
MPG No. 1.1.1 1 [ Type I, triclinic ] [G tensor]

* Rank 0 tensor.[
G
]

G = G(1)
s

* Rank 1 tensor.[
Gx Gy Gz

]
Gx = G(1)

px

Gy = G(1)
py

Gz = G(1)
pz

* Rank 2 tensor (s).Gxx Gxy Gxz

Gxy Gyy Gyz

Gxz Gyz Gzz



Gxx = −G
(1)
du +G

(1)
dv +G(1)

s

Gxy = G
(1)
dxy

Gxz = G
(1)
dxz

Gyy = −G
(1)
du −G

(1)
dv +G(1)

s

Gyz = G
(1)
dyz

Gzz = 2G
(1)
du +G(1)

s

* Rank 2 tensor (a). 0 Gxy Gxz

−Gxy 0 Gyz

−Gxz −Gyz 0



Gxy = Q(1)
pz

Gxz = −Q(1)
py

Gyz = Q(1)
px

* Rank 3 tensor (s).
Gxxx Gxxy Gxxz

Gyyx Gyyy Gyyz

Gzzx Gzzy Gzzz

Gyzx Gyzy Gyzz

Gzxx Gzxy Gzxz

Gxyx Gxyy Gxyz


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Gxxx = 2G
(1)
fax +G(1)

px + 2G(2)
px

Gxxy = −G
(1)
fay −G

(1)
fby +G(1)

py + 2Q
(1)
dxz

Gxxz = −G
(1)
faz +G

(1)
fbz +G(1)

pz − 2Q
(1)
dxy

Gyyx = −G
(1)
fax +G

(1)
fbx +G(1)

px − 2Q
(1)
dyz

Gyyy = 2G
(1)
fay +G(1)

py + 2G(2)
py

Gyyz = −G
(1)
faz −G

(1)
fbz +G(1)

pz + 2Q
(1)
dxy

Gzzx = −G
(1)
fax −G

(1)
fbx +G(1)

px + 2Q
(1)
dyz

Gzzy = −G
(1)
fay +G

(1)
fby +G(1)

py − 2Q
(1)
dxz

Gzzz = 2G
(1)
faz +G(1)

pz + 2G(2)
pz

Gyzx = G
(1)
f3 − 3Q

(1)
du −Q

(1)
dv

Gyzy = −G
(1)
faz −G

(1)
fbz +G(2)

pz −Q
(1)
dxy

Gyzz = −G
(1)
fay +G

(1)
fby +G(2)

py +Q
(1)
dxz

Gzxx = −G
(1)
faz +G

(1)
fbz +G(2)

pz +Q
(1)
dxy

Gzxy = G
(1)
f3 + 3Q

(1)
du −Q

(1)
dv

Gzxz = −G
(1)
fax −G

(1)
fbx +G(2)

px −Q
(1)
dyz

Gxyx = −G
(1)
fay −G

(1)
fby +G(2)

py −Q
(1)
dxz

Gxyy = −G
(1)
fax +G

(1)
fbx +G(2)

px +Q
(1)
dyz

Gxyz = G
(1)
f3 + 2Q

(1)
dv

* Rank 3 tensor (a).Gyzx Gyzy Gyzz

Gzxx Gzxy Gzxz

Gxyx Gxyy Gxyz



Gyzx = −Q
(2)
du +Q

(2)
dv +Q(1)

s

Gyzy = G(3)
pz +Q

(2)
dxy

Gyzz = −G(3)
py +Q

(2)
dxz

Gzxx = −G(3)
pz +Q

(2)
dxy

Gzxy = −Q
(2)
du −Q

(2)
dv +Q(1)

s

Gzxz = G(3)
px +Q

(2)
dyz

Gxyx = G(3)
py +Q

(2)
dxz

Gxyy = −G(3)
px +Q

(2)
dyz

Gxyz = 2Q
(2)
du +Q(1)

s

* Rank 4 tensor (sss).
Gxxxx Gxxyy Gxxzz Gxxyz Gxxzx Gxxxy

Gxxyy Gyyyy Gyyzz Gyyyz Gyyzx Gyyxy

Gxxzz Gyyzz Gzzzz Gzzyz Gzzzx Gzzxy

Gxxyz Gyyyz Gzzyz Gyzyz Gyzzx Gyzxy

Gxxzx Gyyzx Gzzzx Gyzzx Gzxzx Gzxxy

Gxxxy Gyyxy Gzzxy Gyzxy Gzxxy Gxyxy


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Gxxxx = −2G
(1)
du − 4G

(2)
du + 2G

(1)
dv + 4G

(2)
dv −G(1)

gu +G(1)
gv + 2G(1)

g +G(1)
s + 2G(2)

s

Gxxyy = −2G
(1)
du + 2G(1)

gu −G(1)
g +G(1)

s

Gxxzz = G
(1)
du +G

(1)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(1)
s

Gxxyz = G
(1)
dyz + 2G

(1)
gbx

Gxxzx = G
(1)
dxz + 2G

(2)
dxz −G(1)

gay −G
(1)
gby

Gxxxy = G
(1)
dxy + 2G

(2)
dxy +G(1)

gaz −G
(1)
gbz

Gyyyy = −2G
(1)
du − 4G

(2)
du − 2G

(1)
dv − 4G

(2)
dv −G(1)

gu −G(1)
gv + 2G(1)

g +G(1)
s + 2G(2)

s

Gyyzz = G
(1)
du −G

(1)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(1)
s

Gyyyz = G
(1)
dyz + 2G

(2)
dyz +G(1)

gax −G
(1)
gbx

Gyyzx = G
(1)
dxz + 2G

(1)
gby

Gyyxy = G
(1)
dxy + 2G

(2)
dxy −G(1)

gaz −G
(1)
gbz

Gzzzz = 4G
(1)
du + 8G

(2)
du + 2G(1)

gu + 2G(1)
g +G(1)

s + 2G(2)
s

Gzzyz = G
(1)
dyz + 2G

(2)
dyz −G(1)

gax −G
(1)
gbx

Gzzzx = G
(1)
dxz + 2G

(2)
dxz +G(1)

gay −G
(1)
gby

Gzzxy = G
(1)
dxy + 2G

(1)
gbz

Gyzyz = G
(2)
du −G

(2)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(2)
s

Gyzzx = G
(2)
dxy + 2G

(1)
gbz

Gyzxy = G
(2)
dxz + 2G

(1)
gby

Gzxzx = G
(2)
du +G

(2)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(2)
s

Gzxxy = G
(2)
dyz + 2G

(1)
gbx

Gxyxy = −2G
(2)
du + 2G(1)

gu −G(1)
g +G(2)

s

* Rank 4 tensor (ssa).
0 Gxxyy Gxxzz Gxxyz Gxxzx Gxxxy

−Gxxyy 0 Gyyzz Gyyyz Gyyzx Gyyxy

−Gxxzz −Gyyzz 0 Gzzyz Gzzzx Gzzxy

−Gxxyz −Gyyyz −Gzzyz 0 Gyzzx Gyzxy

−Gxxzx −Gyyzx −Gzzzx −Gyzzx 0 Gzxxy

−Gxxxy −Gyyxy −Gzzxy −Gyzxy −Gzxxy 0


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Gxxyy = −2G
(3)
dv + 4Q

(1)
f3

Gxxzz = 3G
(3)
du −G

(3)
dv − 4Q

(1)
f3

Gxxyz = G
(3)
dyz − 4Q

(1)
fbx

Gxxzx = G
(3)
dxz + 2Q

(1)
fay + 2Q

(1)
fby − 2Q(1)

py

Gxxxy = G
(3)
dxy − 2Q

(1)
faz + 2Q

(1)
fbz + 2Q(1)

pz

Gyyzz = 3G
(3)
du +G

(3)
dv + 4Q

(1)
f3

Gyyyz = G
(3)
dyz − 2Q

(1)
fax + 2Q

(1)
fbx + 2Q(1)

px

Gyyzx = G
(3)
dxz − 4Q

(1)
fby

Gyyxy = G
(3)
dxy + 2Q

(1)
faz + 2Q

(1)
fbz − 2Q(1)

pz

Gzzyz = G
(3)
dyz + 2Q

(1)
fax + 2Q

(1)
fbx − 2Q(1)

px

Gzzzx = G
(3)
dxz − 2Q

(1)
fay + 2Q

(1)
fby + 2Q(1)

py

Gzzxy = G
(3)
dxy − 4Q

(1)
fbz

Gyzzx = −4Q
(1)
faz −Q(1)

pz

Gyzxy = 4Q
(1)
fay +Q(1)

py

Gzxxy = −4Q
(1)
fax −Q(1)

px

* Rank 4 tensor (aas).Gyzyz Gyzzx Gyzxy

Gyzzx Gzxzx Gzxxy

Gyzxy Gzxxy Gxyxy



Gyzyz = −2G
(4)
du + 2G

(4)
dv +G(3)

s

Gyzzx = 2G
(4)
dxy

Gyzxy = 2G
(4)
dxz

Gzxzx = −2G
(4)
du − 2G

(4)
dv +G(3)

s

Gzxxy = 2G
(4)
dyz

Gxyxy = 4G
(4)
du +G(3)

s

* Rank 4 tensor (aaa). 0 Gyzzx Gyzxy

−Gyzzx 0 Gzxxy

−Gyzxy −Gzxxy 0



Gyzzx = −Q(2)
pz

Gyzxy = Q(2)
py

Gzxxy = −Q(2)
px

* Rank 4 tensor (sa).
Gxxyz Gxxzx Gxxxy

Gyyyz Gyyzx Gyyxy

Gzzyz Gzzzx Gzzxy

Gyzyz Gyzzx Gyzxy

Gzxyz Gzxzx Gzxxy

Gxyyz Gxyzx Gxyxy


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Gxxyz = 2Q
(2)
fax +Q(3)

px + 2Q(4)
px

Gxxzx = 2G
(5)
dxz −Q

(2)
fay −Q

(2)
fby +Q(3)

py

Gxxxy = −2G
(5)
dxy −Q

(2)
faz +Q

(2)
fbz +Q(3)

pz

Gyyyz = −2G
(5)
dyz −Q

(2)
fax +Q

(2)
fbx +Q(3)

px

Gyyzx = 2Q
(2)
fay +Q(3)

py + 2Q(4)
py

Gyyxy = 2G
(5)
dxy −Q

(2)
faz −Q

(2)
fbz +Q(3)

pz

Gzzyz = 2G
(5)
dyz −Q

(2)
fax −Q

(2)
fbx +Q(3)

px

Gzzzx = −2G
(5)
dxz −Q

(2)
fay +Q

(2)
fby +Q(3)

py

Gzzxy = 2Q
(2)
faz +Q(3)

pz + 2Q(4)
pz

Gyzyz = −3G
(5)
du −G

(5)
dv +Q

(2)
f3

Gyzzx = −G
(5)
dxy −Q

(2)
faz −Q

(2)
fbz +Q(4)

pz

Gyzxy = G
(5)
dxz −Q

(2)
fay +Q

(2)
fby +Q(4)

py

Gzxyz = G
(5)
dxy −Q

(2)
faz +Q

(2)
fbz +Q(4)

pz

Gzxzx = 3G
(5)
du −G

(5)
dv +Q

(2)
f3

Gzxxy = −G
(5)
dyz −Q

(2)
fax −Q

(2)
fbx +Q(4)

px

Gxyyz = −G
(5)
dxz −Q

(2)
fay −Q

(2)
fby +Q(4)

py

Gxyzx = G
(5)
dyz −Q

(2)
fax +Q

(2)
fbx +Q(4)

px

Gxyxy = 2G
(5)
dv +Q

(2)
f3

* Rank 4 tensor (as).Gyzxx Gyzyy Gyzzz Gyzyz Gyzzx Gyzxy

Gzxxx Gzxyy Gzxzz Gzxyz Gzxzx Gzxxy

Gxyxx Gxyyy Gxyzz Gxyyz Gxyzx Gxyxy



Gyzxx = 2Q
(3)
fax +Q(5)

px + 2Q(6)
px

Gyzyy = −2G
(6)
dyz −Q

(3)
fax +Q

(3)
fbx +Q(5)

px

Gyzzz = 2G
(6)
dyz −Q

(3)
fax −Q

(3)
fbx +Q(5)

px

Gyzyz = −3G
(6)
du −G

(6)
dv +Q

(3)
f3

Gyzzx = G
(6)
dxy −Q

(3)
faz +Q

(3)
fbz +Q(6)

pz

Gyzxy = −G
(6)
dxz −Q

(3)
fay −Q

(3)
fby +Q(6)

py

Gzxxx = 2G
(6)
dxz −Q

(3)
fay −Q

(3)
fby +Q(5)

py

Gzxyy = 2Q
(3)
fay +Q(5)

py + 2Q(6)
py

Gzxzz = −2G
(6)
dxz −Q

(3)
fay +Q

(3)
fby +Q(5)

py

Gzxyz = −G
(6)
dxy −Q

(3)
faz −Q

(3)
fbz +Q(6)

pz

Gzxzx = 3G
(6)
du −G

(6)
dv +Q

(3)
f3

Gzxxy = G
(6)
dyz −Q

(3)
fax +Q

(3)
fbx +Q(6)

px

Gxyxx = −2G
(6)
dxy −Q

(3)
faz +Q

(3)
fbz +Q(5)

pz

Gxyyy = 2G
(6)
dxy −Q

(3)
faz −Q

(3)
fbz +Q(5)

pz

Gxyzz = 2Q
(3)
faz +Q(5)

pz + 2Q(6)
pz

Gxyyz = G
(6)
dxz −Q

(3)
fay +Q

(3)
fby +Q(6)

py

Gxyzx = −G
(6)
dyz −Q

(3)
fax −Q

(3)
fbx +Q(6)

px

Gxyxy = 2G
(6)
dv +Q

(3)
f3

5



* Rank 4 tensor (s).
Gxxxx Gxxyy Gxxzz Gxxyz Gxxzx Gxxxy Gxxzy Gxxxz Gxxyx

Gyyxx Gyyyy Gyyzz Gyyyz Gyyzx Gyyxy Gyyzy Gyyxz Gyyyx

Gzzxx Gzzyy Gzzzz Gzzyz Gzzzx Gzzxy Gzzzy Gzzxz Gzzyx

Gyzxx Gyzyy Gyzzz Gyzyz Gyzzx Gyzxy Gyzzy Gyzxz Gyzyx

Gzxxx Gzxyy Gzxzz Gzxyz Gzxzx Gzxxy Gzxzy Gzxxz Gzxyx

Gxyxx Gxyyy Gxyzz Gxyyz Gxyzx Gxyxy Gxyzy Gxyxz Gxyyx


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Gxxxx = −2G
(1)
du − 4G

(2)
du + 2G

(1)
dv + 4G

(2)
dv −G(1)

gu +G(1)
gv + 2G(1)

g +G(1)
s + 2G(2)

s

Gxxyy = −2G
(1)
du − 2G

(3)
dv + 2G(1)

gu −G(1)
g +G(1)

s + 4Q
(1)
f3

Gxxzz = G
(1)
du + 3G

(3)
du +G

(1)
dv −G

(3)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(1)
s − 4Q

(1)
f3

Gxxyz = G
(1)
dyz +G

(3)
dyz + 2G

(1)
gbx + 2Q

(2)
fax − 4Q

(1)
fbx +Q(3)

px + 2Q(4)
px

Gxxzx = G
(1)
dxz + 2G

(2)
dxz +G

(3)
dxz + 2G

(5)
dxz −G(1)

gay −G
(1)
gby + 2Q

(1)
fay −Q

(2)
fay + 2Q

(1)
fby −Q

(2)
fby − 2Q(1)

py +Q(3)
py

Gxxxy = G
(1)
dxy + 2G

(2)
dxy +G

(3)
dxy − 2G

(5)
dxy +G(1)

gaz −G
(1)
gbz − 2Q

(1)
faz −Q

(2)
faz + 2Q

(1)
fbz +Q

(2)
fbz + 2Q(1)

pz +Q(3)
pz

Gxxzy = G
(1)
dyz +G

(3)
dyz + 2G

(1)
gbx − 2Q

(2)
fax − 4Q

(1)
fbx −Q(3)

px − 2Q(4)
px

Gxxxz = G
(1)
dxz + 2G

(2)
dxz +G

(3)
dxz − 2G

(5)
dxz −G(1)

gay −G
(1)
gby + 2Q

(1)
fay +Q

(2)
fay + 2Q

(1)
fby +Q

(2)
fby − 2Q(1)

py −Q(3)
py

Gxxyx = G
(1)
dxy + 2G

(2)
dxy +G

(3)
dxy + 2G

(5)
dxy +G(1)

gaz −G
(1)
gbz − 2Q

(1)
faz +Q

(2)
faz + 2Q

(1)
fbz −Q

(2)
fbz + 2Q(1)

pz −Q(3)
pz

Gyyxx = −2G
(1)
du + 2G

(3)
dv + 2G(1)

gu −G(1)
g +G(1)

s − 4Q
(1)
f3

Gyyyy = −2G
(1)
du − 4G

(2)
du − 2G

(1)
dv − 4G

(2)
dv −G(1)

gu −G(1)
gv + 2G(1)

g +G(1)
s + 2G(2)

s

Gyyzz = G
(1)
du + 3G

(3)
du −G

(1)
dv +G

(3)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(1)
s + 4Q

(1)
f3

Gyyyz = G
(1)
dyz + 2G

(2)
dyz +G

(3)
dyz − 2G

(5)
dyz +G(1)

gax −G
(1)
gbx − 2Q

(1)
fax −Q

(2)
fax + 2Q

(1)
fbx +Q

(2)
fbx + 2Q(1)

px +Q(3)
px

Gyyzx = G
(1)
dxz +G

(3)
dxz + 2G

(1)
gby + 2Q

(2)
fay − 4Q

(1)
fby +Q(3)

py + 2Q(4)
py

Gyyxy = G
(1)
dxy + 2G

(2)
dxy +G

(3)
dxy + 2G

(5)
dxy −G(1)

gaz −G
(1)
gbz + 2Q

(1)
faz −Q

(2)
faz + 2Q

(1)
fbz −Q

(2)
fbz − 2Q(1)

pz +Q(3)
pz

Gyyzy = G
(1)
dyz + 2G

(2)
dyz +G

(3)
dyz + 2G

(5)
dyz +G(1)

gax −G
(1)
gbx − 2Q

(1)
fax +Q

(2)
fax + 2Q

(1)
fbx −Q

(2)
fbx + 2Q(1)

px −Q(3)
px

Gyyxz = G
(1)
dxz +G

(3)
dxz + 2G

(1)
gby − 2Q

(2)
fay − 4Q

(1)
fby −Q(3)

py − 2Q(4)
py

Gyyyx = G
(1)
dxy + 2G

(2)
dxy +G

(3)
dxy − 2G

(5)
dxy −G(1)

gaz −G
(1)
gbz + 2Q

(1)
faz +Q

(2)
faz + 2Q

(1)
fbz +Q

(2)
fbz − 2Q(1)

pz −Q(3)
pz

Gzzxx = G
(1)
du − 3G

(3)
du +G

(1)
dv +G

(3)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(1)
s + 4Q

(1)
f3

Gzzyy = G
(1)
du − 3G

(3)
du −G

(1)
dv −G

(3)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(1)
s − 4Q

(1)
f3

Gzzzz = 4G
(1)
du + 8G

(2)
du + 2G(1)

gu + 2G(1)
g +G(1)

s + 2G(2)
s

Gzzyz = G
(1)
dyz + 2G

(2)
dyz +G

(3)
dyz + 2G

(5)
dyz −G(1)

gax −G
(1)
gbx + 2Q

(1)
fax −Q

(2)
fax + 2Q

(1)
fbx −Q

(2)
fbx − 2Q(1)

px +Q(3)
px

Gzzzx = G
(1)
dxz + 2G

(2)
dxz +G

(3)
dxz − 2G

(5)
dxz +G(1)

gay −G
(1)
gby − 2Q

(1)
fay −Q

(2)
fay + 2Q

(1)
fby +Q

(2)
fby + 2Q(1)

py +Q(3)
py

Gzzxy = G
(1)
dxy +G

(3)
dxy + 2G

(1)
gbz + 2Q

(2)
faz − 4Q

(1)
fbz +Q(3)

pz + 2Q(4)
pz

Gzzzy = G
(1)
dyz + 2G

(2)
dyz +G

(3)
dyz − 2G

(5)
dyz −G(1)

gax −G
(1)
gbx + 2Q

(1)
fax +Q

(2)
fax + 2Q

(1)
fbx +Q

(2)
fbx − 2Q(1)

px −Q(3)
px

Gzzxz = G
(1)
dxz + 2G

(2)
dxz +G

(3)
dxz + 2G

(5)
dxz +G(1)

gay −G
(1)
gby − 2Q

(1)
fay +Q

(2)
fay + 2Q

(1)
fby −Q

(2)
fby + 2Q(1)

py −Q(3)
py

Gzzyx = G
(1)
dxy +G

(3)
dxy + 2G

(1)
gbz − 2Q

(2)
faz − 4Q

(1)
fbz −Q(3)

pz − 2Q(4)
pz

Gyzxx = G
(1)
dyz −G

(3)
dyz + 2G

(1)
gbx + 4Q

(1)
fbx

Gyzyy = G
(1)
dyz + 2G

(2)
dyz −G

(3)
dyz +G(1)

gax −G
(1)
gbx + 2Q

(1)
fax − 2Q

(1)
fbx − 2Q(1)

px

Gyzzz = G
(1)
dyz + 2G

(2)
dyz −G

(3)
dyz −G(1)

gax −G
(1)
gbx − 2Q

(1)
fax − 2Q

(1)
fbx + 2Q(1)

px

Gyzyz = G
(2)
du − 3G

(5)
du −G

(2)
dv −G

(5)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(2)
s +Q

(2)
f3

Gyzzx = G
(2)
dxy −G

(5)
dxy + 2G

(1)
gbz − 4Q

(1)
faz −Q

(2)
faz −Q

(2)
fbz −Q(1)

pz +Q(4)
pz

Gyzxy = G
(2)
dxz +G

(5)
dxz + 2G

(1)
gby + 4Q

(1)
fay −Q

(2)
fay +Q

(2)
fby +Q(1)

py +Q(4)
py

Gyzzy = G
(2)
du + 3G

(5)
du −G

(2)
dv +G

(5)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(2)
s −Q

(2)
f3

Gyzxz = G
(2)
dxy +G

(5)
dxy + 2G

(1)
gbz − 4Q

(1)
faz +Q

(2)
faz +Q

(2)
fbz −Q(1)

pz −Q(4)
pz

Gyzyx = G
(2)
dxz −G

(5)
dxz + 2G

(1)
gby + 4Q

(1)
fay +Q

(2)
fay −Q

(2)
fby +Q(1)

py −Q(4)
py

Gzxxx = G
(1)
dxz + 2G

(2)
dxz −G

(3)
dxz −G(1)

gay −G
(1)
gby − 2Q

(1)
fay − 2Q

(1)
fby + 2Q(1)

py

Gzxyy = G
(1)
dxz −G

(3)
dxz + 2G

(1)
gby + 4Q

(1)
fby

Gzxzz = G
(1)
dxz + 2G

(2)
dxz −G

(3)
dxz +G(1)

gay −G
(1)
gby + 2Q

(1)
fay − 2Q

(1)
fby − 2Q(1)

py

Gzxyz = G
(2)
dxy +G

(5)
dxy + 2G

(1)
gbz + 4Q

(1)
faz −Q

(2)
faz +Q

(2)
fbz +Q(1)

pz +Q(4)
pz

Gzxzx = G
(2)
du + 3G

(5)
du +G

(2)
dv −G

(5)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(2)
s +Q

(2)
f3

Gzxxy = G
(2)
dyz −G

(5)
dyz + 2G

(1)
gbx − 4Q

(1)
fax −Q

(2)
fax −Q

(2)
fbx −Q(1)

px +Q(4)
px

Gzxzy = G
(2)
dxy −G

(5)
dxy + 2G

(1)
gbz + 4Q

(1)
faz +Q

(2)
faz −Q

(2)
fbz +Q(1)

pz −Q(4)
pz

Gzxxz = G
(2)
du − 3G

(5)
du +G

(2)
dv +G

(5)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(2)
s −Q

(2)
f3

Gzxyx = G
(2)
dyz +G

(5)
dyz + 2G

(1)
gbx − 4Q

(1)
fax +Q

(2)
fax +Q

(2)
fbx −Q(1)

px −Q(4)
px

Gxyxx = G
(1)
dxy + 2G

(2)
dxy −G

(3)
dxy +G(1)

gaz −G
(1)
gbz + 2Q

(1)
faz − 2Q

(1)
fbz − 2Q(1)

pz

Gxyyy = G
(1)
dxy + 2G

(2)
dxy −G

(3)
dxy −G(1)

gaz −G
(1)
gbz − 2Q

(1)
faz − 2Q

(1)
fbz + 2Q(1)

pz

Gxyzz = G
(1)
dxy −G

(3)
dxy + 2G

(1)
gbz + 4Q

(1)
fbz

Gxyyz = G
(2)
dxz −G

(5)
dxz + 2G

(1)
gby − 4Q

(1)
fay −Q

(2)
fay −Q

(2)
fby −Q(1)

py +Q(4)
py

Gxyzx = G
(2)
dyz +G

(5)
dyz + 2G

(1)
gbx + 4Q

(1)
fax −Q

(2)
fax +Q

(2)
fbx +Q(1)

px +Q(4)
px

Gxyxy = −2G
(2)
du + 2G

(5)
dv + 2G(1)

gu −G(1)
g +G(2)

s +Q
(2)
f3

Gxyzy = G
(2)
dxz +G

(5)
dxz + 2G

(1)
gby − 4Q

(1)
fay +Q

(2)
fay +Q

(2)
fby −Q(1)

py −Q(4)
py

Gxyxz = G
(2)
dyz −G

(5)
dyz + 2G

(1)
gbx + 4Q

(1)
fax +Q

(2)
fax −Q

(2)
fbx +Q(1)

px −Q(4)
px

Gxyyx = −2G
(2)
du − 2G

(5)
dv + 2G(1)

gu −G(1)
g +G(2)

s −Q
(2)
f3
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* Rank 4 tensor (a).Gyzxx Gyzyy Gyzzz Gyzyz Gyzzx Gyzxy Gyzzy Gyzxz Gyzyx

Gzxxx Gzxyy Gzxzz Gzxyz Gzxzx Gzxxy Gzxzy Gzxxz Gzxyx

Gxyxx Gxyyy Gxyzz Gxyyz Gxyzx Gxyxy Gxyzy Gxyxz Gxyyx



Gyzxx = 2Q
(3)
fax +Q(5)

px + 2Q(6)
px

Gyzyy = −2G
(6)
dyz −Q

(3)
fax +Q

(3)
fbx +Q(5)

px

Gyzzz = 2G
(6)
dyz −Q

(3)
fax −Q

(3)
fbx +Q(5)

px

Gyzyz = −2G
(4)
du − 3G

(6)
du + 2G

(4)
dv −G

(6)
dv +G(3)

s +Q
(3)
f3

Gyzzx = 2G
(4)
dxy +G

(6)
dxy −Q

(3)
faz +Q

(3)
fbz −Q(2)

pz +Q(6)
pz

Gyzxy = 2G
(4)
dxz −G

(6)
dxz −Q

(3)
fay −Q

(3)
fby +Q(2)

py +Q(6)
py

Gyzzy = 2G
(4)
du − 3G

(6)
du − 2G

(4)
dv −G

(6)
dv −G(3)

s +Q
(3)
f3

Gyzxz = −2G
(4)
dxy +G

(6)
dxy −Q

(3)
faz +Q

(3)
fbz +Q(2)

pz +Q(6)
pz

Gyzyx = −2G
(4)
dxz −G

(6)
dxz −Q

(3)
fay −Q

(3)
fby −Q(2)

py +Q(6)
py

Gzxxx = 2G
(6)
dxz −Q

(3)
fay −Q

(3)
fby +Q(5)

py

Gzxyy = 2Q
(3)
fay +Q(5)

py + 2Q(6)
py

Gzxzz = −2G
(6)
dxz −Q

(3)
fay +Q

(3)
fby +Q(5)

py

Gzxyz = 2G
(4)
dxy −G

(6)
dxy −Q

(3)
faz −Q

(3)
fbz +Q(2)

pz +Q(6)
pz

Gzxzx = −2G
(4)
du + 3G

(6)
du − 2G

(4)
dv −G

(6)
dv +G(3)

s +Q
(3)
f3

Gzxxy = 2G
(4)
dyz +G

(6)
dyz −Q

(3)
fax +Q

(3)
fbx −Q(2)

px +Q(6)
px

Gzxzy = −2G
(4)
dxy −G

(6)
dxy −Q

(3)
faz −Q

(3)
fbz −Q(2)

pz +Q(6)
pz

Gzxxz = 2G
(4)
du + 3G

(6)
du + 2G

(4)
dv −G

(6)
dv −G(3)

s +Q
(3)
f3

Gzxyx = −2G
(4)
dyz +G

(6)
dyz −Q

(3)
fax +Q

(3)
fbx +Q(2)

px +Q(6)
px

Gxyxx = −2G
(6)
dxy −Q

(3)
faz +Q

(3)
fbz +Q(5)

pz

Gxyyy = 2G
(6)
dxy −Q

(3)
faz −Q

(3)
fbz +Q(5)

pz

Gxyzz = 2Q
(3)
faz +Q(5)

pz + 2Q(6)
pz

Gxyyz = 2G
(4)
dxz +G

(6)
dxz −Q

(3)
fay +Q

(3)
fby −Q(2)

py +Q(6)
py

Gxyzx = 2G
(4)
dyz −G

(6)
dyz −Q

(3)
fax −Q

(3)
fbx +Q(2)

px +Q(6)
px

Gxyxy = 4G
(4)
du + 2G

(6)
dv +G(3)

s +Q
(3)
f3

Gxyzy = −2G
(4)
dxz +G

(6)
dxz −Q

(3)
fay +Q

(3)
fby +Q(2)

py +Q(6)
py

Gxyxz = −2G
(4)
dyz −G

(6)
dyz −Q

(3)
fax −Q

(3)
fbx −Q(2)

px +Q(6)
px

Gxyyx = −4G
(4)
du + 2G

(6)
dv −G(3)

s +Q
(3)
f3

* Rank 4 tensor (t).

Gxxxx Gxxxy Gxxxz

Gyyyx Gyyyy Gyyyz

Gzzzx Gzzzy Gzzzz

Gyyzx Gyyzy Gyyzz

Gzzxx Gzzxy Gzzxz

Gxxyx Gxxyy Gxxyz

Gyzzx Gyzzy Gyzzz

Gzxxx Gzxxy Gzxxz

Gxxyy +Gyyzz −Gyzzy −Gzxxz +Gzzxx Gxyyy Gxyyz

−Gyyyz

2 +
Gyyzy

2 +Gzxxy Gxyyz +
Gzzxz

2 − Gzzzx

2
Gxxxy

2 − Gxxyx

2 +Gxyyy −Gyyyx +Gzzxy


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Gxxxx = −2G
(1)
du − 4G

(2)
du + 2G

(1)
dv + 4G

(2)
dv −G(1)

gu +G(1)
gv + 2G(1)

g + 3G(1)
s

Gxxxy = G
(1)
dxy + 2G

(2)
dxy +G

(3)
dxy − 2G

(5)
dxy +G(1)

gaz −G
(1)
gbz

Gxxxz = G
(1)
dxz + 2G

(2)
dxz +G

(3)
dxz − 2G

(5)
dxz −G(1)

gay −G
(1)
gby

Gyyyx = G
(1)
dxy + 2G

(2)
dxy +G

(3)
dxy − 2G

(5)
dxy −G(1)

gaz −G
(1)
gbz

Gyyyy = −2G
(1)
du − 4G

(2)
du − 2G

(1)
dv − 4G

(2)
dv −G(1)

gu −G(1)
gv + 2G(1)

g + 3G(1)
s

Gyyyz = G
(1)
dyz + 2G

(2)
dyz +G

(3)
dyz − 2G

(5)
dyz +G(1)

gax −G
(1)
gbx

Gzzzx = G
(1)
dxz + 2G

(2)
dxz +G

(3)
dxz − 2G

(5)
dxz +G(1)

gay −G
(1)
gby

Gzzzy = G
(1)
dyz + 2G

(2)
dyz +G

(3)
dyz − 2G

(5)
dyz −G(1)

gax −G
(1)
gbx

Gzzzz = 4G
(1)
du + 8G

(2)
du + 2G(1)

gu + 2G(1)
g + 3G(1)

s

Gyyzx = G
(1)
dxz +G

(3)
dxz + 2G

(1)
gby

Gyyzy = G
(1)
dyz + 2G

(2)
dyz +G

(3)
dyz + 2G

(5)
dyz +G(1)

gax −G
(1)
gbx

Gyyzz = G
(1)
du + 3G

(3)
du −G

(1)
dv +G

(3)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(1)
s

Gzzxx = G
(1)
du − 3G

(3)
du +G

(1)
dv +G

(3)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(1)
s

Gzzxy = G
(1)
dxy +G

(3)
dxy + 2G

(1)
gbz

Gzzxz = G
(1)
dxz + 2G

(2)
dxz +G

(3)
dxz + 2G

(5)
dxz +G(1)

gay −G
(1)
gby

Gxxyx = G
(1)
dxy + 2G

(2)
dxy +G

(3)
dxy + 2G

(5)
dxy +G(1)

gaz −G
(1)
gbz

Gxxyy = −2G
(1)
du − 2G

(3)
dv + 2G(1)

gu −G(1)
g +G(1)

s

Gxxyz = G
(1)
dyz +G

(3)
dyz + 2G

(1)
gbx

Gyzzx = G
(2)
dxy −G

(5)
dxy + 2G

(1)
gbz

Gyzzy = G
(2)
du + 3G

(5)
du −G

(2)
dv +G

(5)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(1)
s

Gyzzz = G
(1)
dyz + 2G

(2)
dyz −G

(3)
dyz −G(1)

gax −G
(1)
gbx

Gzxxx = G
(1)
dxz + 2G

(2)
dxz −G

(3)
dxz −G(1)

gay −G
(1)
gby

Gzxxy = G
(2)
dyz −G

(5)
dyz + 2G

(1)
gbx

Gzxxz = G
(2)
du − 3G

(5)
du +G

(2)
dv +G

(5)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(1)
s

Gxyyy = G
(1)
dxy + 2G

(2)
dxy −G

(3)
dxy −G(1)

gaz −G
(1)
gbz

Gxyyz = G
(2)
dxz −G

(5)
dxz + 2G

(1)
gby
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