Xyax = (1/2)Be(COSD - cOS™B)sin2)
Xpz = (1/2)Be(COS - 00s™)sin2)

(Ssp) nyx = (1/ 4)BcaaSi nse(COSX - COS3X)
Xyyz = ~(1/2) Bea(COSO - cOS™)(1 - coS2))
(psp) Yoy = (V4B 25inBsiny - sin"B(siny + sin3y)]
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Xeyz= ~(1/2) Boa(SING - 25inB)siny
Xoyz = (1/2)B.(COSD - cOS’0)sin2y
Xeyx = (1/2)Be(COS - 00s™)sin2)

(sps) Xy = ~(14) B.[25inBc0s - sin®(cos - cos3))]
Xyzy = (U2)Bea[cOS™O(L - cOS2X) + cosBos2)]
(Pps) Xoy = (- 1) BeoSiN°B(siny + sin3y)
Xen = Bea(SiNG - sin°B)siny
Xaxy = (1/2)Beza(COSO - 00s°0)sin2y
Xozy = ((1/2) Boa(COSD - COS’B)sin2x

(pss) Yoy = (- 1/4) Bos[25inBcosy - sin™®(cos - cos3))]
Xayy = (U2)Bea[COS’O(L - c0S2X) + cosBos2y]
(ss9) Xyyy = (/4)B.[4sinBsiny - s n’8(3siny - sin3)]

(b2)

(OPP) X = -(1/4) By 4sinBcos - sin'B(3cosy + cos3y)]
Xizz= (1/2)Bess(SiNO - 2sin°B)cosy
Xpe= (1/2)Bun(SiNO - 2sin°0)cosy
Xoo = Benn(SiNO - sin’B)cosy
Yoo = (U2)Bep[cOS™B(L + c0S2Y) - cosBoos2y]
Xoax = (1/2)BespOS™(1 + 0S2X) - c0sBeos2X]
Xz = ~(1/2) Beyo(COSO - 005°0)(1 + 00S2)
Xy = Be(COSO - c0S’6)

SPP) Xy = (UABp[25iNGsiny - sin®B(siny + sin3y)]
Xyzz= -(1/2) Ben(SING - 25in°B)siny
Xyox = (1/2)Bun(COSO - c0S™B)sin2y
Xz = (1/2)Be(COSH - c0S’B)sin2y

(ssp) Yoy = (U/4)BepSin®(cosy - cos3)
Xgyz = “(12B.4(COSO - c0S™B)(1 - coS2X)
OSD) X = (UA)By[25inBsiny - sin’B(siny + sin3y)]
Xeyz = ~(1/2) Buo(SING - 25in°B)siny
Xz = (1/2)Be(COSO - cOS’B)sin2x
Xeyx = (1/2)Be(COSO - c0S’B)sin2y

(SPS) Xy = -(1/4) B[ 2SiNBCOSY - SiN‘B(cosy - cos3X)]
Xyzy = (U Z)Bcbb[C0839(1 - 00s2YX) + cosBcos2y]

(ppS) Xxy = '( 1/4) BcbbSi nse(Si ny + Si n3x)
Xewy = Beon(SINO - SinB)sin
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Xaxy = (1/2)Ben(COSB - c0S™B)sin2)
Xizy = (1/2)Bep(COSO - COSSG)Si n2x

(pss) Xayy = -(1/4) Bors[25inBeosy - sinB(cosy - cos3Y)]
Xayy = (1U/2)Be[COS™O(L - 00S2X) + cosBos2y]
(ss9) Xyyy = (U/4)Bypp[4sinBsiny - si n’e(3siny - sin3y)]

4a sinng (n=1,273)

(@)
Beze >> Beeg ~ By
Bacc + Booc = (Baze = Bonc) = Breg(COSa - cos’a) = 2/3/ 9By (Td), 3/8PBy (sp%)
Bazc + B - 2Becc = Brge(COSQA- 3c0s’0)) ~0 By (Td),  1/8 By (50°)

(PPP)  Xox= (-12) (Baxe + Buc)sinBoosy
+ (U8)(Bax + Boc~ 2Bec:)SiN’B(3c0sY + 0S3))
+ (U8)(Bax - Bope)cOS2(sinG(cosy - cos3y) - (sind - sin’d)(3cosy + cos3y)]
Xz = (2)(Base * B - 2Bo)(SING - sin’B)cosy
+ (1/2)(Baz - Pope)COS2¢(SiNG - sin’@)cosy
Yz = (1/2)(Bazs * B - 2Boc)(SING - sin‘B)cosy
+ (U/2)(Bax - Bope)COS2(SiNG - sinB)cosy
Xez = (-12) (Baz + Boc)sinBoOS
+ (U2)(Ba + Boe~ 2Bec:)(SING - sin’B)cosy
- (U2)(Bae - Bune)COS2¢in’Bo0SK
Yiax = ~(1/4) (Bazo + Booo - 2Bec)(€0SH - c0s™B)(1 + c0s2))
- (U/4)(Baz - Buse)cOS2((CcOSH - cos’0)(1 + cos2)
Xoxx = ~(14) (Baze *+ B - 2Be)( 0SB - c0S™B)(1 + c082))
- (U/4)(Baz - Bupe)C0S2¢(COSH - 00s°0)(1 + cos2Y)
Xz = (U2)(Baze + Bopc)COSO
- (U4)(Baw + Bove - 2Becc)(00S0 - cOS’B)(1 + COS2x)
- (U4) (B - Bue)c0S2f (COSH - 008°0) - (cOsB - cos’B)cos2y]
Xezz = (U2)(Baze + Bopc)COSO
- (U/2)(Bas + Booe - 2Bec)COSD
+ (U2)(Bax - Bupe)COS2¢(COSB - c0S°6)
D) Xy ™ (U8) (Baw + Buve - 2Boc)SINB(SINX + SiN3X)
+(1/8)(Bacc - Prpc)COS2(Q(2SiNG - Sin®0)(siny + sin3y)
Xyzz = (12) Bas + Bose - 2Becc)(SINO - SINB)siny
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(ssp)

(psp)

(sps)

(PPs)

(pss)

-(12) (Bag - Bune)COS2¢(SING - Si n36)si ny
Xyzx = (VA (Bazs + Buoe - 2Bees) (00D - c0s’0)sin2)
+(U4)(Boce - Pupo)COS2¢(COSO - 00S°0)sin2)
Xyxe = (U4) (B + Bt - 2Becs)(008 - cOSB)sin2y
~(14) (Bae - Bone)COS2((00SA - 00S’B)sin2)

Xyyx = (-1/2) (Bo + Bonc)sinBeosy

+ (1/8)(Baz * Buve - 2Buc)SiN’B(cOSK - COS3))

+(1/8)(Bacc - Pupc)COS2¢[SiNO(3c0sX + cos3Y) - (sind - sin’6)(cosy - cos3y)]
Xyyz = (U2)(Bazc + Bonc)COSB

- (U4)(Bazs + o - 2Becc)(C0OSO - COS'B)(1 - Cc0OS2))

“(1/4) (Boe - Buye)COS2¢(COSO - c0S°6) + (COSB + c0s’0)cos2)]
Yoy = “(1/8) (Baz + B - 2Be)SinB(siny + sin3y)

+(1/8)(Bacc - Prpc)COS2(Q(2SiNG - Sin0)(siny + sin3y)
Xeyz= ~(112) Bux + Bose - 2Bo)(SING - sinB)siny

“(1/2) (Baze - Buc)COS2((SiNG - sin’@)siny
Xoyz = (U4)(Bas + ot - 2Becc)(COSH - COS'B)sin2x

“(1/4) (B - Bupe)COS2((COSO - €OSB)sin2)
Yoy = (U4)(Bazs + Boi - 2Becc)(COSO - COS'B)sin2x

+(1/4)(Bazz - Pupe)COS2¢(COSH - 00S°0)sin2)

Xy = (1/8)(Bae + o - 2Bee)sin’B(cos) - cos3x)
+(1/8) (B - Buye)COS2Q(25iNG - Sin®0)(cos - cos3Y)
Xyzy = “(L14) (Bac + Bove - 2Boc)(COSO - cOS’B)(1 - c0S2X)
~(1/4) (Baze - Buyc)COS2¢(COSO - 00s°0)(1 - cos2))
Yaxy = (2)(Baz + Booc)SinBsiny
- (U8)(Bux + Buoe - 2Bee)sin™d(siny + sin3y)
“(1/8) (Bauc - Bue)COS2A[SINB(3siNY - sin3)) - (Sind - sin®@)(siny + sin3y)]
Xy = (U2)(Baxe + Buoc)sinGsink
- (U2)(Ba + Bo - 2Becc)(SING - SIN"B)siny
+(1/2)(Bacz - Buoe)COS2¢ SinBsiny
Xoey = (U4)(Bazo + o - 2Becc)(COSH - COS’B)sin2x
+(U/4)(Bazs - Baoe)COS2((COSO - 00S’0)sin2Y
Xaxy = (U 4)(Bae + Bove = 2Bocc)(COSO - 00s°0)sin2y
+(1/4)(Bazz - Pupe)COS2¢(COSH - 00S°0)sin2)

Yoy = (1/8)(Bae + ot - 2Becc)sin’B(cosy, - cos3y)
“(1/8) Bz - Puyc)COS2Q(25iNG - Sin®0)(cos - cos3Y)
Xeyy = “(1/4) (Baz + B - 2Becc)(C0SH - c0sB)(1 - c0s2)
-(1/4) (Bax - Bune)COS2¢(COSO - 00339)(1 - C0S2X)
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(sss)

(b))
Beer >> Beer ~ Bong

(PPP)

(SpP)

(ssp)

(psp)

(Sps)

(Pps)

(pss)

(ss9)

(b2)
(PPP)

nyy = (1/2)( Baa: + [3[)bc)si nBsi nX
- (1/8)(Bux * Buoe - 2Bec)Sin’B(3sin - sin3)
«(1/8) (B - Bue)COS2¢SiNB(SiNX + SiN3Y) - (SinB - sin®0)(3siny - sin3)]

Be = Bree(COST - 00Sa) = 24/3/ 9Py, (Td),  3/8 Py (sP)

Yoo = ~(1/4)Bo[(1 + cos2¢)(sind - sin®)(3cosy + cos3X) + (1 - cos2¢)sinB(cosy - cos3y)]
Xezz= (U2)B.a(1 + 00S2¢)(SING - 2sin’B)cosy

Xoe= (U/2)Be(1 + COS2¢)(SiNG - 2sin’B)cosy

Xem = Beal(l + 00S2¢)(SinG - sin’B)cosy

Xoo = (U4)B.2[COSO(1 + cos2ros2)) - (1 + cos2)(cosh - cos’B)(1 + cos2y)]

Xiox = (2Bl COSB(L + coS2¢pc0s2Y) - (1 + 00s2¢)(cosh - cos’0)(1 + cos2y)]

Xz = ~(1/2) Bo(1 + c0S2¢9)(COSO - c0s’0)(1 + cos2))

Xo = Bes(1 + C0S2)(COSB - c0S’6)

Xpor = (UA)Beg(1 + c0s2¢)(sind - sinB)(sinx + sin3x) + (1 - cos2@)sing(siny - sin3)]
Xyzz= ~(1/2) Be(1 + COS2¢)(SING - 25in°)sin

Xyx = (U4)Be2l(1 + 00s2¢)(cOSH - c0s’) - cos2¢rosB]sin2y

Xz = (U2)Bea(1 + COS2)(cOSO - cos™B)sin2y +

Yyyx = (U 8)Bex[- (1 + cos2q)(siNG - sin°d) + (1 - cos2¢)sinB](cosy - cos3y)

Xpyz = ~(1/2) Bea(1 + 00S2¢)(COSO - 005°0)( 1-0052))

Xoyx = (1/8)Beal (1 + cOS2¢)(SING - sin®@)(siny + sin3y) + 1 - cos2@)sinB(siny - sin3x)]
Xeyz = ~(1/2) Beaa(1 + COS2¢)(SING - 2sin°B)siny

Xz = (U2)Bea(1 + COS2)(COSO - cos™)sin2x

Xayx = (U2)Beml (1 + cos2¢)(cosb - 0s°0) - cos2qcos]sin2y

Xyxy = ~(1/8) Be[- (1 + 0OS2)(SING - si n°0)(cos - cos3y) + (1-cos2¢)sind(cosy + cos3)]
Xyzy = (1/2)Bx[COSO(1-cOS2pc0s2)) - (1 + cos2¢)(cosb - 005°0)(1 - cos2))]

Xoxy = (U/4)Bel (1 + cOS2¢)(SING - si n°e) - (1-cos2@)sinB](siny + sin3y)

Xeyy = BealL + COS2¢)(SINO - 2sin°B)siny

Xaxy = (U2)Bexl (1 + c0s2¢)(cosh - 0s°6) - cos2(peosh]sin2y

Xizy = (1/2)Beal (1+€052¢)(c0SB-c0S™0)- cOS2po0sh] si n2x

Xy = ~(1/4) Becal- (1 + 00S2)(SING - sin’B)(cosy - cos3X) + (1-cos2@)sinb(cosy + cos3X)]

Xayy = (1/2)Bea[COSB(1-00S2r0052)) - (1 + 00s2)( 0S8 - cos’)(1 - cos2x)]
= (U4)B..[(1+cos2g)(sind - sin®0)(3siny - sin3) + (1 - cos2@)sinB(siny + sin3y)]

nyy

Yoo = ~(14) B[ (1 + c0S2)sinB(cosy - cos3x) + (1 - cos2)(sind - sin’B)(3cosy + cos3y)]
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Xozz = (1/2)Be(1 - COS2)(SiNO - 2sin°B)cosy
Xp = (1/2)Ben(1 - COS2¢)(SiNG - 2sin°0)cosy
Xom = Bes(1 - 00S2¢)(SING - sin’B)cosy
Xox = (1/2)Bep[COSO(L - cos2¢peos2y) - (1 - cos2¢)(cosh - cosse)(l + cos2x)]
Xozx = (1/2)Bep[€OSO(L - c0S2¢peos2y) - (1 - cos2¢)(cosh - cosse)(l + cos2x)]
Xz = “(1/2) Bn(L - COS2)(C0SH - cOSB)(1 + c0S2Y)
Xezz = Besn(1 - C0S2¢9)( 0SB - c0s6)
(SPD) Xy = (UA)Buul(1 + cOs2¢)sind(siny - sin3x) + (1 - cos2g)(sind - sin’B)(siny + sin3y)]
Xyzz= ~(1/2) Bepo(1 - COS2¢)(SING - 2si n36)si nx
Xyzx = (U2)Beppl (1 - cOS2)(c0SO - 00539) + cos2qcosB]sin2y
Xz = (1/2)Be(L - cOS2¢)(c0sH - cos’B)sin2y

(SM) Xy = (UA)Bupl(1 + 00S2)sinG - (1 - cos2g)(sinG - sin’B)] (cosx - cos3X)
Xgyz = ~(1/2) Bu(1 - c0S2¢)(c0S - c0s0)(1 - c0s2X)
(psp) Xayx = (UB)Beppl(1 + c0s2@)sinB(siny - sin3x) + (1 - cos2g)(sinG - si n’@)(siny + sin3y)]
Xayz= ~(1/2) Bepp(1 - cOS2¢)(SING - 2si n’@)siny
Xeyz = (1/2)Be(L - 00S2¢)( 0B - c0s’0)sin2
Xayx = (/2)Beppl (1 - cOS2p)(c0SO - 00s°0) + c0s2¢cos]sin2y

(809 Xy = (LA)Busel(L + c0S2)sinG(cos + cos3x) - (L - c0s2)(sinG - sin’B)] (cosx - cos3Y)]
Yyzy = (L 2)Bepp[c0SB(1 + c0s2¢o0s2y) - (1 - cos2)(cosb - 00s°0)(1 - cos2y)]
(PPS) Xy = (U/4)Beepl- (1 + COS2¢)SiNG + (1 - COS2)(SinG - sin’B)] (sinx + sin3x)
Xew = ~Bep(L - 00S2¢)(SING - sin‘B)siny
Xaxy = (U2)Beppl(1 - cOS2p)(c0SO - 00s°0) + cos2(qrosh]sin2y
Yy = (U2)Bel(1 - 00s2) (0SB - c0s’6) + cos2goosh]sin2y

(PSS Xy = (L4)Busel(1 + COS2)sin(cos + cos3x) + (1 - cos2g)(sind - sin’6)(cos - cos3Y)]
Xayy = (U/2)Be[COSB(L + 00s20052x) - (1 - C0s2()(c0Sh - cosB)(1 - c0s2X)]
(sss) Xyyy = (UA)Bel(1 + cos2¢)sing(siny + sin3x) + (1 - cos2)(sind - sin®)(3sin - sin3y)]

SFG
X (xy) ¢ C
B C X Xip Xip
@=m2+@ O=T-8;, X=W2+X,
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X 5d C,
(director)

C, SFG
(spp) (psp) (Pps) (sss) (spp)
(Psp)  pps) (ss9)

CH

5a SFG
X 0 21

f[ cos(ny)dx :Ioznsin(nx)dx =0 (n=1,273)

Xy ( ) @ c 8, C

Q=m2+@ O=T-8, X=T2+X,
SFG (PPP)  (ssp) (sps)  (pss)
SFG @ O 2 B #
0 (spp) (psp) (PPs)  (ss9)

()
Beze >> Bree ~ By
Bacc + Booc = (Baze = Bone) = Breg(Cosar - cos’a) = 2/3/ 9By (Td), 3/8PBy (sp)
Baze + Bone - 2Beec = Prez(cosa- 3cos’al) ~0 B (Td), /8By (sp)

OPP)  Yax = (14) Baz + B - 2Bocc)(00SH - COS’6)
- (1/4)(Bas - Buoc)c0OS2((COSA - cos’0)
Xoxe = ~(14) Baz + B - 2Becc)(COSB - C0S6)
- (1/4)(Baz - Bus)cOS2((COSH - cos’™6)
Xz = (1/2)(Baze + Bonc)COSO
- (U4)(Bax + Bope - 2Bee)(00SO - c0s’0)
- (1/4)(Baz - Bus)cOS2((COSH - cos’6)
Xez = (U2)(Bax + Bonc)COSO
- (1/2)(Bux * Booe - 2Becc)COS™®
+ (1/2)(Baze - Bope)C0S2¢(COSB - 0S’0)
(SP)  Xyex = (UA)(Bas - Bun)Sin2gsin’®
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(SSp) nyz = (1/ 2)( Bam + Ban)COSG
- (UA)(Baz + Buse - 2Bec)(c0SO - cOS’0)
- (U4)(Boz - Pupc)COS20(COSB - c0S’6)

(psp) Xopx = (UA)(Bae - Buoc)SIN20sin’d

(SpS) Xyzy = '( 1/4) (Baa: + Bnbc - ZBC(E)(COSG - COSSG)
- (U4)(Boz - Pup)COS20(COSD - c0S’6)

(PPS) Yoy = (U4)(Bax - Bonc)SIN2¢iN"8
szy = (1/4)(Baa: - Bob(:)S| n2(p51 nze

(pss) Xayy = ~(1/8) Bae + Booe - 2Beee)(COSD - COS0)
= (U4)(Boz - Pup)COS20(COSD - c0S’6)

(sss) (none)

(by)
Beez >> Peer ~ P Beam = Brgz(COsal - cos’a) = /31 9By (Td), 378 Bry (59°)

(PPP) Yoo = (U/2)Bea[COSB - (L + cOS2¢)(00SH - c0S)]
Xeox = (1/2)Bea[COSB - (1 + c0s2¢)(c0sh - c0s°0)]
Xo = “(12) Bew(1 + 00S2)(C0SH - cOS’)
Xoz = Bead1 + 00526)(COSH - c0S’6)

(spp)  (none)

(SSp) nyz = '( i0) 2) Bcea(l + COSZ(p)(COSG - (1)539)
(psp)  (none)

(8S)  Xyzy = (U2)BealCOSB - (1 + 0052¢)(c0SH - 00S’B)]
(Pps)  (none)

(PSS Xayy = (U2)Bea[COSO - (1 + cOS2¢)(c0SH - 2005°6)]
(sss) (none)

(b,)
(PPP) Yoo = (1/2)Bue[COSB - (1 - 00S2¢)(cOSB - cOS’6)]
Ysax = (1/2)Bop[C0S8 - (1 - c0s2¢)(c0S - cos’6)]
Yoz = “(1/2) Bon(1 - 00526)(c0SB - c0s’6)
Xez = Bcbb(l - 0052([))(0059 - 00539)

(spp)  (none)
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(SP) Xz = -(1/2) Ben(1 - cOS2¢)(cOSB - c056)
(psp)  (none)

(8S)  Xyzy = (U2)BeecOSO - (L - 00S2¢)(00SB - 0sB)]
(Pps)  (none)

(PSS Xayy = (U2)Burs[COSO - (L - C0S26)(cOSH - c0sB)]
(sss) (none)

50 C,, SFG
X X X+2W3 X+ 4wW3(=x-2m3)

>1=3, Ysiny=cox=>sin2x=3co2x =0, >sin3x =3sin3X, >cos3x =3cos3x

4da (@ SFG
(b) (spp)  (psp)  (psp)  (pss)
(© tilt o0’ (spp)  (psp)  (pps)  (ss9)
Xy ® C B4 C
X Xip

Qe=m2+@ O=T-8y, X=T2+X,

()
Beec >> Beer ~ B
Baze + Bone = (Baze = Bone) = Brgg(Costt - cos’a) = 2/3/ 9By (Td), 3/8 By (sp%)
Baze + Bube - 2B = Brez(Cosar - 3c0s’a) ~0 By (Td), /8 By (599

(OPD) Yo = (1/8)(Bux * Bopc - 2Becr)Sin'Boos3Y
- (U8)(PBax - Bone)[€OS2((2siNG - si nse)cos3x - 2sin2¢sinBcostsin3y]
Yox = ~(14) B + B - 2Becc)(COSB - C0SB)
- (1/4)(Baz - Bus)cOS2((COSH - cos’™6)
Xoxx = ~(14) Bz + B - 2Becc)(COSB - C0S6)
- (U/4)(Baz - Bus)cOS2((COSH - cos’6)
Xz = (U/2)(Baze + Bonc)COSO
- (1/4)(Buz * B - 2Ber)(C0SB - cOS’6)
- (1/4)(Baz - Bus)COS2((COSH - cos’6)
Xez = (U2)(Baxe + Bonc)COSO
- (1/2)(Buaz * Booo - 2Becc)00S™®
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(SPP)

(ssp)

(psp)

(Sps)

(pps)

(pss)

(sss)

(by)

Bre >> Beer ~ Bong

(PPP)

(spp)

+ (1/2)(Baz - Bope)cOS2(COSO - c0S’6)
Xye = “(1/8) (Bae + B - 2Be)sindsindy

+ (U/8)(B.x - Bunc)[COS2(Q(2SINO - si n?’e)si n3y + 2sin2q¢si nBcosbcos3y]
Xyox = (U4)(Bazs - Buoc)Sin2¢sin’®

nyx = '( 1/8) (Baac + Bbbc - 2[3cc1:)Si ”390053X

- (U8)(Bax - Bupe)[00S2¢(2SiNG - si nse)cos3x + 2sin2¢sinBcosBsin3x]
Xyyz = (U2)(Baxc + Bonc)COSB

- (1/4)(Baze + Bt - 2Bece)(COSH - COS’B)

- (1/4)(Baz - Bus)cOS2((COSH - cos’6)
Xxyx = '( 1/8) (Baac + Bbbc - 2[3cc1:)Si ngeSi n3X

+ (U8)(Box - Pupo)[COS2(25I N6 - sin’B)sindy + 2si n2¢sinBcosBcos3y]
Xoye = (U/4)(Bazs - Bunc)Sin2¢sin’®

nyy = '( 1/8) (Baac + Bobc - Zch)Si n36w53X

+ (1/8)(Bax - Punc)[COS2((2SING - Si nae)cos3x - 2sin2qsinBcosOsin3x]
Xyzy = '(1/4) (Baa: + Bbbc - ZBC(I:)(COSG - COSse)

- (1/4)(Bax - Bupc)c0S2¢(COSH - cos’0)
Xxxy = '( 1/8) (Baa: + Bobc - ZBcos)Si nseSi ”3X

+ (U/8)(Bax - Punc)[COS2((2SiNO - Si n36)si n3y + 2sin2¢si nBcostcos3x]
szy = (1/4)( Bam - Bbbc)SI nzw nZG
szy = (1/4)( Baa: - Bbbc)S| nzm n2e

Xxyy = '( 1/8) (Baac + Bobc - Zch)Si n36w53X

+ (U/8)(Bax - Bope)[C0S2(25i N6 - sin’B)cos3y - 2sin2¢sinBoossin3y]
Xzyy = '(1/4) (Baa: + Bnbc - ZBC(E)(COSG - COSSG)

- (1/4)(Bax - Buse)c0OS2¢(COSH - cos’0)
nyy = (1/8)(86‘3: + Bbbc - 2B(:cc)si nseSi n3X

- (1/8)(PBuzz - Pupc)[COS2(2SiN6 - sin’)sin3y - 2sin2¢sinBcosbeos3y]

Bem = Breo(COSTL - cOS’) = 24319y, (Td), 3/8 By (s99)

Xoox = “(1/4) Be{ [-SiN°0+ (25inB -sin*0)cos2¢|cos3x - 2sin2¢si nBcosAsin3y}
Xoxx = (1/2)Bex[COSO- (1 + 00s2()(00sO- c0s°0)]

Xiox = (U2)Ba[COSB- (1 + cos2@)(cosB- cos™B)]

Xooe = (1/2) Beo(1 + COS29)(c0SD- COS’6)

C,r = Bea(1 + 00s2¢p)(coSB- c0s’0)

X = (U4)Bead [-SIN°0+ (25iN6 -sin*0)cos2¢]sin3y + 2sin2¢sinBoseos3x}
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5¢c C,

5d

Cs

(ssp)

(psp)

(Sps)

(PPs)

(pss)

(b))
(PPP)

(spp)

(ssp)

(psp)

(sps)

(Pps)

(pss)

(sss)

Xyyx = (UA)Bef [ ne+ (2sinB -sin®@)cos2¢]cos3 - 2sin2qsi nBcostsi N3y}
Xyz = '(1/2) Bcai(l + 0032([))((:036- C(3339)
Xoyx = (UB)Beof [-Si n°0+ (2sind -sin®6)cos2q|sin3y + 2si n2(sinBcosBoos3y}
Xyxy = (UA)Bef [ n’0+ (2sinB -sin®@)cos2¢]cos3 - 2sin2qsi NBcostsi N3y}
XyZy = (]'/Z)Bcaa[cose - (1 + OOSZCP)(OOSG- C()ée)]
Xooy = (UA)Beed [-5iN'0+ (2516 -sin*B)cos2¢lsindx + 2sin2¢sinfcosBeos3x}
Xayy = (UA)Bewf [-Si n’0+ (2sind -sin®)cos2¢|cos3 - 2sin2¢sinBcosdsin3y}
Xoyy = (1/2)Bea[COSB - (1 + cos2¢)(c0sh- cos™8)]
Xyyy = ~(1/4) Bo{ [-Si n°e+ (2sinB -sin®B)cos2q]sin3x + 2sin2¢si NBcosBoos3y}
Yo = (U4)Bu{ [SIN°0 + (256 - sin®6)cos2¢]cos3y + 2sin2¢sinBcosBsin3y}
Xaxx = (]-/Z)Bcbb[cose - (1 - 0052([))(0089 - 00539)]
Xzx = (1/2)Bcbb[cose - (1 - COSZ(P)(COSG - 00539)]
X = “(12) Ben(1 - COS2¢)( 0SB - 00S’6)
Xez = Benn(1 - 00S2¢)(00S8- 00s™0)
Cpx = (1/4) Bepf [SI n’0+ (2sind - sin’@)cos2q|sin3y + 2sin2qsinBcosBcos3y}
Yyyx = ~(1/4) Bepo{ [S n’e + (2sinB - si n36)c032(p] €0os3Y - 2sin2¢sinBcossin3x}
Xsz = '(1/2) Bcbb(l - COSZ(\O)(COSG' 00539)
Xoyx = ~(1/48) Bep{ [Si n’0+ (2sinB - si n36)0052(dsi n3Y + 2sin2¢qsi nBcosBcos3y}
Xyxy = ~(1/4) Bopo{ [Si n’e + (2sinB - si n36)0032(p] €OS3Y - 2sin2¢sinBcosBsin3x}
Xyzy = (1/2)Bep[COSO - (1 - c0S2()(c0sh - cos’6)]
Coy = (1/4) Bepof [SI n’0+ (2sind - sin’0)cos2q|sin3y + 2sin2qsinBcosBcos3y}
Xy = ~(1/48) Bopo{ [Si n’e + (2sinB - si n36)c052(p] COS3Y - 2sin2¢sinBcosBsin3y}
Xayy = (1/2)Be[COSB - (1 - cOS2)(COSH - cos’B)]
Xyyy = (U 8)Bepi{ [S n’0+ (2sinB - si n39)0032(p]si n3y + 2sin2¢sinBcosBcos3y}
Cs SFG
Ssink = Ycos( = Ysin2x = YcoRx = >sin3x = Ycox =0 5a
SFG
\%
BB X
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Xp Otp o-p
Xy Qo C B C
Xip
=2+ B0=m-6; xX=12+X,
SiNX = COSK;p, cosy = -sin,
SiN2X = -SiNZ;p,

00S2X = -C0S2X;p,

sin3x = -cos3y;,, 00s3) = +sin3y;,,

X
21=2,  ysiny;, = 2sinacosp, 2 COSX;, = 200S01COSB,
Y sin2x;, = 2sin2000s2B, Y CO2x;, = 2c0S20C0S2P3,
2 sin3x;, = 2sin3000s3B, Y cos3y;, = 2c0s3acos3
4a B=0
SFG
(spp) (psp) (PPS)  (ss9)
(spp)  (psp)  (pPs)  (ss9)
5e C, SFG
X Xt+tm
X
Xy ¢ C B C
X Xip

Q=mT2+@ B=T-6; X=T2+X;,

>1=2 >siny=0 Jcoxx=0 5>sin2y=2sin2x >coXx =2cos2x >sin3x=0 >cos3x=0

(@)
Beez >> Peer ~ P

Baze + Booe = Baz = Bose = Brge(COST - 00330() = 2\/:_3/ 9By (Td), 3/8 By (sz)
Bace + Bone = 2Bee = Brgg(Cosar - 300530() ~0 By (Td), 18 Bzzz(SPZ)

(PPP) Yo = ~(1/4) (Bae * Boc - 2Pec)(00S8 - COS™B)(L + 0082X)

- (U4)(Bos - Pupo)[€OS2(COSB - c0s’0)(1 + cos2Y) - sin2qsin’8sin2y]
szx = '(1/4) (Baa: + Bobc - ZBCC(‘)(COSG - 00536)(1 + COSZX)

- (U/4)(Baz - Buse)[ 0052¢(COSB - c0s’0)(1 + c0s2)) - Sin2qsin’Bsin2y]
Xxz = (1/2)([3333 + Bnbc)cose

CH, -2z



(spp)

(ssp)

(psp)

(Sps)

(PPs)

(pss)
(ss9)

(b))
Beer >> Beer ~ Bong

(PPP)

(spp)

- (U/4)(Bazs + Boi - 2Becc)(C0SH - COSB)(1 + C0S2Y)

- (U/4) (BB ){ OS2 (0SB - c0s’6) - (Cosh + cos’0)cos2)] + 2sin2qoos Bsin2x}
Xez = (U2)(Baxc + Bonc)COSD

- (1/2)(Bas + Bo - 2Becc)cOS™D

+ (1/2)(Baze - Bope)C0S2¢(COSO - 0S’0)
Xyox = (U4)(Bazs + Boc - 2Becc)(COSO - cOS'B)sin2x

+ (1/4)(Bax - Bope)[ 00S2¢(cOSO - c0s™8)sin2y + sin2gsin’® (1 + cos2y)]
Xy = (U4)(Bazo + o - 2Becc)(COSO - COS’B)sin2x

- (1/4)(Baz - Buse)[ 00S2¢(COSB - cos’0)sin2y + sin2qoos’8cos2y]

Xyyz = (U2)(Baxe + Bonc)COSO

- (1/4)(Bas + Boi - 2Becc)(COSO - cOSB)(1 - COS2))

- (U4)(Boz - BusX O (cOS - c0s’0) + (cosB + c0s’B)cos2y] - 2sin2qcos’Bsin2x}
Yoy = (U4)(Bazs + Boi - 2Becc)(COSO - cOS'B)sin2x

- (U4)(Baz - Pupc)[ COS26(COSB + 00s™8)sin2) + 2sin2(pros Bcos2y]
Xeye = (U4)(Bazs + Boc - 2Becc)(C0OSO - COSB)sin2x

+ (U4)(Box - Pupo)[ C0S2(COSO - c0s™0)sin2y + sin2gsin’® (1 + cos2x)]

Xyzy = “(1/8) (Baz + B - 2Becc)(C0SH - c0s™B)(1 - c0s2)

- (U4)(Baz - Buso)[ €0S2(cOSB - cos’0)(1 - cos2y) + sin2qsin’@sin2y]
Xey = (U4)(Baze + Boc - 2Becc)(C0OSO - COS'B)sin2x

+ (U4)(Box - Pupo)[ C0S20(COS - c0s’B)sin2y - sin2gsinB(1 - cos2y)]
Xaxy = (U4)(Bazs + Boi - 2Becc)(COSH - COS’B)sin2x

+ (U/4)(Bax - Pope)[ 00S2(COS - c0s0)sin2y - sin2gsin’B(1 - cos2y)]

Xayy = ~(1/8) Bue + Buoe - 2Beee)(00SD - cOSB)(1 - cOS2X)
= (U4)(Bos - Pupo)[€OS2(COSB - c0s’0)(1 - cos2y) + sin2qsin’®sin2y]
(none)

Bem = Bre(COSDt - c0s™a) = 243/ 9Py, (Td), 38 By (sP)

Xoxx = (U8)Bozf{ 2[coB(L + 00S2¢r0s2y) - (1 + 00s2)(00sh - c0s°6)(1 + 00s2))]
+ sin2¢(1 - 3005°6)sin2x}

Xsox = (UA)B.{ 2[coB(1 + cos2¢poos2y) - (1 + cos2@)(cosh - 00339)(1 + 00s2Y)]
+ sin2@(1 - 3c05°6)sin2x}

X = (1/2)Beal- (1 + cOS2¢)(c0SH - cos’)(1 + cos2X) + sin2sin’@sin2y]

Xoz = Beal(l + 00S2¢)(C0SH - 00S’6)

Xyzx = (U4)Beaf 2[(L + 00s2¢)(00SB - 0058) - cos2go0sBlsin2y

+ sin2¢-sin’® + (1 - 3005°6)cos2x]}

CH, -2z



Xz = (U2)Beal(1 + cOS2¢)( 0SB - cos’B)sin2 + sin2¢sin“Bcos2y]

(ssp) Xpyz = (12) Beal (1 + 00s2¢)(00S8 - 00s’B)(1 - c0s2X) + Sin2gsin’Bsin2y]
PSP Xz = (W2)B.al(1 + cos2g)(cosh - cos™B)sin2y + sin2qsin®Bcos2y]
Xeyx = (UB)Bead 2[(1 + cOS2¢)(cOSD - c0s’0) - cos2grosB]sin2y
+ sin2¢[-sin’® + (1 - 3cos’6)cos2x]}

(sps) Xyzy = (1/4)Bexf 2[cOB(1 - c0s2poos2y) - (1 + cos2¢)(cosh - c0s’0)(1 - cos2y)]
- sin2g(1 - 3cos’B)sin2x}
(pps) Xaxy = (U4)Bosf 2[(1 + coS2¢)(cosb - 0s’) - cos2¢ros]sin2y
+ sin2¢[-sin’® + (1 - 3cos’6)cos2x]}
Xxzy = (1/4)Bexf 2[(1 + cOS2¢)(COSO - 00s°0) - cos2¢rosh]sin2y
+ sin2¢[-sin’® + (1 - 3cos’6)cos2x]}

(pss) Xeyy = (1/4)Bcad 2[COSB(L - 0OS2¢0052Y) - (1 + C0S2)( 0SB - C0s™B)(1 - Cos2X)]
- sin2@(1 - 3c05°0)sin2x}

(sss) (none)

(b2)
(PPP) Yoo = (1/4)Busef 2[cOSB(L - c0s20082X) - (1 - 00s2¢)(cos - cosB)(1 + cos2y)]
- Sin2g(1 - 3c0s0)sin2y}
Xoox = (1/4)Beyi{ 2[COD(L - cOS2(po0s2x) - (1 - cos2¢)(c0s - cosB)(1 + cos2x)]
- sin2¢(1 - 3c0s0)sin2x}
Yoz = ~(1/2) Bessl( 1 - 0052¢)(0088 - c0sB)(1 + 00s2) + Sin2gsinBsin2y]
Xez = Ban(1 - 00S2¢)(c0SH - cos’6)
(SPP)  Xyex = (U/4)Bes{ 2[(1 - cOS2()(C0SH - C0S’6) + cOS2(C0sh]sin2)
+ Sin2¢[sin’d - (1 - 3c05°0)cos2x]}
Xz = (U2)Bel(1 - 00S2¢9)(00SH - c0s’B)sin2 - sin2¢sin®8cos2y]

(ssp) Xyyz = ~(1/2) Buol (1 - COS2)(COSO - cos™)sin2y - sin2¢sin“Bcos2y]
(O0D) ez = (U2)Besl(1 - cOS2()(C0SH - cos™B)sin2) - sin2gsin‘Bcos2y]
Xayx = (1/48)Beps{ 2[(1 - cos2¢)(cosO - cosse) + c0s2qcosB]sin2x
+ sin2¢[sin - (1 - 3c0s’B)cos2x]}

(sps) Xyzy = (U/4)Ben(1/4)Bef 2[COB(L + c0S20c0s2Y) - (1 - coS2¢)(CosH - cos™B)(1 - cos2)]
+sin2g(1 - 3c05°0)sin2x}
(OPS) XYooy = (UA)Bus{ 2[(1 - cOS2)(c0SH - c0s’6) + cos2geosh]sin2x
+ sin2¢[sin® - (1 - 3c0s’B)cos2x]}
Xxzy = (1/4)Bess{ 2[(1 - cOS2¢)(COSO - 00539) + 00s2qcosB]sin2x
+ sin2¢[sin’® - (1 - 3c0s’B)cos2x]}
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(PSS9 Xayy = (1/4)Busnf 2[cOB(L + 00s2¢r0s2Y) - (1 - c0S2()(OSH - cos’B)(1 - cos2X))]
+sin2g(1 - 3c05°0)sin2x}
(sss) (none)
6 SFG
SFG P(ws) EV() EV(9
E%w,) E”(wid
P@s) =Y X TikE @udEx(wi) (6.1)
jk
i j k SFG vis ir
(i,j,k=xY,2) ) EY p s
EO= E“’p+ EO. Xy z
E'=E"c0s8, EV=E", E"=-E"sing (6.2)
6, E®
E"=-E”0c0s8, E”=E" E"=-E"sing, (6.3)
E(f) E(i)
@ _ M cosB; —n, cosb, _ @ _ N,c0s0; —n, cosb, _
= = 6.4
E, n, cosB; + n, cosb, E E n, cosO; + n, coso, 5, ©4)
n, n 8, S
2n, cosf; cosb i
E o — 1 i t 0} 6.5
X n, cose; + n, coso, (659
2n, cosb; i
(surfy _ i 0}
= 6.5b
5 n, cosB; + n, cosb, (6.50)
2n, cosB; sinB nn :
E (surf) - _ 1 i t 2 2E (0] ]
? n, cos9; + n, cosh, ( n )Ey (650
(6.50) n SFG
(6.5) (6.1)
7 SFG SFG
SFG P(wg) SFG E(wg)
SFG E0(we) SFG
E%ws)

CH,
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Pwg)

%) _ 4 WOs yWe

E ' (g) =4m ——

©s) C n, cosb, +n,cosh,

P. (@) cos8, —(%)23 (0g)SiN6,

w
E,"(g) = ~4i 2%
p @) c n, cose, + n, cosh ,

Pwg)

(1 _ 4 WOs yWe

E W (g) =4m ——

©s) C n cosb, +n,cosh,

P(©5:) 0088, + (2H)?P, (:)sin,

0
EVwe)=—4ni ——
» @) c n, cose, + n, cosb,

L
E (ws) = Loy "Pyos), B (@s) = Ly, P0d) + Ly Pul0s)
Es(t)(wsi) = Lsy(t)Py(wSF)1 Ep(t)(ws:) = Lp,x(t)Px(wSF) + Lp,z(t)Pz(wSF)

L (" = -4 2= 1
4 c m cosB; +n,cosb,

) cosb
L, =—4ni —% ‘
C n,cosB; +n coB,

n2 2
g (F) P,(@g4)cosB,

L") =ami =%
Pz Cc n,cosB; +n, cosh,

M _ . W 1
= —

Loy c n cosB; +n,cosh,

() c0s0

Lo, = —an —= '
px C n,cosB; +n cosH,

Ny,
(=)°P, (g ) cosB,
) ' z S i
L, = —4ni —= -1

Cc n,cosP; +n, cosO,

(7.1b) (7.4b)

CH, - 2€

(7.19

(7.1b)

(7.2

(7.2b)

(7.39
(7.30)

(7.49)

(7.4b)

(7.40)

(7.59)

(7.5b)

(7.50)



