
MPG No. 2.3.5 1̄′ [ Type III, triclinic ] [M tensor]

* Rank 0 tensor.[
M

]
M = M (1)

s

* Rank 1 tensor. * Rank 2 tensor (s).Mxx Mxy Mxz

Mxy Myy Myz

Mxz Myz Mzz



Mxx = −M
(1)
du +M

(1)
dv +M (1)

s

Mxy = M
(1)
dxy

Mxz = M
(1)
dxz

Myy = −M
(1)
du −M

(1)
dv +M (1)

s

Myz = M
(1)
dyz

Mzz = 2M
(1)
du +M (1)

s

* Rank 2 tensor (a). 0 Mxy Mxz

−Mxy 0 Myz

−Mxz −Myz 0



Mxy = T (1)
pz

Mxz = −T (1)
py

Myz = T (1)
px

* Rank 3 tensor (s). * Rank 3 tensor (a). * Rank 4 tensor (sss).
Mxxxx Mxxyy Mxxzz Mxxyz Mxxzx Mxxxy

Mxxyy Myyyy Myyzz Myyyz Myyzx Myyxy

Mxxzz Myyzz Mzzzz Mzzyz Mzzzx Mzzxy

Mxxyz Myyyz Mzzyz Myzyz Myzzx Myzxy

Mxxzx Myyzx Mzzzx Myzzx Mzxzx Mzxxy

Mxxxy Myyxy Mzzxy Myzxy Mzxxy Mxyxy


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Mxxxx = −2M
(1)
du − 4M

(2)
du + 2M

(1)
dv + 4M

(2)
dv −M (1)

gu +M (1)
gv + 2M (1)

g +M (1)
s + 2M (2)

s

Mxxyy = −2M
(1)
du + 2M (1)

gu −M (1)
g +M (1)

s

Mxxzz = M
(1)
du +M

(1)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (1)
s

Mxxyz = M
(1)
dyz + 2M

(1)
gbx

Mxxzx = M
(1)
dxz + 2M

(2)
dxz −M (1)

gay −M
(1)
gby

Mxxxy = M
(1)
dxy + 2M

(2)
dxy +M (1)

gaz −M
(1)
gbz

Myyyy = −2M
(1)
du − 4M

(2)
du − 2M

(1)
dv − 4M

(2)
dv −M (1)

gu −M (1)
gv + 2M (1)

g +M (1)
s + 2M (2)

s

Myyzz = M
(1)
du −M

(1)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (1)
s

Myyyz = M
(1)
dyz + 2M

(2)
dyz +M (1)

gax −M
(1)
gbx

Myyzx = M
(1)
dxz + 2M

(1)
gby

Myyxy = M
(1)
dxy + 2M

(2)
dxy −M (1)

gaz −M
(1)
gbz

Mzzzz = 4M
(1)
du + 8M

(2)
du + 2M (1)

gu + 2M (1)
g +M (1)

s + 2M (2)
s

Mzzyz = M
(1)
dyz + 2M

(2)
dyz −M (1)

gax −M
(1)
gbx

Mzzzx = M
(1)
dxz + 2M

(2)
dxz +M (1)

gay −M
(1)
gby

Mzzxy = M
(1)
dxy + 2M

(1)
gbz

Myzyz = M
(2)
du −M

(2)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (2)
s

Myzzx = M
(2)
dxy + 2M

(1)
gbz

Myzxy = M
(2)
dxz + 2M

(1)
gby

Mzxzx = M
(2)
du +M

(2)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (2)
s

Mzxxy = M
(2)
dyz + 2M

(1)
gbx

Mxyxy = −2M
(2)
du + 2M (1)

gu −M (1)
g +M (2)

s

* Rank 4 tensor (ssa).
0 Mxxyy Mxxzz Mxxyz Mxxzx Mxxxy

−Mxxyy 0 Myyzz Myyyz Myyzx Myyxy

−Mxxzz −Myyzz 0 Mzzyz Mzzzx Mzzxy

−Mxxyz −Myyyz −Mzzyz 0 Myzzx Myzxy

−Mxxzx −Myyzx −Mzzzx −Myzzx 0 Mzxxy

−Mxxxy −Myyxy −Mzzxy −Myzxy −Mzxxy 0


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Mxxyy = −2M
(3)
dv + 4T

(1)
f3

Mxxzz = 3M
(3)
du −M

(3)
dv − 4T

(1)
f3

Mxxyz = M
(3)
dyz − 4T

(1)
fbx

Mxxzx = M
(3)
dxz + 2T

(1)
fay + 2T

(1)
fby − 2T (1)

py

Mxxxy = M
(3)
dxy − 2T

(1)
faz + 2T

(1)
fbz + 2T (1)

pz

Myyzz = 3M
(3)
du +M

(3)
dv + 4T

(1)
f3

Myyyz = M
(3)
dyz − 2T

(1)
fax + 2T

(1)
fbx + 2T (1)

px

Myyzx = M
(3)
dxz − 4T

(1)
fby

Myyxy = M
(3)
dxy + 2T

(1)
faz + 2T

(1)
fbz − 2T (1)

pz

Mzzyz = M
(3)
dyz + 2T

(1)
fax + 2T

(1)
fbx − 2T (1)

px

Mzzzx = M
(3)
dxz − 2T

(1)
fay + 2T

(1)
fby + 2T (1)

py

Mzzxy = M
(3)
dxy − 4T

(1)
fbz

Myzzx = −4T
(1)
faz − T (1)

pz

Myzxy = 4T
(1)
fay + T (1)

py

Mzxxy = −4T
(1)
fax − T (1)

px

* Rank 4 tensor (aas).Myzyz Myzzx Myzxy

Myzzx Mzxzx Mzxxy

Myzxy Mzxxy Mxyxy



Myzyz = −2M
(4)
du + 2M

(4)
dv +M (3)

s

Myzzx = 2M
(4)
dxy

Myzxy = 2M
(4)
dxz

Mzxzx = −2M
(4)
du − 2M

(4)
dv +M (3)

s

Mzxxy = 2M
(4)
dyz

Mxyxy = 4M
(4)
du +M (3)

s

* Rank 4 tensor (aaa). 0 Myzzx Myzxy

−Myzzx 0 Mzxxy

−Myzxy −Mzxxy 0



Myzzx = −T (2)
pz

Myzxy = T (2)
py

Mzxxy = −T (2)
px

* Rank 4 tensor (sa).
Mxxyz Mxxzx Mxxxy

Myyyz Myyzx Myyxy

Mzzyz Mzzzx Mzzxy

Myzyz Myzzx Myzxy

Mzxyz Mzxzx Mzxxy

Mxyyz Mxyzx Mxyxy


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Mxxyz = 2T
(2)
fax + T (3)

px + 2T (4)
px

Mxxzx = 2M
(5)
dxz − T

(2)
fay − T

(2)
fby + T (3)

py

Mxxxy = −2M
(5)
dxy − T

(2)
faz + T

(2)
fbz + T (3)

pz

Myyyz = −2M
(5)
dyz − T

(2)
fax + T

(2)
fbx + T (3)

px

Myyzx = 2T
(2)
fay + T (3)

py + 2T (4)
py

Myyxy = 2M
(5)
dxy − T

(2)
faz − T

(2)
fbz + T (3)

pz

Mzzyz = 2M
(5)
dyz − T

(2)
fax − T

(2)
fbx + T (3)

px

Mzzzx = −2M
(5)
dxz − T

(2)
fay + T

(2)
fby + T (3)

py

Mzzxy = 2T
(2)
faz + T (3)

pz + 2T (4)
pz

Myzyz = −3M
(5)
du −M

(5)
dv + T

(2)
f3

Myzzx = −M
(5)
dxy − T

(2)
faz − T

(2)
fbz + T (4)

pz

Myzxy = M
(5)
dxz − T

(2)
fay + T

(2)
fby + T (4)

py

Mzxyz = M
(5)
dxy − T

(2)
faz + T

(2)
fbz + T (4)

pz

Mzxzx = 3M
(5)
du −M

(5)
dv + T

(2)
f3

Mzxxy = −M
(5)
dyz − T

(2)
fax − T

(2)
fbx + T (4)

px

Mxyyz = −M
(5)
dxz − T

(2)
fay − T

(2)
fby + T (4)

py

Mxyzx = M
(5)
dyz − T

(2)
fax + T

(2)
fbx + T (4)

px

Mxyxy = 2M
(5)
dv + T

(2)
f3

* Rank 4 tensor (as).Myzxx Myzyy Myzzz Myzyz Myzzx Myzxy

Mzxxx Mzxyy Mzxzz Mzxyz Mzxzx Mzxxy

Mxyxx Mxyyy Mxyzz Mxyyz Mxyzx Mxyxy



Myzxx = 2T
(3)
fax + T (5)

px + 2T (6)
px

Myzyy = −2M
(6)
dyz − T

(3)
fax + T

(3)
fbx + T (5)

px

Myzzz = 2M
(6)
dyz − T

(3)
fax − T

(3)
fbx + T (5)

px

Myzyz = −3M
(6)
du −M

(6)
dv + T

(3)
f3

Myzzx = M
(6)
dxy − T

(3)
faz + T

(3)
fbz + T (6)

pz

Myzxy = −M
(6)
dxz − T

(3)
fay − T

(3)
fby + T (6)

py

Mzxxx = 2M
(6)
dxz − T

(3)
fay − T

(3)
fby + T (5)

py

Mzxyy = 2T
(3)
fay + T (5)

py + 2T (6)
py

Mzxzz = −2M
(6)
dxz − T

(3)
fay + T

(3)
fby + T (5)

py

Mzxyz = −M
(6)
dxy − T

(3)
faz − T

(3)
fbz + T (6)

pz

Mzxzx = 3M
(6)
du −M

(6)
dv + T

(3)
f3

Mzxxy = M
(6)
dyz − T

(3)
fax + T

(3)
fbx + T (6)

px

Mxyxx = −2M
(6)
dxy − T

(3)
faz + T

(3)
fbz + T (5)

pz

Mxyyy = 2M
(6)
dxy − T

(3)
faz − T

(3)
fbz + T (5)

pz

Mxyzz = 2T
(3)
faz + T (5)

pz + 2T (6)
pz

Mxyyz = M
(6)
dxz − T

(3)
fay + T

(3)
fby + T (6)

py

Mxyzx = −M
(6)
dyz − T

(3)
fax − T

(3)
fbx + T (6)

px

Mxyxy = 2M
(6)
dv + T

(3)
f3

4



* Rank 4 tensor (s).
Mxxxx Mxxyy Mxxzz Mxxyz Mxxzx Mxxxy Mxxzy Mxxxz Mxxyx

Myyxx Myyyy Myyzz Myyyz Myyzx Myyxy Myyzy Myyxz Myyyx

Mzzxx Mzzyy Mzzzz Mzzyz Mzzzx Mzzxy Mzzzy Mzzxz Mzzyx

Myzxx Myzyy Myzzz Myzyz Myzzx Myzxy Myzzy Myzxz Myzyx

Mzxxx Mzxyy Mzxzz Mzxyz Mzxzx Mzxxy Mzxzy Mzxxz Mzxyx

Mxyxx Mxyyy Mxyzz Mxyyz Mxyzx Mxyxy Mxyzy Mxyxz Mxyyx


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Mxxxx = −2M
(1)
du − 4M

(2)
du + 2M

(1)
dv + 4M

(2)
dv −M (1)

gu +M (1)
gv + 2M (1)

g +M (1)
s + 2M (2)

s

Mxxyy = −2M
(1)
du − 2M

(3)
dv + 2M (1)

gu −M (1)
g +M (1)

s + 4T
(1)
f3

Mxxzz = M
(1)
du + 3M

(3)
du +M

(1)
dv −M

(3)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (1)
s − 4T

(1)
f3

Mxxyz = M
(1)
dyz +M

(3)
dyz + 2M

(1)
gbx + 2T

(2)
fax − 4T

(1)
fbx + T (3)

px + 2T (4)
px

Mxxzx = M
(1)
dxz + 2M

(2)
dxz +M

(3)
dxz + 2M

(5)
dxz −M (1)

gay −M
(1)
gby + 2T

(1)
fay − T

(2)
fay + 2T

(1)
fby − T

(2)
fby − 2T (1)

py + T (3)
py

Mxxxy = M
(1)
dxy + 2M

(2)
dxy +M

(3)
dxy − 2M

(5)
dxy +M (1)

gaz −M
(1)
gbz − 2T

(1)
faz − T

(2)
faz + 2T

(1)
fbz + T

(2)
fbz + 2T (1)

pz + T (3)
pz

Mxxzy = M
(1)
dyz +M

(3)
dyz + 2M

(1)
gbx − 2T

(2)
fax − 4T

(1)
fbx − T (3)

px − 2T (4)
px

Mxxxz = M
(1)
dxz + 2M

(2)
dxz +M

(3)
dxz − 2M

(5)
dxz −M (1)

gay −M
(1)
gby + 2T

(1)
fay + T

(2)
fay + 2T

(1)
fby + T

(2)
fby − 2T (1)

py − T (3)
py

Mxxyx = M
(1)
dxy + 2M

(2)
dxy +M

(3)
dxy + 2M

(5)
dxy +M (1)

gaz −M
(1)
gbz − 2T

(1)
faz + T

(2)
faz + 2T

(1)
fbz − T

(2)
fbz + 2T (1)

pz − T (3)
pz

Myyxx = −2M
(1)
du + 2M

(3)
dv + 2M (1)

gu −M (1)
g +M (1)

s − 4T
(1)
f3

Myyyy = −2M
(1)
du − 4M

(2)
du − 2M

(1)
dv − 4M

(2)
dv −M (1)

gu −M (1)
gv + 2M (1)

g +M (1)
s + 2M (2)

s

Myyzz = M
(1)
du + 3M

(3)
du −M

(1)
dv +M

(3)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (1)
s + 4T

(1)
f3

Myyyz = M
(1)
dyz + 2M

(2)
dyz +M

(3)
dyz − 2M

(5)
dyz +M (1)

gax −M
(1)
gbx − 2T

(1)
fax − T

(2)
fax + 2T

(1)
fbx + T

(2)
fbx + 2T (1)

px + T (3)
px

Myyzx = M
(1)
dxz +M

(3)
dxz + 2M

(1)
gby + 2T

(2)
fay − 4T

(1)
fby + T (3)

py + 2T (4)
py

Myyxy = M
(1)
dxy + 2M

(2)
dxy +M

(3)
dxy + 2M

(5)
dxy −M (1)

gaz −M
(1)
gbz + 2T

(1)
faz − T

(2)
faz + 2T

(1)
fbz − T

(2)
fbz − 2T (1)

pz + T (3)
pz

Myyzy = M
(1)
dyz + 2M

(2)
dyz +M

(3)
dyz + 2M

(5)
dyz +M (1)

gax −M
(1)
gbx − 2T

(1)
fax + T

(2)
fax + 2T

(1)
fbx − T

(2)
fbx + 2T (1)

px − T (3)
px

Myyxz = M
(1)
dxz +M

(3)
dxz + 2M

(1)
gby − 2T

(2)
fay − 4T

(1)
fby − T (3)

py − 2T (4)
py

Myyyx = M
(1)
dxy + 2M

(2)
dxy +M

(3)
dxy − 2M

(5)
dxy −M (1)

gaz −M
(1)
gbz + 2T

(1)
faz + T

(2)
faz + 2T

(1)
fbz + T

(2)
fbz − 2T (1)

pz − T (3)
pz

Mzzxx = M
(1)
du − 3M

(3)
du +M

(1)
dv +M

(3)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (1)
s + 4T

(1)
f3

Mzzyy = M
(1)
du − 3M

(3)
du −M

(1)
dv −M

(3)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (1)
s − 4T

(1)
f3

Mzzzz = 4M
(1)
du + 8M

(2)
du + 2M (1)

gu + 2M (1)
g +M (1)

s + 2M (2)
s

Mzzyz = M
(1)
dyz + 2M

(2)
dyz +M

(3)
dyz + 2M

(5)
dyz −M (1)

gax −M
(1)
gbx + 2T

(1)
fax − T

(2)
fax + 2T

(1)
fbx − T

(2)
fbx − 2T (1)

px + T (3)
px

Mzzzx = M
(1)
dxz + 2M

(2)
dxz +M

(3)
dxz − 2M

(5)
dxz +M (1)

gay −M
(1)
gby − 2T

(1)
fay − T

(2)
fay + 2T

(1)
fby + T

(2)
fby + 2T (1)

py + T (3)
py

Mzzxy = M
(1)
dxy +M

(3)
dxy + 2M

(1)
gbz + 2T

(2)
faz − 4T

(1)
fbz + T (3)

pz + 2T (4)
pz

Mzzzy = M
(1)
dyz + 2M

(2)
dyz +M

(3)
dyz − 2M

(5)
dyz −M (1)

gax −M
(1)
gbx + 2T

(1)
fax + T

(2)
fax + 2T

(1)
fbx + T

(2)
fbx − 2T (1)

px − T (3)
px

Mzzxz = M
(1)
dxz + 2M

(2)
dxz +M

(3)
dxz + 2M

(5)
dxz +M (1)

gay −M
(1)
gby − 2T

(1)
fay + T

(2)
fay + 2T

(1)
fby − T

(2)
fby + 2T (1)

py − T (3)
py

Mzzyx = M
(1)
dxy +M

(3)
dxy + 2M

(1)
gbz − 2T

(2)
faz − 4T

(1)
fbz − T (3)

pz − 2T (4)
pz

Myzxx = M
(1)
dyz −M

(3)
dyz + 2M

(1)
gbx + 4T

(1)
fbx

Myzyy = M
(1)
dyz + 2M

(2)
dyz −M

(3)
dyz +M (1)

gax −M
(1)
gbx + 2T

(1)
fax − 2T

(1)
fbx − 2T (1)

px

Myzzz = M
(1)
dyz + 2M

(2)
dyz −M

(3)
dyz −M (1)

gax −M
(1)
gbx − 2T

(1)
fax − 2T

(1)
fbx + 2T (1)

px

Myzyz = M
(2)
du − 3M

(5)
du −M

(2)
dv −M

(5)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (2)
s + T

(2)
f3

Myzzx = M
(2)
dxy −M

(5)
dxy + 2M

(1)
gbz − 4T

(1)
faz − T

(2)
faz − T

(2)
fbz − T (1)

pz + T (4)
pz

Myzxy = M
(2)
dxz +M

(5)
dxz + 2M

(1)
gby + 4T

(1)
fay − T

(2)
fay + T

(2)
fby + T (1)

py + T (4)
py

Myzzy = M
(2)
du + 3M

(5)
du −M

(2)
dv +M

(5)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (2)
s − T

(2)
f3

Myzxz = M
(2)
dxy +M

(5)
dxy + 2M

(1)
gbz − 4T

(1)
faz + T

(2)
faz + T

(2)
fbz − T (1)

pz − T (4)
pz

Myzyx = M
(2)
dxz −M

(5)
dxz + 2M

(1)
gby + 4T

(1)
fay + T

(2)
fay − T

(2)
fby + T (1)

py − T (4)
py

Mzxxx = M
(1)
dxz + 2M

(2)
dxz −M

(3)
dxz −M (1)

gay −M
(1)
gby − 2T

(1)
fay − 2T

(1)
fby + 2T (1)

py

Mzxyy = M
(1)
dxz −M

(3)
dxz + 2M

(1)
gby + 4T

(1)
fby

Mzxzz = M
(1)
dxz + 2M

(2)
dxz −M

(3)
dxz +M (1)

gay −M
(1)
gby + 2T

(1)
fay − 2T

(1)
fby − 2T (1)

py

Mzxyz = M
(2)
dxy +M

(5)
dxy + 2M

(1)
gbz + 4T

(1)
faz − T

(2)
faz + T

(2)
fbz + T (1)

pz + T (4)
pz

Mzxzx = M
(2)
du + 3M

(5)
du +M

(2)
dv −M

(5)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (2)
s + T

(2)
f3

Mzxxy = M
(2)
dyz −M

(5)
dyz + 2M

(1)
gbx − 4T

(1)
fax − T

(2)
fax − T

(2)
fbx − T (1)

px + T (4)
px

Mzxzy = M
(2)
dxy −M

(5)
dxy + 2M

(1)
gbz + 4T

(1)
faz + T

(2)
faz − T

(2)
fbz + T (1)

pz − T (4)
pz

Mzxxz = M
(2)
du − 3M

(5)
du +M

(2)
dv +M

(5)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (2)
s − T

(2)
f3

Mzxyx = M
(2)
dyz +M

(5)
dyz + 2M

(1)
gbx − 4T

(1)
fax + T

(2)
fax + T

(2)
fbx − T (1)

px − T (4)
px

Mxyxx = M
(1)
dxy + 2M

(2)
dxy −M

(3)
dxy +M (1)

gaz −M
(1)
gbz + 2T

(1)
faz − 2T

(1)
fbz − 2T (1)

pz

Mxyyy = M
(1)
dxy + 2M

(2)
dxy −M

(3)
dxy −M (1)

gaz −M
(1)
gbz − 2T

(1)
faz − 2T

(1)
fbz + 2T (1)

pz

Mxyzz = M
(1)
dxy −M

(3)
dxy + 2M

(1)
gbz + 4T

(1)
fbz

Mxyyz = M
(2)
dxz −M

(5)
dxz + 2M

(1)
gby − 4T

(1)
fay − T

(2)
fay − T

(2)
fby − T (1)

py + T (4)
py

Mxyzx = M
(2)
dyz +M

(5)
dyz + 2M

(1)
gbx + 4T

(1)
fax − T

(2)
fax + T

(2)
fbx + T (1)

px + T (4)
px

Mxyxy = −2M
(2)
du + 2M

(5)
dv + 2M (1)

gu −M (1)
g +M (2)

s + T
(2)
f3

Mxyzy = M
(2)
dxz +M

(5)
dxz + 2M

(1)
gby − 4T

(1)
fay + T

(2)
fay + T

(2)
fby − T (1)

py − T (4)
py

Mxyxz = M
(2)
dyz −M

(5)
dyz + 2M

(1)
gbx + 4T

(1)
fax + T

(2)
fax − T

(2)
fbx + T (1)

px − T (4)
px

Mxyyx = −2M
(2)
du − 2M

(5)
dv + 2M (1)

gu −M (1)
g +M (2)

s − T
(2)
f3
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* Rank 4 tensor (a).Myzxx Myzyy Myzzz Myzyz Myzzx Myzxy Myzzy Myzxz Myzyx

Mzxxx Mzxyy Mzxzz Mzxyz Mzxzx Mzxxy Mzxzy Mzxxz Mzxyx

Mxyxx Mxyyy Mxyzz Mxyyz Mxyzx Mxyxy Mxyzy Mxyxz Mxyyx



Myzxx = 2T
(3)
fax + T (5)

px + 2T (6)
px

Myzyy = −2M
(6)
dyz − T

(3)
fax + T

(3)
fbx + T (5)

px

Myzzz = 2M
(6)
dyz − T

(3)
fax − T

(3)
fbx + T (5)

px

Myzyz = −2M
(4)
du − 3M

(6)
du + 2M

(4)
dv −M

(6)
dv +M (3)

s + T
(3)
f3

Myzzx = 2M
(4)
dxy +M

(6)
dxy − T

(3)
faz + T

(3)
fbz − T (2)

pz + T (6)
pz

Myzxy = 2M
(4)
dxz −M

(6)
dxz − T

(3)
fay − T

(3)
fby + T (2)

py + T (6)
py

Myzzy = 2M
(4)
du − 3M

(6)
du − 2M

(4)
dv −M

(6)
dv −M (3)

s + T
(3)
f3

Myzxz = −2M
(4)
dxy +M

(6)
dxy − T

(3)
faz + T

(3)
fbz + T (2)

pz + T (6)
pz

Myzyx = −2M
(4)
dxz −M

(6)
dxz − T

(3)
fay − T

(3)
fby − T (2)

py + T (6)
py

Mzxxx = 2M
(6)
dxz − T

(3)
fay − T

(3)
fby + T (5)

py

Mzxyy = 2T
(3)
fay + T (5)

py + 2T (6)
py

Mzxzz = −2M
(6)
dxz − T

(3)
fay + T

(3)
fby + T (5)

py

Mzxyz = 2M
(4)
dxy −M

(6)
dxy − T

(3)
faz − T

(3)
fbz + T (2)

pz + T (6)
pz

Mzxzx = −2M
(4)
du + 3M

(6)
du − 2M

(4)
dv −M

(6)
dv +M (3)

s + T
(3)
f3

Mzxxy = 2M
(4)
dyz +M

(6)
dyz − T

(3)
fax + T

(3)
fbx − T (2)

px + T (6)
px

Mzxzy = −2M
(4)
dxy −M

(6)
dxy − T

(3)
faz − T

(3)
fbz − T (2)

pz + T (6)
pz

Mzxxz = 2M
(4)
du + 3M

(6)
du + 2M

(4)
dv −M

(6)
dv −M (3)

s + T
(3)
f3

Mzxyx = −2M
(4)
dyz +M

(6)
dyz − T

(3)
fax + T

(3)
fbx + T (2)

px + T (6)
px

Mxyxx = −2M
(6)
dxy − T

(3)
faz + T

(3)
fbz + T (5)

pz

Mxyyy = 2M
(6)
dxy − T

(3)
faz − T

(3)
fbz + T (5)

pz

Mxyzz = 2T
(3)
faz + T (5)

pz + 2T (6)
pz

Mxyyz = 2M
(4)
dxz +M

(6)
dxz − T

(3)
fay + T

(3)
fby − T (2)

py + T (6)
py

Mxyzx = 2M
(4)
dyz −M

(6)
dyz − T

(3)
fax − T

(3)
fbx + T (2)

px + T (6)
px

Mxyxy = 4M
(4)
du + 2M

(6)
dv +M (3)

s + T
(3)
f3

Mxyzy = −2M
(4)
dxz +M

(6)
dxz − T

(3)
fay + T

(3)
fby + T (2)

py + T (6)
py

Mxyxz = −2M
(4)
dyz −M

(6)
dyz − T

(3)
fax − T

(3)
fbx − T (2)

px + T (6)
px

Mxyyx = −4M
(4)
du + 2M

(6)
dv −M (3)

s + T
(3)
f3

* Rank 4 tensor (t).

Mxxxx Mxxxy Mxxxz

Myyyx Myyyy Myyyz

Mzzzx Mzzzy Mzzzz

Myyzx Myyzy Myyzz

Mzzxx Mzzxy Mzzxz

Mxxyx Mxxyy Mxxyz

Myzzx Myzzy Myzzz

Mzxxx Mzxxy Mzxxz

Mxxyy +Myyzz −Myzzy −Mzxxz +Mzzxx Mxyyy Mxyyz

−Myyyz

2 +
Myyzy

2 +Mzxxy Mxyyz +
Mzzxz

2 − Mzzzx

2
Mxxxy

2 − Mxxyx

2 +Mxyyy −Myyyx +Mzzxy


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Mxxxx = −2M
(1)
du − 4M

(2)
du + 2M

(1)
dv + 4M

(2)
dv −M (1)

gu +M (1)
gv + 2M (1)

g + 3M (1)
s

Mxxxy = M
(1)
dxy + 2M

(2)
dxy +M

(3)
dxy − 2M

(5)
dxy +M (1)

gaz −M
(1)
gbz

Mxxxz = M
(1)
dxz + 2M

(2)
dxz +M

(3)
dxz − 2M

(5)
dxz −M (1)

gay −M
(1)
gby

Myyyx = M
(1)
dxy + 2M

(2)
dxy +M

(3)
dxy − 2M

(5)
dxy −M (1)

gaz −M
(1)
gbz

Myyyy = −2M
(1)
du − 4M

(2)
du − 2M

(1)
dv − 4M

(2)
dv −M (1)

gu −M (1)
gv + 2M (1)

g + 3M (1)
s

Myyyz = M
(1)
dyz + 2M

(2)
dyz +M

(3)
dyz − 2M

(5)
dyz +M (1)

gax −M
(1)
gbx

Mzzzx = M
(1)
dxz + 2M

(2)
dxz +M

(3)
dxz − 2M

(5)
dxz +M (1)

gay −M
(1)
gby

Mzzzy = M
(1)
dyz + 2M

(2)
dyz +M

(3)
dyz − 2M

(5)
dyz −M (1)

gax −M
(1)
gbx

Mzzzz = 4M
(1)
du + 8M

(2)
du + 2M (1)

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

s

Myyzx = M
(1)
dxz +M

(3)
dxz + 2M

(1)
gby

Myyzy = M
(1)
dyz + 2M

(2)
dyz +M

(3)
dyz + 2M

(5)
dyz +M (1)

gax −M
(1)
gbx

Myyzz = M
(1)
du + 3M

(3)
du −M

(1)
dv +M

(3)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (1)
s

Mzzxx = M
(1)
du − 3M

(3)
du +M

(1)
dv +M

(3)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (1)
s

Mzzxy = M
(1)
dxy +M

(3)
dxy + 2M

(1)
gbz

Mzzxz = M
(1)
dxz + 2M

(2)
dxz +M

(3)
dxz + 2M

(5)
dxz +M (1)

gay −M
(1)
gby

Mxxyx = M
(1)
dxy + 2M

(2)
dxy +M

(3)
dxy + 2M

(5)
dxy +M (1)

gaz −M
(1)
gbz

Mxxyy = −2M
(1)
du − 2M

(3)
dv + 2M (1)

gu −M (1)
g +M (1)

s

Mxxyz = M
(1)
dyz +M

(3)
dyz + 2M

(1)
gbx

Myzzx = M
(2)
dxy −M

(5)
dxy + 2M

(1)
gbz

Myzzy = M
(2)
du + 3M

(5)
du −M

(2)
dv +M

(5)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (1)
s

Myzzz = M
(1)
dyz + 2M

(2)
dyz −M

(3)
dyz −M (1)

gax −M
(1)
gbx

Mzxxx = M
(1)
dxz + 2M

(2)
dxz −M

(3)
dxz −M (1)

gay −M
(1)
gby

Mzxxy = M
(2)
dyz −M

(5)
dyz + 2M

(1)
gbx

Mzxxz = M
(2)
du − 3M

(5)
du +M

(2)
dv +M

(5)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (1)
s

Mxyyy = M
(1)
dxy + 2M

(2)
dxy −M

(3)
dxy −M (1)

gaz −M
(1)
gbz

Mxyyz = M
(2)
dxz −M

(5)
dxz + 2M

(1)
gby
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