MPG No. 2.1.3 1 [ Type I, triclinic | [T tensor]

* Rank 0 tensor.
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* Rank 1 tensor. * Rank 2 tensor (s).

Tz T Tz Y Tz z
Tl’f‘l Tl] Y Tl/ z
Tz z Ty z Tz z

Tpw = =TS + T 4+ T

Toy = Téi;
Toe =Ty,
Ty = 7T(§’Ll£) - Td(i) + ngl)
Ty = Td(;?z

T.. =275 + TV
* Rank 2 tensor (a).
0 Ty Ty

*Twy 0 Tyz
-T,. -T,. 0

Tyy = Mé?
Tpo = —MS)
Ty. = M;Salv)

* Rank 3 tensor (s). * Rank 3 tensor (a). * Rank 4 tensor (sss).
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Tyoee = 2050 — 4TS + 2730 + 4T — 1) + ) 4 21V + 7O 4 272

Tyone = TS + T8 = TH — 7D — T 4 7O

Tovys =13 25

Towsa = To) + 2040, — TSY — T1)

Toway = Tow) + 2100 + TSL, — T

Tyyyy = _QT(;IL) - 4T§Z) - QTL&) - 4Tz§5) - Ty(}) - ngql:) + 2Tg(1) + Tbgl) + 2Ts(2)
Tyyzz = Té}) - T(gll) - Tg(i) + Tg(zlr) - Tgﬁl) + T.p)

Tyyyz = T;;)z + 2Tc§§)z + Téigc - Tg(IL)

Tyyew = Tha, + 2T

T =M 4 op® ) )

dzy

T.... = ATSY + 8T + 27D + 2TV + TV 27

dzy gaz gbz

Tosys = Ty, + 2150, — T4, ~Ty,)
Tow = Ty, + 2000 + T30, — Ty
(1) (1)
Tzzzy = szy + 27191)2
Tymgs = T8 50 10 10 - 790 4 7
Tyesw = Tir, +2T,)
(2 1)
Tyzzy = Tdr)z + 2T‘g(by
Toso = T2 + T2 = TS = T — T 4 T
Tevay = Tiy). + 2Ty

Toyay = *2T¢§i) + 2Tg(112 - Tq(l) + Ts,(z)

* Rank 4 tensor (ssa).

0 Twa:yy Twz'zz Ta:acyz Tzacza: Twa:z’y
_Tzzyy 0 Tyyzz Tyyyz Tyyzz Tyyzy
7T1‘.’L’ZZ 7Tyyzz 0 Tzzyz Tzzzz' Tzzzy
_Tzzyz _Tyyyz _Tzzyz 0 Tyzzz Tyzzy

7Tzl:x'zz 71—‘yyzw 7Tzzzx' 7iryzz:c 0 Tzw:cy
_Tzzzy _Tyyzy _Tzzzy _Tyzzy _Tzzzy 0



Toose = 2M Y+ 2M$) — 2M{Y + T
Tonay = —2Mjy), +2Mpy) +2MD +

|

yyee =AM + 3T + T

Yupe = —2M 0 +2MY) +2M(Y +
yeo = =AMy + T4
yyzry — 2]”}?2 + 2]&1}}7; - QM;E? + chlii,
wye = 2M G0 +2M ) —2MY + T

ax
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Toozw = —2Mp), +2MYy) +2MLD +
Tinwy = —4MY) + T2

T‘yzz:n = 74M](”2)z - ]\/[15?

Tyzay = 41\/[)(”2)1; + ‘Mrg)

Tza:z‘y = 74M}¢11>z - Mzgi)

* Rank 4 tensor (aas).

Tyzyz Tyzzac Tyzzy
Tyzzx szzx szmy

Tyzzy Tza:zy szzy

Tyzyz = _2T¢§i) + 2Td(3> + Ts(s)

dzy
Tyzay = 2T(§il
Tewse = —2Ty,) — 203 + T
Tovay = 2T
Topay = AT + T
zyry du s

* Rank 4 tensor (aaa).

0 Tyzza: Tyzwy
_Tyzzz 0 Tzzzy
7Tyz:cy 7Tzwzy 0

Tyzzz = —Mﬁ)
_ 2
Tyeay = MY

yzay

Tenay = —M2

* Rank 4 tensor (sa).
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_ (2) 3 4
s = 2Mfm + Mzgz) + 2M1§z)

— (2) (2)
TIrZT — 7Mfay - bey

Toaay = —M b, + My, + ME) — 2T

2 2 3 5
Tyyy- = *Afﬁa)z + M;'bl + M;SZ) - 2T¢§y,)z

2

yeo = 2M )
(2) (2) 3 (5)

Tyyey = =M, — My, + Mlgg +2T,,,

Tzzyz = —]\/[(2) — [j('?z + Még) + 2T(5)

~

3 (5)
+ MY + 2T,

IS

3 4
+ M +2M Y

fazx dy
Tever = =MD, M3, M o7
Tivoy = 2M 2, + MO + 212
Tyye = MfY - 3750 70
Tyszo = — M2, — M) + MO — T
Ty = M2, + %, + MY + T8
Teays = =M, + M)+ M{D + T30
Tovew = M3 + 373 — TS

Teaay = =M, — Mjp), + M) — T}
2 2 5

A —]V[}a)y - M}b; + MY -1

Toyee = =Mje, + My, + M) + T;0)

~

(2) (5)
TYyTy — Mf3 + 21y,
* Rank 4 tensor (as).

Tyzzz Tyzyy Tyzzz Tyzyz Tyzzz
zZxTT zxyy szzz zryz szza:

szzz szyy szzz szyz szzz

Tyeza = 2M b + M + 200

TyZyy =-M ;‘i?l +M ﬁi + MZS;? - 2T(§2)Z
Tyoos = =M, — M{3, + M) + 2T
Tyeys = My =3T3 — T4

Tyeme = =M. + M) + M) + T,
Tyeoy = — Mo, — Mg} + MO — T\,
Tinaw = =M, — M) + M + 275
Tinyy = 2M o), + ML) +2M ()

Topoe = —Mb) + M) + M3 — 2T10)
Toaye = =M, — M{3) + MO — T3,
Teveo = Myy) + 3750 — TS0

Tevay = —M by + M) + M + T30,
Doy = =M, + My, + M2 — 2730
Tl’yyy = _M](‘i)z - ]\/[.)(ti)z + Méi) + QTCEEL
Toyer = 2M )+ MY + 209

Toyyz = *M}i)y + A{J(”iz)/ + Iwzgg) + Tég)z
Toyew = =M, = Mg, + MO — T(7)
Toyay = M) + 2750

Tyzzl/
zrTy
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* Rank 4 tensor (s).
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Tyoee = 2050 — 4TS + 2730 + 4T — 1) + ) 4 21V + 7O 4 272
Ty = MY 210 — 20 4270~ 79 4 710

+21)

(3)
+T gbz

dyz

~

(2) (1) 3 4 (1)
wayz = 2Mj,) — AMG) + M) +2MD + Ty

PGy @ o @ 1 3) (D) @, ®) 1 ®
Torza = 2Mj,, — Myo) +2Myp,) — M) — M) + MED) + Ty + 2T + Ty + 275, —TiY), — Ty,
Toway = —2M ), — M2 +2M4) + M) +2MD + MO + TS0 + 2732 + TS — 212 + T(L — T
Toazy = —2M 0, — AMY) — M) — 2 + TS)) + 1) 4 218)

_ o) @ o @ 1 3) | (D) @ () ) 1 )
Toraz = 2My,) + M2 +2Mp) + M) — 2M{) — MG + Ty + 27,2 + Ty — 20y, — T4 — 1))
Toaye = —2M 5y, + M2 +2MY4) — MG + 2D — MO + TS0 + 2732 + TS + 210 + T(L, — 1)
Tyyao = —4MY) — 2750 + 2150 + 21D — T 4 TV
Tyyyy = _QT;‘I) - 4T<Ei) - 2Tc§’(17) - 4T$) - Tq(rlt) - T,;}J) + 2Tg(1) + T,;(l) + 2T§2)
Tyyee =AM + T) + 370 = T4) + T — (D + 1) — TV + TV
Tyyys = —2M oy — MO+ 2M ) + M, +2MY + MY + T + 2750 + TS, — 2Ty + T, — T
Tyyew = 2M 5o, — AM§y) + MG +2M(D 4+ T3) + 132 + 21)
Tyyay = 2M ), = MY, +2M ) — My, —2MY + M@ + T4Y + 2720 + T8 + 2Ty — T — 1)
Tywr = —2MD £ M3 LoprD @ L opp) a3 L) o) p®) o5 ) (D)

yyzy fax ax fox fox px pT dyz dyz dyz dyz gaxr gbx

Tyyer = —2M), =AMy — M3 — 2M(8) + T4 + T2 + 215,
Tyyye = 2M ), + M, +2M ) + My, —2MY — MO + T2 + 212 + 1) o1 — T — 1)
Torge = AMY) +Ty) — 3740 + Ty) + T35 — TY — T — TV + T

o3

oy =AM T 9T Tl T T LT 7Y 47
veee = AT + 8T 27D 27 + TV 4 27

gu

~

Tenyse = 2M{y), — Mo, + 2MJy) — M) — 2M) + M) + Tf)) + 2T3%) + T +2T40) — T2, = Ty
Toozo = —2M§0, — M2 +2M ) + M) +2MD + MO + TS, + 272 + TS, — o1 + 1) — T4
Tooay = 2M ) —AMY) + MP) +2MD + TS + TS0 + 2T,

Tovsy = 2Mp + M2 +2MG) + M) —2MY — M) + T + 272 + T, — 275 — T8, ~ 1)
Tosps = —2M0) + ME) +2M4) — MG +2MY — MO + Ty + 2732 + Ty, + 2130 + TS, — TS
Tonyo = —2M 2, —4M§) — MY —2MP + T + T + 21

Tyeve =AM ) + TS — TS 4 2T0)

Tymyy = 2My), = 2M), = 2MD + T) + 215 — TS + T8, — T}y

Tyoze = —2M0, — 2M ) +2MD + T3 + 213 — T8 — 1) — ')

Tyaye = M3 + T30 =3T3 — T30 — T30 = T() + T() - TV + T

Tyozo = —4ML, — M — MG — MUY + MY + T2 — T +21')

Tyeny = Mg, — Min) + M) + M) + M) + T2 + T0) + 275,

Tyoey = =Mf3 + T + 375 = T3 + Ty — T4 + 1) = TV + 1

Tyews = —AM0, + Mo, + My, — MY — MO + T2 + T30 +21)

Tysye =AMy, + Mo, = Mgy, + M) — M) + T30, - Tj7), + 215

Towae = —2Mfy), — 2Mf;) +2MG) + T() +210) — 1) — T(3) — TS

Towyy = AMY) + T TS, +2T')

Towee = 2Mg), — 2Mp) — 2M$) + Tjp) + 2132 — T2 + T30, — Tyy)

Tonye =AMy, — M2+ M) + MY + MO + T2 + T +278)

Tonzo = M3 + To2) + 3T + 142 — Too) = TH — TV — TV 4 T
_ ) @) @) | 1) (@) () )
Tewwy = —4Mj,), — Mo, — My, — MS) + M) + T2 — T,°) + 2T,
Toazy =AM, + M2, — M) + MY — MY + 1) — 1) + 21
Tonee = =MD 47 — 370 L 7 L 70 _ ) () _ (1) 4 72)



* Rank 4 tensor (a).

j;zzw zbzyy zbzzz 7WyzyZ jbzzx jbzzy zbzzy
jézzz jzzyy jgzzz 7;zyz jzzzz jézzy 7;zzy
Tyena = 2M o, + MSD + 2049
(3) (3) (6)
Tyzyy = _Mfaz + ]\/[sz + M}S? - 2Tdyz
Tyoze = —M) — M) + M +2T50)
Tyeye = My —2T3,) — 3730 + 215 — T30 + T
Tyzzz = _M;';?z + M(gi — MI(’? + M;lgg) + QT(EQ’, + Ts;;
Tysay = =My — Mg + M) + M + 275 — T2
Tyany = M) +20T3) = 3730 — 2150 — T30 — T
Tyews = —M P, + M3, + M® + M — 2132 + T
Tyeye = =M, = M) — M) + ML) — 2T — T,
Tinyy = 2M o), + MY +2M ()
Topew = —Mboh + M) + M3 — 2710
Tonye = =M, — M) + M@ + MO + 2T — T3>
Tepe = My — 2T5) + 3130 — 2150 — TS0 + T
Tonay = — Moy + Mg, — M@ + MO + 2T + T30
Toazy = —M, — M) — MP + MO — 2182 — T\
Tevar = MYy + 2150 + 3150 + 275, — T — T
Tonya = Moy + Mg, + M@ + M — 2750 + T4
Toyes = —Mo, + M), + MY — 2T
szyy = *‘MJ(‘Z)Z - M](‘Z)z + Mzgi) + 2T<52/
Toyer = 2M )+ MY + 209
Tayys = —Mjo + M) =MD + MO + 2732 + 10
Toyeo = Mo, — Mg, + M + M + 2730 — T
Toyay = My + 4TS24+ 2750 + T
Toyey = —Mio, + M4 + M@ + MO — 2750 + T\
Toyes = =M, — My, — M) + MO — 21} — 6]
Toyye = My —ATSY + 2750 — T
* Rank 4 tensor (t).
[ TfL‘Zl‘fL‘ TZ(L‘(L‘y
Ibyyw Zbyyy
7;zzz 12229
Tyy“ Tyyzy
TZZIIJ.’IJ TZZ.’I)y
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71yzzz TLzzy
TZ(E{L’Z Tza:z‘y
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Tyoee = 2050 — 4TS + 2730 + 4T — 1) + 1D 4 21D + 37
Tyasy = T + 2052 + TS — 270 + T ~ T())
Troer = Tigy + 2T, + T, — 2140, — TS8), = TS)
Tyyys = Téiz, + QTﬁi + Téi; - QTQEL - Tg;él - Tg(;;

|

(1) (2) (1) (2)
yyyy = —2Ty, — 4T, — 2T, — 4T, — T;i) - Tg(zl;) + QTg(l) +37M

1) @, 3 (5) o
Tyyyz = Tdyz + 2Tdyz + Tdyz - 2Tdyz + T_Lg;)x - Tgbz
oo = Ty + 2150, + T — 2150 + T{8), — TS,
Toowy = Tyl + 2000 + Too) — 2150 — TS, — T4
Tiooe = AT +8TS2) + 2750 + 2TV 4 37

Tyyee = Tapl + Tiah + 2Ty,
Tyyey = Tyl 2T+ Tip) + 2040 + Ti3), = Ty

Tyyee = Tgo) + 304 = Tg) + T4 = T0) + 13 = 14D + TV
Tovwe = T =370 + T + T — TV — T — 1) - TO
Tisoy = Ty + Too) + 2T

Tocae = Tl + 200, + T, + 210 + T4, - T8

oy = T80, 4272, T80, 4270, 700 78]

Tyoyy = =204 — 270 4 2780 — TV 4 T
Tyayz = T(l) + T(3) + 2T(1)

dyz dyz gbx

Tyesa = Ty = Tiny + 2Ty)

Tyoey = T +3T40) =T+ Ti) = T4 + T3 = TV + T
Tyees = Ty, + 2742 — 140 — 141, — T)

Tepge = Ty + 2130 =T33, — TS0 — T,

Tepny = Thph — Thp) + 2T

3

war =T = 3T + TP + T — TV — T — T 4 7O

1 2 3 1
szyy = T;z; + 2T¢§z; - Td(z>y - Tg(é)z - Tg<b;
T 7@ ) 4 o)

TYYz dzz dxz +2 gby



