Monoclinic tridymite (295K) AIPO, Structure:
AB4C mP288 7 24a 96a 24a-001
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Prototype AlO4P

AFLOW prototype label AB4C_mP288_7_24a_96a_24a-001
ICSD 280308

CCDC 1721024

Pearson symbol mP288

Space group number 7

Space group symbol Pc

AFLOW prototype command  aflow --proto=AB4C_mP288_7_24a_96a_24a-001
—Tparams=a, b/a? C/a7 57 x1,Y1,%1,22,Y2,22,T3,Y3,23,T4,Y4,24,T5,Y5,25,T6, Y6, 26, LT,
Y7, 27,28, Y8, 28,29, Y9, 29, L10, Y10, 210, L11, Y11, 211, L12, Y12, Z12, 13, Y13, 213, L14, Y14, 214, T15,
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Y15, 215, L16, Y16, 216, L17, Y17, 217, 18, Y18, 2185, £19, Y19, Z19, 20, Y20, 220, L21, Y21, 221, L22, Y22,
222,23, Y23, 223, T24, Y24, 224, L25, Y25, 225, L26, Y26, 226, L27, Y27, 227, L28, Y28, 228, T29, Y29, 229,
Z305 Y30, 230, 31, Y31, 231, L32, Y32, 232, L33, Y33, 233, L34, Y34, 234, L35, Y35, 235, L365 Y365 2365 L37,
Y37, 237, X385 Y38, 238, 39, Y39, 239, L40, Y40, 2405 LAl Y41, 241, 42, Y42, 242, 43, Y43, 243, T44, Y44,
244,145, Y45, 245, T46, Y465 246, TAT, YAT, 247, T48, Y48, 2485 T49, Y49, 249, T50, Y50, 2505 L51, Y51, 251,
T52, Y52, 252, T53, Y53, 253, 54, Y54, 254, L55, Y55, 255, L56, Y565 256, L57, Y57, 2575 L58, Y58, 258, L59,
Y59, 259, L60, Y60, 260, L61, Y615 2615 L625 Y62, 2625 L63, Y635 263, L64, Y645 264, L655 Y65, 2655 L6615 Y665
266, L67, Y67, 267, T68, Y68, 268, L69, Y69, 269, L70, Y70, 270, L71, Y71, 271, L72, Y72, 272, T73, Y73, 273,
L7145 Y745 2745 X755, Y75, 275, X765, Y765 2765 X775 Y77, 2775 X785, Y785 278, X795, Y795 279, L805 Y805 2805 L81 )5
Y81, 281, L82, Y82, 282, 83, Y83, 283, L84, Y84, 284, L85, Y85, 285, L86 Y86, 286, L87, Y87, 287, L88, Y88
288, L89, Y89, 289, L905 Y90, 290, L91, Y91, 291, 92, Y92, 292, L93, Y93, 2935 L94, Y94, 294, L95, Y95, 295,

T96, Y96, 2965 LIT7, Y97, 297, L98, Y98, 298, L99, Y99, 299, L1005, Y100, 2100, L1015 Y101, 21015 L102, Y102, £102;

103, Y1035 21035 104, Y104, 2104, L1055 Y105, 2105, L1065 Y106, 2106, L1075 Y107, 21075 L1085 Y1085 2108
109, Y1095 2109, €110, Y110, 2110, L1115 Y111, £111, L1125 Y112, 2112, T113, Y113, 2113, L114, Y114, 2114,
L1155 Y115, 2115, L1165 Y1165 2116, L117, Y117, 2117, L118, Y118, 21185 L1195 Y119, 2119, L1205 Y120, 2120,
T121,Y1215 2121, L122, Y122, 2122, 123, Y123, Z123, L124, Y124, 2124, T125, Y125, 2125, L126, Y126, 2126
T127, Y127, 21275 L1285 Y128, 2128, L1295 Y129, 2129, L130, Y130, 2130, L131, Y131, £131, L132, Y132, 2132,
T133, Y133, 2133, L134, Y134, 2134, L1355 Y135, £135, L1365 Y136, 2136, L137, Y137, 2137, L138, Y138, 2138,
T139, Y139, 2139, L140, Y140, 2140, 141, Y141, 2141, L1425 Y142, 2142, 143, Y143, 2143, T144, Y144, 2144

e The tridymite form of AIPQy is related to the tridymite forms of SiOy. Like SiO5 it undergoes a series of temperature
driven phase transitions (Graetsch, 2002):

— The high temperature form is hexagonal, space group P63mc #186 at temperatures above ~ 590K

— The first intermediate form is monoclinic, space group P2; #4 at temperatures above ~ 460K

The second intermediate form, P2;(af30), is incommensurate but averages to a structure similar to the previous one
This is followed by an orthorhombic form, space group P21212; #19, for which we have no data.
Near room temperature we find another monoclinic structure, space group Pc #7 (this structure)

The low temperature structure is triclinic, space group P1 #1, also measured at room temperature.

e The astute reader will recognize that we are very vague about these phase transitions, as we have found no definitive

phase diagram.

e For more information on realted structures see our [silica and aluminum phosphate page.

e Data for this structure was taken at 295K.
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Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
rya; + ypas + 21 a3 (axy +cz1co8B) X+ by1 §+cz18infz (2a) All
z1a; —yraz+ (214 3) ag (az1 +c (214 5)cosB) K —by1 § + (2a) AlT
c (21 + %) sin 8z
Toaj + yYpas + 29 a3 (axe + czacos B) X+ bya § + czo8in S 2 (2a) Al Il
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B2y

Bas
Bag

Bar
Bas

Bog
Bso

Bs2

B33

$231*y282+(2’2+%) as

rzai + ysas + z3ag

$331—y332+(23+%) asz

T4a) +Ysaz + 24 a3

Tgar — Ysag + (Z4+%) as

Tsai + ysaz + 25 ag

x5a1—y5a2—|—(z5+%) as

Teal + Ye a2 + 26 A3

xﬁal—y632+(zﬁ+%) as

r7ai + yraz + zrasg

Trap —yrag + (Z7+%) as

rgay + ysaz + zgag

xSal_ySa2+(ZS+%) asz

Tgai + Yo az + 29 ag

x9a1—y9a2+(29+%) as

Ti0a1 + Yioa2 + 210 a3

1
ZTipa1 — Yioaz + (Z1o + §) as

T11a1 + Y1182 + 21183

1
Tiiar — Yy az + (211 + §) as

T12a1 + Y12 a2 + 212 a3

1
ZTi2@1 — Yizaz + (212 + 5) as

Ti13a1 + Yiz3az2 + z13a3

1
Tizar — Y13 @z + (213 + 5) as

Ti14@1 + Y1422 + 214 a3

1
Ti4@1 — Yi14az + (2’14 + 5) az

T15a1 + Y15 a2 + 215 a3

1
Tisa1 — Y152 + (215 + 5) as

ZTie @1 + Y16 A2 + 216 A3

1
Ti6 A1 — Y16 a2 + (216 + 5) ag

ri7a1 +yiraz + 217 a3

(aza +c(z2+3)cosB) R —bya§ +
c (22 + %) sin 8z
(axs + czzcos B) X+ bys§ + cz3sin Sz
(ascg—l—c(zg + %) cosﬁ) X—bysy +
C(Zg + %) sin 8 Z
(axy + czacosB) X+ bys§ + cz4sin 5z
(a:c4 +c(z4 + %) cosﬁ) X—bysy +
c(z4 + %) sin 8 Z
(axs + cz5co8 B) X+ bys § + cz5sin Sz
(aws 4 c (25 4+ 3) cos ) X —bys § +
c (25 + %) sin Bz
(axe + czgcos B) X+ bys ¥ + cz6 sin 5 Z
(axg —|—c(26 + %) cosﬁ) X—bysy +
C(ZG + %) sin 8 Z
(axy + czrcos B) X+ byr § + czrsin 5z
(axr +c (27 + 5) cos B) X —byr § +
C(Z7 + %) sin Bz
(axg + czgcos B) X+ bys § + czgsin S 2
(aws 4 c (28 + 3) cosB) X — bys§ +
c(z8 + %) sinfBz
(axg + czgcos B) X+ byg ¥ + czosin 5
(axg + ¢ (29 + 5) cos B) X —bye § +
¢(z20+3)sinf2
(ax10 + cz10c08 B) X+ by10 ¥ + cz108in 5 Z
(aw10 +c (210 + 3) cos B) X — by ¥ +
c (zm + %) sin Bz
(ax11 + cz11c088) X+ by11 ¥+ cz118in 52
(111‘11 +c (211 + %) COSB) X—byny+
c (211 + %) sin 8z
(ax12 + cz12c08 B) X+ by12§ + cz128in 5 Z
(aw12 +c(z12 + 5) cos B) X — by12§ +
c (212 + %) sin 8z
(ax13 + cz13c08 8) X+ by13§ + cz13sin 5 2
(az13 +c (213 + 3) cos B) X — by1s§ +
c (213 + %) sin 8 Z
(ax14 + cz14c08 B8) X+ by14§ + cz148in 5
(aw1s +c (214 + 3) cos B) X — by § +
c (2:14 + %) sin Bz
(CL{E15 + cz15 COS ﬂ) X+ by15 y + cz15 sinﬁ Z
(aw1s +c (215 + 3) cos B) X — by15§ +
c (215 + %) sin 8 Z
(ax16 + cz16c08 B) X+ by16 ¥ + cz16sin S Z
(aa:w +c (216 + %) cosﬁ) X—byey +
c (216 + 3)sin B2

(ax17 + cz17c08 B8) X+ by17§ + cz17sin 5
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Byr
Bus

B49
B50

Bs:
Bs2

Bss
Bss

Bss
Bse

Bsr
Bss

Bsg
Bso

Be2

B63

1
Ti7ar — Yirag + (217 + 5) as

rig a1 + Yigaz + z18 a3

1
Tigal — Yigaz + (Zl8 + 5) as

Tig9 a1 + Y19 az + 219 a3

1
Tigar — Yig Az + (219 + 5) as

oo &1 + Y20 A2 + 220 A3

1
ZTa0@1 — Yz0az + (220 + 5) as

To1 a1 + Yo1a2 + 221 A3

1
To1a1 — Y21a2 + (221 + 5) ag

ZTog A1 + Y22 a2 + 292 a3

1
Tog a1 — Y222 + (222 + 5) ag

Toz a1 + Yoz a2 + 223 a3

1
T2z al — Y23a2 + (223 + 5) az

Tog a1 + Yoq a2 + 224 A3

1
To4@) — Y2422 + (224 + 5) ag

Tos a1 + Yo5 a2 + 225 A3

1
Tz a1 — Yasaz + (225 + §) as

Tog A1 t+ Y26 A2 + 226 A3

1
Toe a1 — Y26 A2 + (226 + §) as

Tor a1 + Yo7 A2 + 227 A3

1
Taral — Yarag + (227 + 5) as

Tog a1 + Yog A2 + 2og A3

1
Togal — Yog A2 + (228 + 5) as

ZTog &1 + Y29 A2 + 229 A3

1
Ta9 a1 — Y9 Az + (2’29 + 5) az

T3p a1 + Y30 a2 + 230 A3

1
T30a1 — Yzp A2 + (230 + 5) ag

T31 a1 + Y31 a2 + 231 a3

1
ZT31a; — Yz az + (231 + 5) ag

T32 a1 + Y32 a2 + z32a3

(a1317 +c (2’17 + %) COSﬁ) X — by17§’ +
c (217 + %) sin 8z
(ax1g + cz18co8 B) X+ by1s ¥ + cz18sin 5
(aa:lg +c (218 + %) cosﬁ) X—bysy +
c (218 + %) sin Bz
(ax19 + cz19 €08 B) X+ by19§ + cz198in 5 2
(axlg +c (219 + %) cosﬂ) X—byoy +
c (219 + %) sin 8 Z
(amap + cz20 €08 B) X + by20 § + cz20sin 5 2
(awao + ¢ (220 + 3) cos B) X — by § +
c (220 + %) sin 8z
(away + 221 co8 B) X+ by21 § + 221 sin 5 2
(GSU21 +c (221 + %) COSB) X—byany+
c (221 + %) sin 8 Z
(amos + cz22 €08 B) X + byao § + czoosin S Z
(ax22 +c (2’22 + %) cosﬂ) X —byy+
c (zgg + %) sin 8z
(a:c23 + czo3 COS ﬂ) X+ by23 y + Ccz23 sinﬂ Z
(a$23 +c (223 + %) 6055) X —bysy +
c (223 + %) sin 8 Z
(awoq + c294 €08 B) X+ by24 § + c2248in 52
(awos +c (224 + 5) cos B) X —byas § +
(224 + %) sin B2
(a5 + cz95 €08 B) X + byas § + czo5sin 5
(awos + ¢ (225 + 5) cos B) X — byas § +
c (z25 + %) sin Bz
(awag + c296 €08 B) X + byag ¥ + 226 sin 5 2
(a6 + ¢ (226 + 3) cos B) X — by § +
c (225 + %) sin 8z
(axa7 + czo7c08 B) X + byar § + czo7sin 5 Z
(awor + ¢ (227 + 5) cos B) X — byar § +
c (227 + %) sin 8z
(awag + cz9g o8 B) X + byag ¥ + czog sin 52
(azas + ¢ (228 + 3) cos B) X — byas ¥ +
c (228 + %) sin 8 Z
(amag + cz29 €os B) X + byag § + czo9sin 5 Z
(axgg +c (z29 + %) cosﬁ) X —byoy +
c (2:29 + %) sin Bz
(CL{E30 + cz30p CcoSs ﬂ) X+ bygo y + cz30 sin B Z
(axgo +c (230 + %) cosﬁ) X—bysoy +
c (zgo + %) sin 8 Z
(awsy + cz31co88) X+ bys1 § + cz31sin Sz
(aa:g,l +c (231 + %) cosﬁ) X—bys1y +
c (231 + 3)sin B2

(awse + cz32c08 8) X + bysa § + cz32sin 52
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B65

Begr
Bss

B69

B
B2

Brs
Bra

Brs
Brs

Brr

By
Bso

Bs:
Bsz

Bss
Bsa

Bss
Bss

Bsr
Bss

Bgg
Bgo

Bo2

B93

1
T3z a1 — Yz A2 + (232 + 5) as

T3z a1 + Y3z Az + 233 a3

1
ZT3zal — Yz ag + (233 + 5) as

T34a1 + Y342 + 234 a3

1
T34a1 — Yza A2 + (234 + 5) as

T35 a1 + Y35 a2 + 235 A

1
T3z a1 — Yz ag + (235 + 5) as

T3 A1 1 Y36 A2 + 236 A3

1
T36 a1 — Y36 A2 + (236 + §) ag

Tgray + Ysras + 237 as

1
T37ar — Ysraz + (237 + 5) as

T3g a1 + Ys3g Az + 238 A3

1
T3gal — Yysgaz + (238 + 5) az

T3g a1 + Ysg a2 + 239 A3

1
T3gar — Yszg Az + (239 + 5) as

T40 a1 + Y40 A2 + 240 A3

1
T40@1 — Y40 a2 + (Z4o + §) as

T41 A1 + Y41 A2 + 241 A3

1
Tqr a1 — Y41 @2 + (241 + §) as

T42 a1 + Y42 A2 + 242 A3

1
T42@1 — Y42 a2 + (242 + 5) as

T43 a1 + Y43 a2 + 243 A3

1
T4z a1 — Y43 A2 + (243 + 5) as

Tq4@1 + Yaq A2 + 244 A3

1
T44@1 — Y44 Qg + (2’44 + 5) az

T45a1 + Y45 A2 + 245 A3

1
T45 a1 — Y45 A2 + (245 + 5) as

ZT46 A1 + Y46 A2 + 246 A3

1
Tg6 A1 — Y46 A2 + (246 + 5) ag

Ty7 a1 + Y47 A2 + 247 A3

(113632 +c (232 + %) COSﬁ) X —bys2y +
c (232 + %) sin 8z
(awss + cz33co8 B) X + byss § + cz33sin 5 2
(aa:33 +c (233 + %) cosﬁ) X —byssy +
c (233 + %) sin Bz
(awsq + cz34 €08 8) X+ bysa § + cz34sin 52
(aw3s + ¢ (234 + 3) cos B) X — bysa § +
c (234 + %) sin 8 Z
(axss + cz35c08 B) X+ byss § + cz35sin 5 2
(axss + ¢ (235 + 5) cos B) X — byss § +
c (235 + %) sin 8z
(awse + cz36 o8 B) X + bysg ¥ + cz36sin 5 2
(ax36 +c (236 + %) Cosﬁ) X—bysey +
c (236 + %) sin 8 Z
(axs7 + cz37cos B) X+ bys7 § + czarsin S
(ax37 +c (z37 + %) cosﬂ) X —bys7ry +
c (z37 + %) sin 8z
(a.rgs + cz3g8 COS ﬂ) X+ bygg y + cz38 sin B Z
(a$38 +c (238 + %) 6055) X —byss ¥ +
c (238 + %) sin 8 Z
(awsg + cz39 co8 B) X + bysg ¥ + cz39 sin 52
(awsg + c (239 + 3) cos B) X — byse § +
c (230 + %) sin B2
(axgo + cz40 €08 B) X+ byso § + cz40sin 5 Z
(awao + c (240 + 3) cos B) X — byao § +
c (z40 + %) sin Bz
(awq1 + czq41 €08 8) X+ by § + cz41 8in 52
(111‘41 +c (241 + %) COSB) X—byny+
c (241 + %) sin 8z
(ago + cz42c08 B) X+ byso § + cz4osin 5 Z
(amg +c (342 + %) cosﬁ) X—bypy+
c (242 + %) sin 8z
(awqz + cz43 €08 B) X+ byss § + cz43sin 5 2
(awas + c (243 + 3) cos B) X — byas § +
c (,243 + %) sin 8 Z
(agq + cz44c08 B8) X+ byss § + czaasin 5z
(aa:44 +c (z44 + %) cosﬁ) X—byuy+
c (2:44 + %) sin Bz
(CL{E45 —+ Cz45 COS ﬂ) )A( + by45 y —+ CZ45 sin B 2
(awas + c (245 + 3) cos B) X — byas § +
c (245 + %) sin 8 Z
(awgs + cz46 €08 B) X+ byss § + czapsin Sz
(aa:46 +c (246 + %) cosﬁ) X —byswy +
¢ (246 + 3) sin B2

(axg7 + cz47c08 B) X+ bysr § + cza7sin 5 2
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Bio7 =

Bios =

B109

Biio =

B111 -
B112 =

B113

B114

B115

Biis

Bii7 =
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B119

Bi2o

1
Ta7 A1 — Ya7 A2 + (247 + 5) as

T4g a1 + Y48 A2 + 248 A3

1
T4g a1 — Yagag + (248 + 5) as

T49 a1 + Y49 A2 + 249 A3

1
T49 A1 — Yag A2 + (249 + 5) as

Ts0 &1 + Ys0 A2 + 250 A3

1
ZTs0@1 — Ys0 Az + (250 + 5) as

Ts1 a1 + Ys1 a2 + 251 A3

1
Ts1 a1 — Ys1 @2 + (251 + §) as
Ts2 a1 + Ys2 a2 + 252 a3

1
Tsz a1 — Ys2 A2 + (252 + 5) as

Ts3 a1 + Ys3 A2 1 253 A3

1
Ts3a1 — Ys3az + (253 + §) as

T54 A1 + Y54 A2 + 254 A3

1
Ts4a1 — Ysa A2 + (254 + 5) as

ZTs5 @1 + Ys5 A2 + 255 A3

1
Tss @1 — Ys5 Az + (255 + 5) as

Ts6 A1 1 Y56 A2 + 256 A3

1
Ts6 a1 — Ys6 A2 + (256 + 5) ag
Ts7ar + Ys7 ag + 257 A3

1
Ts7 a1 — Ys7 A2 + (257 + 5) as
Tsg A1 + Ys8 A2 + 258 A3
1
Tsgal — Ysgaz + (2’58 + 5) as

Ts9 A1 + Ys9 A2 + 259 A3

1
Ts9 a1 — Ys9 A2 + (259 + 5) ag

Zeo a1 + Yoo A2 + 260 A3

1
Teo a1 — Yoo A2 + (260 + 5) ag

(113647 +c (247 + %) COSﬁ) X—bysry +
c (247 + %) sin 8z
(awsg + cz4gcos B) X+ byss § + czagsin 5 Z
(aa:4g +c (248 + %) cosﬁ) X—byssy +
c (248 + %) sin Bz
(awgg + cz49 08 B) X + byso § + cz49 sin 5 2
(azs9 + ¢ (220 + 3) cos B) X — byse § +
c (249 + %) sin 8 Z
(azxso + cz50 cos B) X + byso ¥ + cz50sin 5 2
(aa:50 +c (2’50 + %) cosﬁ) X—bysoy +
c (250 + %) sin 8z
(axs1 + cz51 €08 8) X+ bys1 ¥ + cz518in 5 2
(axsl +c (251 + %) Cosﬁ) X—bys1y +
c (251 + %) sin 8 Z

(axse + cz52c08 B) X+ bysa § + cz5osin S Z

(113652 +c (252 + %) COSﬁ) X —bys2 ¥ +
c (252 + %) sin 8z
(axss + cz53c08 B) X+ byss § + cz53sin 5 2
(awss +c (253 + 5) cos B) X — byss § +
c (253 + %) sin Bz
(awsg + cz54 €08 B) X+ bys4 § + cz548in 5 2
(awss + ¢ (254 + 3) cos B) R — bysa § +
c (254 + %) sin 8 Z
(axss + cz55 €08 B) X + byss § + cz55sin 5
(awss + ¢ (255 + 3) cos B) X — byss § +
c (255 + %) sin Bz
(axse + cz56 co8 B) X + byse § + cz56 sin 5 2
(axsﬁ +c (256 + %) Cosﬁ) X—bys¢ ¥ +
c (256 + %) sin 8 Z

(axs7 + cz57c08 B) X+ bys7 § + czs7sin S

(awsy +c (257 + 3) cos B) X — bysr § +
c (257 + %) sin 8z

(axsg + cz58 cos B) X + byss § + czssin 5 2

(awss + c (258 + 3) cos B) X — byss § +
c (258 + %) sin Bz
(CL{E59 + cz59 COS ﬂ) X+ by59 y + Ccz59 sin B Z
(axg,g +c (259 + %) cosﬁ) X—bysoy +
c (259 + %) sin 8 Z

(azgo + czeo cos B) X + byo ¥ + czeo sin 5z

(al’ﬁo +c (260 + %) COSﬁ) X — by60 S’ +
c (Zﬁo + %) sin 8z

O XXIII

0 XXIV
0 XXIV

0 XXV
0 XXV

0 XXVI
0O XXVI

O XXVII
O XXVII

O
XXVIII

O
XXVIII

0 XXIX
0 XXIX

0 XXX
0 XXX

0O XXXI
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O XXXII

O
XXXIII

O
XXXIII
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XXXIV

O
XXXIV

0 XXXV
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O
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O
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B121

B122

Bi2s

B124

B125

Bi2s

Bi27 =
Bi2s =

Bi2g =

Biso

B131

Bi3z =

Bisz =
Biss =

B135

Bise

Bisr =

B138

B139

Bi4o

B141

Bi42

Biss

B144

B145

Bise

Bi47 =

Biss

Te1 A1 1+ Y61 A2 + 261 A3
1
ZTe1 a1 — Ye1 Az + (261 + 5) as
Te2 A1 + Ye2 A2 + 262 A3
1
Te2 a1 — Y2 A2 + (262 + 5) as
Tez A1 + Ye3 a2 + 263 A3
1
Tez a1 — Y3 A2 + (263 + 5) as

Teq A1 + Ys4 A2 + 264 A3

1
Te4dl — Yes Az + (264 + §) as

ZTes A1 + Ye5 A2 1 265 A3

1
Tes A1 — Ye5 A2 + (265 + §) as

Tee A1 + Y66 A2 + 266 A3

1
ZTee A1 — Yoo A2 T (266 + 5) as

Ter A1 + Y67 A2 + 267 A3

1
Te7 a1 — Yo7 A2 + (267 + 5) as

ZTeg A1 + Yes A2 + 26s A3

1
Teg a1 — Yeg Az + (2’68 + 5) as

Teg A1 + Ye9 A2 + 269 A3

1
Teg a1 — Ye9 A2 + (269 + 5) as

Tro a1 + Yro a2 + 270 A3

1
T7o a1 — Yro a2 + (270 + 5) as

Trria1 +yYriaz + zy1as

1
Triap — Yriag + (271 + 5) az

Trz a1 + Yro2 a2 + 272 a3

1
Trg a1 — Y2 @2 + (272 + 5) as

T73 a1 + Yrz Az + 273 a3

1
Trzay — Yrzag + (273 + §) as

T74a1 + Y74 @2 + 274 A3

1
Traal — Yrado + (274 + 5) as

(CL{E61 + czg1 COS ﬂ) X+ by61 y + czg1 sinﬁ Z

(awer + c (261 + 3) cos B) X — bye1 § +
c (z61 + %) sin 8 Z

(azxea + czp2 €08 B) X + bysa § + 262 sin 5 2

(amg2 + ¢ (262 + 3) cos B) X — bye2 § +
c (262 + %) sin 8 Z

(axes + cze3 cos B) X + byes § + czp3sin 5 Z

(azgs + ¢ (263 + 3) cos B) X — byes § +
¢ (zg3+ 1) sinpBz
(awes + cz4c08 B) X+ byea ¥ + czpasin 5 2
(aa:64 +c (264 + %) cosﬁ) X—bygs ¥ +
c (264 + %) sin Bz
(azxes + czp5 cos B) X + byes § + czp5 sin 5 2
(amgs + ¢ (265 + 3) cos B) X — byes § +
c (265 + %) sin 8z
(azes + cze6 €08 B) X + byes § + cze6 sin 5 Z
(aa?% +c (z66 + %) cosﬁ) X —byss ¥ +
c (266 + %) sin 8z
(aze7 + czg7 cos B) X + byer ¥ + cze7sin S 2
(ax67 +c (267 + %) COSB) X—bygry +
c (,267 + %) sin 8 Z
(azxes + czeg cos B) X + byes § + czps sin 5 Z
(awes + ¢ (268 + 3) cos B) X — byes § +
c (268 + %) sin 8z
(CLSCGQ —+ CzZgg COS ﬂ) )A( —+ by69 y —+ CzZg9 sin ﬂ 2
(axgg +c (269 + %) cosﬁ) X —bygo ¥ +
c (269 + %) sin 8 Z
(az7o + czrocos f) X+ byro ¥ + czrosin S 2
(awzo + ¢ (270 + 3) cos B) X —byno § +
¢(zr0+ %) sin B2
(ax71 + cz71co88) X+ by § + czrisin 5z
(azr +c(zr + 3)cosB) X —byn § +
c (z71 + %) sin 8 Z
(ax7o + czraco8 B) X+ byra § + czrasin B2
(aw7s +c (272 + 3) cos B) X —byra § +
c (272 + %) sin 8z
(ax7s + czr3cos B) X+ byrs § + czr3sin 5 2
(aa:73 +c (273 + %) cosﬂ) X—bysy +
c (273 + %) sin B8z
(aw7g + cz74c08 8) X+ byra § + czrasin B2
(ax74 +c (2’74 + %) COSﬂ) X — by74y +
c (274 + %) sin Bz
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Biss =

Biss

Bis7 =
Biss =

Bisg =

Biso

B161

Bie2z =

Bie3z =

B164

B169 -

Bivo

Bi71

Bi7z =

Bi7rz =

B174

Bi7s

Bi7e =

Birr =

Bi7s

T7s5a1 + Y75 A2 + 275 A3

1
Trs a1 — Yrs A2 + (275 + 5) as

ZTre a1 + Y76 A2 + 276 A3

1
Tre A1 — Y76 A2 + (276 + 5) as

Trray + Yrr Az + 277 a3

1
Trray — Yrrag + (277 + 5) az

Trga + Yrg a2 + 27g ag

1
Trgal — Yrg Az + (278 + 5) as

Trg a1 + Yr9 A2 + 279 A3
1

Trgal — Yrgag + (279 + §) as
o a1 + Ygo a2 + 280 A3

1
Tgo a1 — Ygo A2 + (280 + §) as

Tg1 a1 + Ys1 A2 + 2s1 A3

1
Tg1al — Yg1az + (281 + 5) as

Tg2 a1 + Ys2 A2 + 252 a3

1
Tgz a1 — Yga A2 + (282 + 5) as

rg3 a1 + Ys3 az + 2g3 as

1
Tg3al — Ygzag + (2’83 + 5) as

Tgq a1 + Ysa A2 + 284 A3

1
rgga; —Yssas + (284 + 5) as

ZTgs a1 + Yss a2 + 285 a3

1
Tgs A1 — Ygs a2 + (285 + 5) as

Tge A1 + Yse A2 1 236 A3

1
Tge a1 — Yge Az + (286 + 5) az

Tgrai + Ysraz + 2g7 as

1
Tgr a1 — Ygr Az + (287 + 5) as

Tgg A1 + Ysg Az + 238 A3

1
Tggal — Yggaz + (288 + §) as

g9 a1 + Ygg A2 + 2gg A3

1
Tgg a1 — Ygo Az + (289 + §) ag

(CL{E75 —+ Cz75 COS ﬂ) )A( + by75 y —+ CzZ7s sin B 2
(awrs +c (275 + 3) cos B) X — byrs § +
c (275 + %) sin 8 Z
(ax76 + cz76 cos B) X+ byrs § + czrsin Sz
(awze + c (276 + 3) cos B) X — byre § +
¢ (276 + 3) sin B2
(ax77 + czrrcos B) X+ byrr § + czrrsin 5
(a$77 +c (277 + %) cosﬁ) X—bymy+
c (277 + %) sin 8 Z
(ax7g + czrg cos B) X + byrs § + czrg sin B 2
(az7s + ¢ (275 + 3) cos B) X — byrs § +
c(z7s + 1) sinpBz
(ax79 + cz79 cos B) X + byrg § + czrgsin 5 Z
(aa:79 +c (279 + %) cosﬁ) X—byroy +
c (279 + %) sin Bz
(azxso + czgo cos B) X + byso ¥ + czgo sin 5 2
(awso + ¢ (280 + 3) cos B) X — byso ¥ +
c (Zso + %) sin 8z
(axgy + czg1cos B) X+ bys1 § + czg1sin 5 Z
(Cm?gl +c (z81 + %) cosﬁ) X—bys1y +
c (281 + %) sin 8z
(awgy + czg cos B) X + bysa § + c2go sin 2
(axgg +c (282 + %) COSB) X—byso ¥ +
c (282 + %) sin 8 Z
(axgs + czg3 cos B) X + byss § + czg3sin S Z
(awss + ¢ (283 + 5) cos B) X — byss § +
c (2’83 + %) sin 8z
(CLSC84 + czg4 COS ﬂ) X+ by84 y + czg4 sin ﬂ Z
(ax84 +c (284 + %) cosﬁ) X—bysay +
c (284 + %) sin 8 Z
(azgs + czgs cos f) X + byss ¥ + czg sin 5 Z
(awss + ¢ (285 + 3) cos B) X — byss § +
c (285 + 3)sin B2
(axsge + czg6 cos B) X + byse ¥ + czgp sin 5 Z
(awss + c (286 + 3) cos B) X — byse § +
c (z86 + %) sin 8 Z
(axs7 + czg7cos B) X + bys7 § + czg7sin B2
(awsy +c (zs7 + 3) cos B) X — bysr § +
c (287 + %) sin 8z
(awgg + czgg cos B) X + byss § + czgg sin 5 Z
(amgg +c (288 + %) cosﬂ) X —byssy +
c (288 + %) sin B8z
(awsg + czg9 o8 B) X + bygg ¥ + czg9 sin 5 2

(awsg + ¢ (280 + 3) cos B) X — byso § +
c (289 + %) sin Bz
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O LIII
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O LIV
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O LV
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O LVI
O LVI

O LvIl
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O LVIII
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O LIX
O LIX

O LX
O LX

O LXI
O LXI

O LXII
O LXII

O LXIII
O LXIII

O LXIV
O LXIV

O LXV
O LXV



Biss
Bise

Bigr

Biss

Bisgg
Bigo

Bio:
Bio2

Big3

Bigs

Bios

B196

Bior

Bios

B199

B2oo

B2o1

B202

Ba2os

B204

Too A1 + Yoo A2 + 290 A3

1
Tgo a1 — Ygo A2 + (290 + §) as

g1 @1 + Yo1 A2 + 291 A3

1
ZTg1 a1 — Yo1 Az + (291 + 5) ag
To2 a1 + Yg2 A2 + 292 a3

1
Tg2 a1 — Yoz Az + (292 + 5) az

ZTgz a1 + Yg3 A2 + 293 A3

1
Toz a1 — Yg3 A2 + (293 + 5) as

Tog A1 + Ygq A2 + 294 A3

1
Tg4al — Yoq Az + (294 + 5) as

Tgs a1 + Yo5 A2 + 295 A3

1
Tos a1 — Ygs A2 + (295 + §) ag

ZToe a1 + Yo A2 + 296 A3

1
Tgs A1 — Yoe A2 + (296 + 5) as
To7 a1 + Yg7 A2 + 297 A3

1
Tgr a1 — Yor Az + (297 + §) as
Zgg A1 + Yos A2 + 2og A3
1
Tgg a1 — Ygg Az + (298 + 5) as

ZTog &1 + Ygg A2 + Zgg A3

1
Tgg A1 — Ygg A2 + (299 + 5) as

Z100 @1 + Y100 A2 + 2100 A3

1
Z100 &1 — Y100 A2 + (2’100 + 5) as

Z101 a1 + Y101 A2 + 2101 A3

1
Z101 a1 — Y101 a2 + (2101 + 5) az

102 a1 + Y102 A2 + 2102 A3

1
T102 a1 — Y102 A2 + (2102 + 5) as

(CL{EQO + czgg COS ﬂ) X+ bygo y + cz9g sin B Z
(axgo +c (290 + %) cosﬁ) X—byg ¥y +
c (Zgo + %) sin 8 Z
(awg1 + czg1 cos B) X+ byg1 § + czg1 sin S
(aa:gl +c (291 + %) cosﬁ) X —byo1 ¥ +
c (201 + 3)sin B2

(awge + czg2 cos B) X + byga ¥ + czgo sin 5 Z

(aargg +c (292 + %) cosﬁ) X —bygo ¥ +
c (292 + %) sin Bz
(Cwigg -+ Cczg3 COS [3) X+ bygs ¥ + czo3 sin B Z
(angg +c (293 + %) COSB) X —bygsy +
c (293 + %) sin 8 Z
(awgq + czggco8 B) X + byga § + czgasin 5 Z
(awos + c (204 + 3) cos B) X — byos § +
c (294 + %) sin Bz
(CL{E95 + czg5 COS ﬂ) X+ by95 y + czg5 sin B Z
(amgs + ¢ (205 + 3) cos B) K — byos § +
c (295 + %) sin 8 Z
(azgs + czg6 cos B) X + bygs § + czgp sin 5 Z
(awos + ¢ (206 + 3) cos ) X — byos § +
c (z% + %) sin 8z

(0,3997 + czg7 COS ﬂ) X+ by97 y + czo7 sin B Z

(awor + c (207 + 5) cos B) X — byor § +
c (297 + %) sin Bz

(awgs + cz9g €08 B) X + bygs ¥ + czog sin 5 2

(axgg +c (298 + %) cosﬂ) X —byos ¥ +
c (zgg + %) sin 8 Z
(awgg + czgg cos B) X + bygg § + czgg sin 5 Z
(awgg + c (209 + 3) cos B) X — byge § +
¢ (290 + 3) sin B2
(az100 + cz100 €08 B) X + by100 ¥ +
CZ100 sin ﬁ Z
(az100 + ¢ (2100 + 5) cos B) X — by100§ +
c (2:100 + %) sin 8z
(ar101 + cz101 cos B) X+ byio1 ¥ +
CZ101 sin B Z
(aw101 + ¢ (2101 + ) cos B) X — by1o1 § +
c (2101 + %) sin 8z
(az102 4 cz102 €08 ) X + by102 ¥ +
CZ102 sin B Z
(az102 + ¢ (2102 + §) cos B) & — by102 9 +
C (2102 + %) sinﬂi
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O
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Baos =

B206

Bao~

B208

B209

B21o

B211

B2i2

B2i3

B2i4

B2is

B216

B2~

Bais

B219

B22o

B221

B222

B223

B224

B225

Ba22s

Baa7r =

Z103 a1 + Y103 A2 + 2103 A3
1
Z103a1 — Y103 a2 + (2103 + 5) az
104 A1 + Y104 A2 + 2104 A3
1
T104 A1 — Y104 A2 + (2104 + 5) as
Z105 A1 + Y105 A2 + 2105 A3
1
Z105 a1 — Y105 A2 + (Z105 + 5) as
Z106 1 + Y106 A2 + 2106 A3
1
Z106 @1 — Y106 A2 + (2’106 + 5) az
Z1o07 a1 + Y107 A2 + 2107 A3
1
Zior a1 — Yio7 Az + (2107 + 5) az
T108 &1 + Y108 A2 + 2108 A3
1
ZTi08 &1 — Y108 A2 + (2108 =+ 5) ag
109 &1 + Y109 A2 + 2109 A3
1
Z109 &1 — Y109 A2 + (2109 + 5) as
Z110 a1 + Y110 A2 + 2110 A3
1
Zi10@1 — Y110 @2 + (Z11o + 5) as
T111 @1 + Y111 22 + 2111 A3
1
ZTii1ar — Y1 az + (2111 + 5) az
Ti12@1 + Y1122 + 211283
1
Ti12a@1 — Y@z + (2112 + 5) as
T113@1 + Y113 a2 + 2113 a3
1
T11za1 — Y113z + (2113 =+ 5) ag

T114@1 + Y114 22 + 2114 A3

(ax103 + cz103 cos B) X + byio3 ¥ +
cz103sin B Z

(aw103 + ¢ (2103 + 5) cos B) X — by1os § +
c (3103 + %) sin 8z

(ax104 + cz104cOs B) X+ by104 ¥ +
CzZ104 sin B Z

(az104 + ¢ (2104 + §) cos B) & —byr1oa § +
c (2104 + %) sin 8z

(ax105 + cz105 cos B) X + by10s ¥ +
CZ105 sin B Z

(a$105 +c (2105 + %) cos ,8) X —by105 ¥ +
¢ (2105 + 3) sin 3 2

(aw106 + cz106 €08 B) X + byio6 ¥ +
cz106 Sin B Z

(aw106 + ¢ (2106 + 3 ) cos B) X — by106 § +
c (2:106 + %) sin 3z
(az107 + cz107 cos B) X+ byior ¥ +
cz107sin B Z
(aw107 + ¢ (2107 + §) cos B) X — by1o7 § +
c (2107 + %) sin 8z
(az108 4 cz108 cos B) X + by1os ¥ +
CZ108 sin B Z
(al’los +c (2108 + %) COos 5) X — bylog y +
c (2108 + %) sin 8 Z

(ax109 + cz109 cOS B) X 4 by100 ¥ +
CZ109 sin ﬁ Z

(aa:log +c (2109 + %) cos ,6’) X —byr09 ¥ +
c (2’109 + %) sin Bz

(ax110 + cz110c08 B) X+ by110 ¥ +
cz1108in B2

(aw110 + ¢ (2110 + ) cos B) X — by110§ +
c (2:110 + %) sin 3z

(aa:111 + cz111 COSs 5) b'e + bylll y +
cz1118in B2

(am111 + ¢ (2111 + ) cos B) X — by § +
c (2111 + %) sin 8z

(ax112 + cz112c08 B) X+ by112 ¥ +
CZ112 sinﬁi

(am112 + ¢ (2112 + §) cos B) X — by112§ +
c (2112 + %) sin 8z

(aw113 + cz113c08 B) X+ by113 ¥ +
CZ113 Sil’lﬁi

(az113 + ¢ (2113 + ) cos B) & —by113 y +
c (2’113 + %) sin Bz

(ax114 + cz11aco8 B) X+ by11a ¥ +
cz1148in B Z

10

LXXIX

LXXIX
O LXXX

O LXXX

O
LXXXI

O
LXXXI

(0]
LXXXII

O
LXXXII

O
LXXXIII

O
LXXXIII

O
LXXXIV

O
LXXXIV

O
LXXXV

O
LXXXV

(0]
LXXXVI

O
LXXXVI

O
LXXXVII

(0]
LXXXVII

O
LXXXVIII

O
LXXXVIII

O
LXXXIX

O
LXXXIX

0 XC



Baas

B229

B23o

B231

B232

Bass

B234

B235

B2se

Basr

Bass

Basg

B24o

Ba4

B242

Bass

B244

B245

Base

Baar

Bass

Ba2ye

B250

1
Ti14 a1 — Y1142 + (2’114 + 5) as

Z115a1 + Y115 A2 + 2115 A3

1
Ti15@1 — Y115 a2 + (2115 + 5) as

T116 Q1 + Y116 A2 + 2116 A3

1
Ti16a1 — Y116 a2 + <2116 + §) as

T117 Q1 + Y117 A2 + 2117 A3

1
Tii7ar — Yuiraz + (2117 + 5) az

r118 a1 + Y118 A2 + 2118 A3

1
T11g a1 — Y118z + (2118 + 5) as

T119 Q1 + Y119 @2 + 2119 A3

1
Ti19 @1 — Y119 a2 + (2119 + 5) as

T120 @1 + Y120 &2 + 2120 A3

1
Zi20a1 — Y120a2 + (2120 + 5) az

T121 @1 + Y121 A2 + 2121 A3

1
Ti21@1 — Y1212 + (2121 + 5) az

T122 A1 + Y122 A2 + 2122 A3

1
Ti22 @1 — Y122 Q2 + (2’122 + 5) as

T123 Q1 + Y123 A2 + 2123 A3

1
Ti23 @1 — Y123 @2 + (2123 + 5) as

T124 Q1 + Y124 A2 + 2124 A3

1
Ti24@1 — Y124 @2 + (2124 + 5) as

T125 a1 + Y125 A2 + 2125 A3

1
T125 a1 — Y125 A2 + (2125 + 5) as

(CLI114 +c (2114 + %) Cos 5) X—by1ay +
C (2114 + %) sinﬂi

(ax115 + cz115cos B) X+ by115 ¥ +
cz115sin B Z

(az115 + ¢ (2115 + §) cos ) X —by115 9 +
c (2’115 + %) sin 3z

(ary16 + cz116 cos B) X + by116 ¥ +
cz1168in B Z

(aw116 + ¢ (2116 + ) cos B) X — by116 ¥ +
c (z116 + %) sin 8z

(ax117 + czi17cos B) X+ byiir ¥ +
cz1178in B Z

(az117 + ¢ (2117 + §) cos B) K —by117 9 +
c (2117 + %) sin 8 Z

(axy18 + czi18cos B) X+ by11s ¥ +
CZ118 Sil’lﬁi

(az118 + ¢ (2118 + ) cos B) & —by11s ¥ +
C (2118 + %) sinﬂi

(ax119 + cz119c08 B) X+ by119 ¥ +
cz1198in B Z

(aw119 + ¢ (2110 + 3) cos B) X — by110 § +
c (2’119 + %) sin 3z

(aw120 + cz120 cos B) X + by120 Y +
cz1208in B Z

(am120 + ¢ (2120 + ) cos B) X — by120 § +
c (2120 + %) sin Bz

(ax121 + cz121 cos B) X+ byi2a1 ¥ +
CzZ121 sin ﬂ Z

(am121 + ¢ (2121 + 5) cos B) X — by11 § +
c (2121 + %) sin 8z

(ax122 + cz122 cos B) X+ by122 ¥ +
CZ122 sin B Z

(a:z:122 +c (2122 + %) cos ,6) X —by120y +
C (2122 + %) sinﬂi

(ax123 + cz123 cos ) X + by123 ¥ +
cz123sin B Z

(aw123 + ¢ (2123 + ) cos B) X — by123 § +
c (2’123 + %) sin 3z

(ax124 + cz124cOS B) X + by124 ¥ +
cz1248in B Z

(am124 + ¢ (2124 + 5) cos B) X — by1oa § +
c (z124 + %) sin 8z

(ax125 + cz125 cos B) X + byias ¥ +
CzZ1925 sin B Z

(az125 + ¢ (2125 + §) cos ) & — by1as § +
c (2125 + %) sin 8 Z
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B251 =

B252

Bass

B254

B255

Base

Basr

Bass

Basg

B260

Bae1

B262

B263

Ba26a

B265

Base

B

B268

Baeg

Ba7o

Ba7:

Bar2

Barz =

T126 A1 1 Y126 A2 + 2126 A3
T126 A1 — Y126 A2 + (2126 + %) az
Tig7 @1 + Y127 A2 + 2127 A3
Ti27 a1 — Y127 A2 + (2127 + %) as
T128 A1 + Y128 A2 + 2128 A3
T128 A1 — Y128 A2 + (2128 =+ %) az
Ti29 @1 + Y129 A2 + 2129 A3
Ti29 @1 — Y129 A2 + (2’129 + %) az
ZT130 @1 + Y130 A2 + 2130 A3
Ziz0a1 — Y130 a2 + (2130 + %) az
T131 @1 + Y131 a2 + 2131 a3
T131 a1 — Y1312 + (2131 + %) as
T132 a1 + Y132 a2 + 2132 a3
Tizz a1 — Y132 Q2 + (2’132 =+ %) ag
T133 @1 + Y133 a2 + 2133 a3
Ti33 @1 — Y133 a2 + (Z133 + %) as
T134 @1 + Y134 @2 + 213483
Tiz4@1 — Y134 @2 + (2134 + %) az
T135 @1 + Y135 A2 + 2135 A3
ZT135a1 — Y135 A2 + (2135 =+ %) ag
T136 A1 + Y136 A2 + 2136 A3
T136 A1 — Y136 A2 + (2136 =+ %) az

137 a1 + Y137 a2 + 2137 a3

(ax126 + cz126 COS B) X + by126 ¥ +
cz126Sin B Z

(am126 + ¢ (2126 + 5 ) cos B) X — by126 § +
c (3126 + %) sin 8z

(ax127 + cz127 cos B) X + byia7r ¥ +
Cz197 sin ﬁ Z

(a:ﬂ127 +c (2127 + %) cos 5) X —byror ¥ +
c (2127 + %) sin 8z

(w128 + cz128 cos B) X + by128 ¥ +
CZ1928 sin B Z

(a:r128 +c (2128 + %) cos ,8) X —byies ¥ +
¢ (2128 + 3) sin 32

(ax129 + cz129 cOS B) X 4 by120 ¥ +
cz129Sin B Z

(aw129 + ¢ (2120 + ) cos B) X — by129 § +
c (2:129 + %) sin 3z

(awy30 + cz130 cos B) X + byiz0 ¥ +
cz1308in B Z

(aw130 + ¢ (2130 + 5) cos B) X — by130 § +
c (3130 + %) sin 8z

(ax131 + czi31c08 B) X+ byis1 ¥ +
Cz131 sin ﬁ Z

(az131 + ¢ (2131 + ) cos B) K — by § +
c (z131 + %) sin 8 Z

(ax132 + cz132cos B) X + by132 ¥ +
CZ132 sin ﬁ Z

(al‘132 +c (z132 + %) cos ,6’) X —byis2 ¥ +
c (2’132 + %) sin Bz

(awy33 + czi33cos B) X + byi33 § +
cz1338in B Z

(aw133 + ¢ (2133 + 3) cos B) X — by133 § +
c (2:133 + %) sin 3z

(aa:134 + cz134 COS ,8) X+ by134 ¥ +
cz1348in B Z

(am134 + ¢ (2134 + 5) cos B) X — byrsa § +
c (2134 + %) sin 8z

(ax135 + cz135 cos B) X + byiss ¥ +
CzZ135 sin B Z

(am135 +c (2135 + %) COs 5) X — by135 y +
c (2135 + %) sin 8z

(ax136 + cz136 cos B) X + by136 ¥ +
CZ136 sin 6 Z

(az136 + ¢ (2136 + 5 ) cos B) & — by1se ¥ +
c (2136 + %) sin Bz

(awy37 + cziz7cos B) X+ byisr § +
cz137sin B Z
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P VI

P VI

P VII

P VII

P VIII

P VIII

P IX

P IX

PX

PX

P XI

P XI

P XII

P XII

P XIII

P XIII

P XIV

P XIV

P XV

P XV

P XVI

P XVI

P XVII



B274s = mi37a; —yizraz + (2137 + %) as (al’137 +c (2137 + %) cos 5) X—byizr ¥y + (2a) P XVII
C (2137 —+ %) sinﬂi
Bars = T138 @1 + Y138 A2 + 2138 A3 (az138 + c2138 cos B) X + byiss ¥ + (2a) P XVIII
cz138sin B Z
B2re = 13821 — yissaz + (2138 + 3) as (am138 + ¢ (2138 + ) cos B) X — by13s § + (2a) P XVIII
c (2138 + %) sin 3z
Bar7r = Zi39 a1 + Y139 A2 + Z139 a3 (az139 + cz139 €08 B) X + by139 ¥ + (2a) P XIX
cz1398in B Z
Bors = @i30a1 — yisgaz + (2130 + 3) a3 (am139 + ¢ (2130 + ) cos B) X — by1so § + (2a) P XIX
c (z139 + %) sin 8z
Bare = T140 1 + Y140 A2 + 2140 A3 (az140 + cz140 €08 B) X+ by1a0 ¥ + (2a) P XX
Cz1408in B Z
B2so = T140a1 — Yoz + (2140 + 3) a3 (am140 + ¢ (2140 + ) cos B) X — byrao § + (2a) P XX
c (2140 + %) sin 8 Z
Bog1 = T141 @1 + Y141 A2 + 2141 A3 (az141 + cz141 008 B) X +byr1a1 ¥ + (2a) P XXI
CZ141 sin ﬁ Z
B2gz = wig1a1 —yua1az + (2’141 + %) as (afl?141 +c (2141 + %) cos 5) X—bypray+ (2a) P XXI
C (2141 + %) sinﬂi
Bags = T142 A1 + Y142 22 + 2142 A3 (awy42 + cz142 €08 B) X+ by142 ¥ + (2a) P XXII
cz1428in B Z
B2sa = @221 —yucas + (2142 + 3) a3 (aw142 + ¢ (2142 + 3) cos B) X — by1a2 § + (2a) P XXII
c(z142 + 3)sin B2
B285 = T143 A1 —+ Y143 A2 —+ Z143 A3 (al'143 + CZ143 COS ﬂ) 5( + by143 S’ + (2&) P XXIII
cz1438in B Z
B2se = 14321 — yusas + (2143 + 3) as (aw1a3 + ¢ (2143 + 3) cos B) X — byra3 § + (2a) P XXIII
c (z143 + %) sin Bz
Bag7 = T144 @1 + Y144 A2 + 2144 A3 (ary44 + cz144 cos B) X+ by14a ¥ + (2a) P XXIV
CZ144 sin ﬂ Z
B2ss = i@ — yuaas + (2144 + 5) a3 (am144 + ¢ (2144 + 5) cOs B) X — byraa § + (2a) P XXIV
c (2144 + %) sin 8z
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