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ĀĂ

ĀĂ = ā ÿ2 (1 2 ā� āĂ)                    �Ă = ĀĂÿ +ĀĂĀ/ā āĂ = Ąþ  ÿ þĄþ ÿ þ�
� = 0.85�Ă ÿ Ā/



Ą/ā

Ą/ā = min(ĄĀā2 ; Ąă0 + Ā �Ć� )
ĄĀā Ąă0 Ā ��Ć

Ą/ ÿ
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  ÿ2 þ6 � Ą/ā               ÿ2 þ2 ( Ą/ā  Ą/Ą/ā + Ą/)          

ÿĄÿĄ          Ą/ā =
ĄĀā2              Ą/ā = Ąă0 + Ā �Ć�

�

ĀĂ = Ąý ÿ2  (1 2 Ąý� Ą/  ÿ þ)Ąý 0.4 ÿ þ Ą/ Ąý

 

�Ă,Ā = ÿ′ þ (Ąă0 + Ā �ÿ) f �Ā,ýÿþ                     �Ā,ýÿþ = Ąă,ýÿþ  ÿ′ þĄă0 Ā ÿ′�ÿ = ā ÿ′þ⁄



�Ā,ýÿþĄă.ýÿþ
ÿ� /0ÿ
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governed by three parameters: the Young’s modulus along the longitudinal ā1ā2 ă12
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he Young’s ā ă
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�ā+�ā2 were recorded. By inverting Turnšek and Sheppard’s strength criterion (Turnšek Ąā+ Ąā2
�ā = ÿ þ ĄāĀ :1 + �0Ąā

ÿ / þ Ā = / ÿ⁄
coefûcient accounting for shear stress distribution in the center of the panel, and �0

0.137 Ā�ÿ0.031 Ā�ÿ
Ā[ćć] Ă[ćć] ā[ćć] ÿÿ[ā�ÿ] Ā[2] �ý+[ąĂ] �ý2[ąĂ] Āā+[ā�ÿ] Āā2[ā�ÿ]



āăþ and friction coefûcient Āăþ
linearizing the Turnšek and Sheppard’s criterion (Turnšek and Sheppard, 1980) around the ā0 = ÿþ�0

{  
  Āăþ = Ă�āĂā |ý0 = 12Ā: ĄāĄā + ā0 ÿþ⁄
āăþ = ĄāĀ :1 + ā0ÿþĄā 2 Āăþ ā0ÿþ         

0.18 Ā�ÿ
, the static axial load acting on the ûrst 68 āā2 78 āā 3 1.30 × 1.80 × 0.32 ÿ0.10 Ā�ÿ

load on the ûrst 149 āā 2 173 āā3 3.55 × 1.25 × 0.32 ÿ
cohesion and friction coefûcient of the slender piers were also applied to the spandrels.ăāā Ā complete the deûnition of the nonlinear shear response of the ăāāĀ

ý[ā�ÿ] ÿ[ā�ÿ] Āć[ā�ÿ] ÿÿþ[2] āÿþ[ā�ÿ] �[ā�ÿ] ÿāā[2]
2
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plane stiffness of üoor and roof diaphragms can be simulated in TREMURI 

properties of the aforementioned elements are deûned through a principal direction, with 
ung’s modulus ā1 , an orthogonal direction, with Young’s modulus ā2

coefûcient ā ă12
inüuences the diaphragm shear stiffness and its ability to redistribute lateral 

In this work, the mechanical properties for üoor and roof diaphragms were evaluated with 

{   
   ā1 = āāĀ ýĀ ýĀ⁄ + āāÿþÿ sin2ÿÿ + āāýþý + āāþāþþā2 = āāăþă +āāÿþÿ cos2ÿÿ +āāýþý +āāþāþþ       ă12 = ÿĂă12,ăþă + ăāþāþþ                                            

ă12,ă
, 2008) due to üexural and shear 

ă12,ă = Āýă ( ýĀ212 āāă  ąă + Āăāă  ýă + ýĀāĀăÿ ýÿ2)21

 ā1
 ā2
 þþ
 āāĀ is the Young’s modulus of timber for the joists;
 ýĀ ýĀ
 āāă ăāă are the Young’s and shear moduli of timber for the existing planks;
 þă ýă ąă
 āāÿ is the Young’s modulus of timber f



 þÿ ÿÿ
 āāý is the Young’s modulus of timber for the additional panels;
 þý
 āā ăā are the Young’s and shear moduli of concrete;
 þā
 āĀăÿ 5
 ýÿ –
 Ā = 1.2
 ÿĂ is a correction coefûcient accounting for additional timber layers.

Correction coefûcients ÿĂ
, to account for retroût interventions increasing the diaphragm stiffness ÿĂ = 5

ü 245° orientation with respect to the original one. Coefûcient ÿĂ = 203
The lightweight RC slab cast on the üoor of Building 3
considering its collaboration with the timber üoor underneath, as expressed by equation 

. The Young’s modulus of concrete was calculated according to Eurocode 2ăā = āā 2.6⁄
according to a Poisson’s ratio of ā = 0.3
The values of the main parameters assigned to the üoor and roof diaphragms are reported 

āć[ć] ýĀ[ā�ÿ] ýā[ā�ÿ] Ā[2] ÿĀā[ā�ÿ]2
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plane üexural stiffness of the lightweight RC slab of Building 3
actual slab thickness and half the üoor width perpendicular to the element; the cross

ý[ā�ÿ] ÿ[ā�ÿ] �[āćā] �[āćă]2
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considering two different horizontal load patterns. The first one, named <Modal=, 

termed <Uniform=, consisted of a force distribution proportional only to the nodal masses. 
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ĄāĄā 2.75 1.1 respectively, and dividing the Young’s m ā1.5 ă =  0.3ā
the Young’s modulus by 3.0Ā = 1.2
The Turnšek and Sheppard’s (1980) criterion was adopted for the shear āăþ Āăþ
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membranes. These finite elements are thoroughly characterized by defining the Young’s ā1 ā2) direction, the Poisson’s coefficient (āă12



{  
  ā1 = āā  ýĀþý ÿĀ +āā                                                ā2 = āā                                                               ă12 = Āýý ( ÿýāĀăÿ ýÿ2 + Āăā  ýý + ÿý212 āā  ąý)21ýĀ ÿĀþý ýý ąý ÿýĀ = 1.2 āā = 10 ă�ÿ ăā = 0.75 ă�ÿ

assumed Young’s and shear modulus of timber; and ýÿ = 9 āÿāĀăÿ = 678.7 āā/ÿ 5 3 ÿÿ415 āą/ÿ3

ýā = āĂĀ,ÿ  ÿā4 āā cos2(ÿā)ÿā 4.43 ÿ 5.00 ÿ ÿā 49.4° 51.2°āā = 10 Ā�ÿ its Young’s modulus; and āĂĀ,ÿ 3331 āā/ÿ 2441 āā/ÿ8.35 āÿ2 7.71 āÿ2
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considering two different horizontal force distributions. The first, named <uniform=, 

termed <modal=, represented a first



labeled <OOP=. Drift limits of 3% 1%
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�Ą�āā Ā ýā(ÿ) ÿ
� = �Ą +�ā                     �Ą = Āā > 0                    �ā = ā(ÿ)ý

ăāā Ā
� ý/ ăý Ā

� = �Ā = 2�ÿ = ăýĀ/ (ÿ 2 ý) = ăýĀ/ (ÿĀ 2 ÿÿ 2 ÿă/ 2 ý)



β β

 

þăĈā(Ă) = ÿĂ+ þ∗(Ă) + þ∗∗(Ă)
ÿ Ă þăĈā(Ă)þ∗(Ă) þ∗∗(Ă)

āĀ ā ÿ
{ā = ā þ ÿ ā       Ā = (ā þ ÿ312 )ÿ



ā = 2ā /⁄ ā the Young’s / þ ÿ ā ÿā = āÿ 2āă ÿ = ÿÿ 2 ÿă ā = āĀ 2 āă ÿ = ÿĀ 2ÿă ÿā/ Āā/



ÿā/
ÿ′�ā,ÿ = ā|ÿ| + ÿ2

{ 
 āÿ∗ = ā þ8 |ÿ| (2ā + ÿ|ÿ|)2Ą(ÿ′�ā,ÿ)                              Āÿ∗ = 2 ā þ24ÿ|ÿ| (ā 2 ÿ|ÿ|)(2ā + ÿ|ÿ|)2Ą(ÿ′�ā,ÿ)Ą(ÿ�ā,ÿ′ )

Āā/

Ā′ Ă′Ā Ă
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Ā′ = ā ± ÿÿ2ĂĆ                             Ă′ = ±(Ā′ 2 1) ĂĆÿ ÿÿ þ ĂĆ = Ąþ ā⁄Ąþ ā

ÿā/

{ 
 āÿ∗∗ = ā þ (Āÿ 2 12 Āÿ ) Ăÿ  ÿ (ā ± ÿÿ) Ą(Ăÿ  ÿ)                        Āÿ∗∗ = ± ā þ (Āÿ 2 12 Āÿ ) Ăÿ  ÿ (ā ± ÿÿ) (ÿ2 2 Ăÿ  ÿ3 )Ą(Ăÿ  ÿ)

Ą(∙)Ă ÿ Āā/
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 āÿ∗∗ = ā þ ÿ (Āÿ 2 12 Āÿ )(ā ± ÿÿ)(ÿ 2 ÿ�ā,ÿ′ ) Ą(Āÿ , ÿ�ā,ÿ′ )                                          Āÿ∗∗ = ± ā þ ÿ2 (Āÿ 2 12 Āÿ ) (ā ± ÿÿ)(ÿ 2 ÿ�ā,ÿ′ ) [ÿ2 2 13 (ÿ 2 ÿ�ā,ÿ)]Ą(Āÿ , ÿ�ā,ÿ′ )

 ÿ þ⁄ = 5Ąþ = 3.6 Ā�ÿ, and a Young’s modulus of ā = 2310 Ā�ÿ
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ÿ þ⁄ = 5, a Young’s modulus of ā = 2310 Ā�ÿ 0.5 Ā�ÿ� = 0.16 Ąþ Ąþ 3.6 Ā�ÿ
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ÿ þ⁄ = 5 and Young’s modulus ā = 2310 Ā�ÿ 25%3.6 Ā�ÿ
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ý(Ăă+Ā) = þÿ�ā 2 þăĈā(Ăă+Ā)
þÿ�ā þăĈā(Ăă+Ā)ÿ ÿ + 1
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ÿÿ(Ăă) = ÿ+ �þ∗(Ăă) + �þ∗∗(Ăă)

 

ÿ þ⁄ = 5 / = 2 ÿ
Additionally, a Young’s modulus of ā = 2310 Ā�ÿĄþ = 3.6 Ā�ÿ Ąā = 0 Ā�ÿ

Raphson method (labeled <mNR=) and the full Newton led <NR=), 
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ÿ∗ÿÿ(Ăă) ÿ ĀĀ

Ā
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Raphson (labelled <NR=) often could not find any 

<aNR=) always achieve the convergence, keepi
Raphson (labeled <mNR=).
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bar with a Young’s modulus āĀ = 200 ă�ÿ�Ć = 450 Ā�ÿ



 

�Āă�Āý �Ā�Ā = āĀ�Āă = āĀ(�Ā 2 �Āý)                    �Ā = �Āă + �Āý
�Ā āĀ its Young’s modulus.

Ă ÿ �̅ý
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�Ć ÿ
ÿ̇ = Ąÿ  �Ā̇ý               �Ā̇ý = ā sgn(Σ)               �Ć(�̅ý) = �Ć,0 +ĄĀ �̅ý               �̅Ā̇ý = |�Ā̇ý|

Ąÿ ĄĀ
Ă Ă = 0ā

ā g 0                    Ă f 0                    āĂ = 0                    āĂ̇ = 0
ÿĀ



ÿ = Ąÿ �Āý                    �Āý = �Ā,ÿý + ÿ sgn(Σ)                    �̅ý = �Ā,ÿý + ÿ
ÿ = 0ÿý Ă > 0ÿ

ÿ = |Σ�ā| 2 �Ć�āāĀ + ĄĀ +Ąÿ
�

ÿ� = ��Ā��Ā = ( ĄĀ + ĄÿāĀ +ĄĀ + Ąÿ)āĀ = � āĀ
 

Ăý Āā/ ă2,Ā ă3,Ā
ĂĀ = ā + ÿ2  ă3,Ā 2 ÿ3  ă2,Ā



ÿăÿĀ ÿĄÿĀ þĄÿĀ þĄÿĀÿā/ Āā/
ÿăÿĀ = ÿĄÿĀ =∑[ āĀ ýĀ āĀ ýĀ ă3,Ā 2āĀ ýĀ ă2,ĀāĀ ýĀ ă3,Ā āĀ ýĀ ă3,Ā2 2āĀ ýĀ ă2,Ā ă3,Ā2āĀ ýĀ ă2,Ā 2āĀ ýĀ ă2,Ā ă3,Ā āĀ ýĀ ă2,Ā2 ]Ā
þăÿĀ =∑{ āĀ ýĀ Ăý,ĀāĀ ýĀ Ăý,Ā ă3,Ā2āĀ ýĀ Ăý,Ā ă2,Ā}Ā           þĀÿĀ =∑{ 2āĀ ýĀ Ăý,ĀāĀ ýĀ Ăý,Ā ă3,Ā2āĀ ýĀ Ăý,Ā ă2,Ā}Ā

āĀ = 2āĀ /⁄ ýĀ Āā/ă2,Ā ă3,ĀĂý,Ā �

 

ÿ þ⁄ = 5 , a Young’s modulus of ā = 2310 Ā�ÿĄþ = 3.60 Ā�ÿ � = 0.30Ąþ8 ÿÿ with Young’s āĀ = 200 ă�ÿ �Ć = 450 Ā�ÿ





 

2

 

ÿ þ⁄ = 5 a Young’s modulus of ā = 2310 Ā�ÿĄþ = 3.24 Ā�ÿ � = 0.25Ąþ0.06 ÿÿ thick mesh with Young’s modulus āĄ = 200 ă�ÿ ĄĄ = 1600 Ā�ÿ





ĀĂ

 �þĂ �ĄĂăÿ ĀĂ

ăÿĀÿ = ā2 āĄ þ2Ą ĂĄ �þĂ +:ā2 + 2 āĄ þ2Ą ĂĄ �þĂ  (� Ā þ Ąþ  ĂĄ 2ā)2 � Ā Ąþ  þ 2 āĄ þ2Ą �þĂ



ĀĂĀÿ = � Ā Ąþ  ăÿ2  (ÿ 2 Ā ăÿ) + (ĂĄ 2 ăÿ)212 ăÿ �þĂ  āĄ þ2Ą (4ĂĄ 2 3ÿ + 2ăÿ)

ăÿþþÿ = þĄ +ā 2 āĄ  þĄ  ÿĄ  �þĂ +:(þĄ  ÿĄ  āĄ  �þĂ 2ā)2 + 4 � Ā Ąþ ÿ þĄ  ÿĄ  āĄ �þĂ (2þĄ + þ)2 � Ā Ąþ ÿ
ĀĂþþÿ = � Ā Ąþ ÿ2  (ăÿ 2 þĄ)[(1+ Ā)þĄ + þ 2 Ā ăÿ] + þĄ  ÿĄ  āĄ �þĂ [2þĄ + þ 2 ăÿ2(ăÿ 2 þĄ) ] (þĄ + þ)

ĂĄ ÿĄ ā� Ā þ2Ą = 2þĄ þĄ
 �ĄĂ �þĂăÿ ĀĂ

ăÿĀÿ = 2 ā + ĂĄ āĄ þ2Ą �ĄĂ2 � Ā Ąþ  þ + āĄ þ2Ą �ĄĂ
ĀĂĀÿ = � Ā Ąþ  ăÿ2  (ÿ 2 Ā ăÿ) + (ĂĄ 2 ăÿ)12 �ĄĂ  āĄ þ2Ą (4ĂĄ 2 3ÿ + 2ăÿ)

ăÿþþÿ = þĄ +ā + þĄ ÿĄ �ĄĂ  āĄ� Ā Ąþ  ÿ
ĀĂþþÿ = � Ā Ąþ  ÿ2  (ăÿ 2 þĄ)[(1 + Ā)þĄ + þ 2 Ā ăÿ] + þĄ ÿĄ āĄ �þĂ2 (þĄ + þ)



�þĂ = 0.35%



Ā = 0.8�ĂĄ = ÿĄ = ÿ

 

ĂĀĀ Ă
þăĈā(Ă) = þćăĈā(Ă) + þÿĀăĈā(Ă) + þĀĆăĈā(Ă, ĂĀĀ)

þćăĈā(Ă) þÿĀăĈā(Ă) þĀĆăĈā(Ă, ĂĀĀ) ÿÿĀþÿĀ(Ă) ÿĀĆ þĀĆ∗ (Ă,ĂĀĀ) þĀĆ∗∗(Ă,ĂĀĀ)



{  
  þćăĈā(Ă) = ÿĂ + þ∗(Ă) + þ∗∗(Ă)                                                   þÿĀăĈā(Ă) = ÿÿĀ ∙ Ă + þÿĀ(Ă)                                                            þĀĆăĈā(Ă, ĂĀĀ) = ÿĀĆ ∙ (Ă 2 ĂĀĀ) + þĀĆ∗ (Ă,ĂĀĀ) + þĀĆ∗∗(Ă,ĂĀĀ)
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ÿ1ÿ2 Ā3



ă3



āÿÿ3,ÿ Āā/
āÿ = ā +ÿ2 ă3,ÿ                ÿ3,ÿ = ÿ3

ā ÿ2 ÿ3



 

 



 

ĂĀ ă2 ă3
ĂĀ = ā + ÿ2  ă3,Ā 2 ÿ3  ă2,Ā



 

 

1.2 × 0.3 ÿ1.5 ÿ 0.5 × 0.3 ÿ 0.85 ÿ
Ā15 120 ÿÿ80 ÿÿ 400 ą/ÿ230 ÿÿ 18 8



1.52 Ā�ÿ 0.14 Ā�ÿ3.45 ă�ÿ 1.32 ă�ÿ Young’s and 1880 āą/ÿ3
resulting in a Young’s modulus of 61 ă�ÿ 74 āā/ÿ86 āā/ÿ Ā1518.4 Ā�ÿ 4.2 Ā�ÿ

25%
 



1.33
0.85

1.7 Ā�ÿ

Instead, the masonry tensile strength to be used with the Turnšek2.75 ăāā = 2 Ā = 0.4
 

5.25%1.12%



12.57%0.65%





0.35%

 



Work Package 10 <Modelli di capacità locali e globali per la definizione degli stati limite, 
definiti in funzione del metodo di analisi=. The aut
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ý = ÿþ ÿ þą = þÿ3 12⁄/ ā ă are the Young’s and shear modulus of Āā = 2ā /⁄
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the Young’s and shear modulus of masonry, Ā/ ÿ þ



{                          ā ÿ � 2,ÿ � 3,ÿ Ā 1,ÿ Ā 2,ÿ Ā 3,ÿ ā Ā � 2,Ā � 3,Ā Ā 1,Ā Ā 2,Ā Ā 3,Ā ā ă Ā 2,ă Ā 3,ă}                          = [                            āý
00

00
00

00
00

02 ā
ý

0
0

0ăý Ā/0
00

00
2ăý Ā/0

00
00

0
ăý Ā

00
ăý Ā/0

00
00

2ăý Ā/0
00

02
ăý Ā

0
00

0ăą
1 /0

00
00

2ăą 1 /0
00

0
0

00
00

āą 20
00

00
00

0
2āą 2

0
00

00
0āą 3

00
00

00
0

0
2āą 3

00
00

00
āý0

00
00

2āý
0

0
02ă

ý Ā/0
00

00
ăý Ā/0

00
00

0
2ăý Ā

00
2ăý Ā/0

00
00

ăý Ā/0
00

0
ăý Ā

0
00

02ă
ą 1 /0

00
00

ăą 1 /0
00

0
0

00
00

00
00

00
āą 20

0
2āą 2

0
00

00
00

00
00

0āą 3
0

0
2āą 3

2āý
00

00
02āý

00
00

02āý
0

0
00

2ăý Ā0
2āą 2

00
0ăý Ā0

2āą 2
00

ăý/ Ā+2
āą 2

0
0ăý Ā0

00
2āą 3

02ă
ý Ā0

00
2āą 3

0
0

ăý/ Ā+2
āą 3 ]                            {                          ā ÿ Ā 2,ÿ Ā 3,ÿ ÿ 1,ÿ ÿ 2,ÿ ÿ 3,ÿ ā Ā Ā 2,Ā Ā 3,Ā ÿ 1,Ā ÿ 2,Ā ÿ 3,Ā ā ă ÿ 2,ă ÿ 3,ă}                          







ýā/ ÿĀĀĆ

2
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Ăÿ = ā +ÿ2  ă3,ÿ 2ÿ3 ă2,ÿ
Āā/ ă2,ÿ ă3,ÿ

ă2,ÿ = �ÿ(Ā2 2 12) 2 ÿ2                    ă3,ÿ = �þ (Ā3 2 12) 2 þ2�ÿ �þ 2 3 ÿ þĀ2 Ā3

ÿþ ÿþÿā/ Āā/Āÿ,ÿ ĀĀ,ÿ Āā/
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þăĈā(Ă) = ÿĂ + þ∗(Ă) + þ∗∗(Ă)
ÿ Ă þăĈā(Ă)þ∗(Ă) þ∗∗(Ă)

Ăā
þ∗(Ă) = {āÿ∗   0   0   0   Ā2,ÿ∗    Ā3,ÿ∗    āĀ∗   0   0   0   Ā2,Ā∗    Ā3,Ā∗    āă∗   Ā2,ă∗    Ā3,ă∗ }�

ă3,ÿĀā/
ā∗ =∑āÿ∗ÿ                Ā2∗ =∑Ā2,ÿ∗ÿ =∑(āÿ∗ ă3,ÿ)ÿ                Ā3∗ =∑Ā3,ÿ∗ÿÿā/



{āÿ = (āă 2 āÿ) + (ÿ2,ă 2 ÿ2,ÿ) ă3,ÿÿÿ = ÿ3,ă 2 ÿ3,ÿ                                     Āā/
{āÿ = (āĀ 2āă) + (ÿ2,Ā 2ÿ2,ă) ă3,ÿÿÿ = ÿ3,Ā 2ÿ3,ă                                      Āā/

{ĂĀ�,ÿ = āÿ +ÿÿ ÿ2Ăā�,ÿ = āÿ 2 ÿÿ ÿ2

ÿ�,ÿ ÿ�,ÿÿ�ā,Ā�,ÿ′ ÿ�ā,ā�,ÿ′

ÿ�ā,Ā�,ÿÿ�ā,ā�,ÿ
{ 
 ÿ′�ā,Ā�,ÿ = āÿÿÿ + ÿ2 2 Ăāÿÿ     ÿ′�ā,ā�,ÿ = 2āÿÿÿ + ÿ2 + Ăāÿÿ              ÿ�,ÿ =

āÿ|ÿÿ| + ÿ2             ÿ�,ÿ = ÿ 2 ÿ�,ÿ
ÿ�ā,ÿ Āā/



Āā/āĀ�∗ āā�∗
ăāĂ
{āÿ,ÿ∗ = āĀ�,ÿ,ÿ∗ +āā�,ÿ,ÿ∗          Ā2,ÿ,ÿ∗ = Ā2,Ā�,ÿ,ÿ∗ +Ā2,ā�,ÿ,ÿ∗Ā3,ÿ,ÿ∗ = Ā3,Ā�,ÿ,ÿ∗ +Ā3,ā�,ÿ,ÿ∗

ĄāĂ
{āĀ,ÿ∗ = āĀ�,Ā,ÿ∗ +āā�,Ā,ÿ∗          Ā2,Ā,ÿ∗ = Ā2,Ā�,Ā,ÿ∗ +Ā2,ā�,Ā,ÿ∗Ā3,Ā,ÿ∗ = Ā3,Ā�,Ā,ÿ∗ +Ā3,ā�,Ā,ÿ∗

{ 
 āă,ÿ∗ = 2(āÿ,ÿ∗ +āĀ,ÿ∗ )          Ā2,ă,ÿ∗ = āă,ÿ∗  ă3,ÿ                   Ā3,ă,ÿ∗ = 2(Ā3,ÿ,ÿ∗ +Ā3,Ā,ÿ∗ )

ÿ2Ā



ÿ�ā,Ā�,ÿ′ ÿ�ā,ā�,ÿ′ ÿ�ā,Ā�,ÿ ÿ�ā,ā�,ÿ0 > ÿ�ā,ÿ > ÿÿ�,ÿ g ÿ�ā,Ā�,ÿ ÿ�,ÿ g ÿ�ā,ā�,ÿ ÿÿĂĀ�,ÿ > 0 ÿÿ g 0 Ăā�,ÿ >0 ÿÿ f 0
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=2ā �
þ ÿ �ā,ā�

,ÿ,ÿ
2

 ÿ ÿ 2
             

             
             

        }      ā ā�,ÿ
,ÿ∗
=ā Ā,ā�

,ÿ,ÿ∗
+ā �,ā�

,ÿ,ÿ∗
Ā 2,ā�,ÿ,ÿ∗

=ā ā�,ÿ
,ÿ∗  ă 3

,ÿ          
             

             
             

             
             

             
             

             
         

Ā 3,Ā,ā�
,ÿ,ÿ

∗
=2ā Ā

,ā�,ÿ,ÿ∗
(ÿ 22ÿ �ā

,ā�,ÿ,ÿ 2)
Ā 3,�,ā�

,ÿ,ÿ
∗

=2ā �
,ā�,ÿ,ÿ∗

(ÿ 22ÿ �ā
,ā�,ÿ,ÿ 3)     }     Ā

3,ā�,ÿ,
ÿ∗
=Ā 3,Ā

,ā�,ÿ,ÿ∗
+Ā 3,�,

ā�,ÿ,ÿ∗
             

    



ĄāĂ
–

{        ā Ā,Ā�
,Ā,ÿ∗

=2ā �
þ ÿ �ā,Ā�

,Ā,ÿ( ā ÿ
+ÿ ÿÿ 22ÿ �ā

,Ā�,Ā,ÿ
 ÿ ÿ)

ā �,Ā�,Ā,ÿ∗
=2ā �

þ ÿ �ā,Ā�
,Ā,ÿ

2
 ÿ ÿ 2
             

             
             

           }      ā Ā�,Ā
,ÿ∗
=ā Ā,Ā�

,Ā,ÿ∗
+ā �,Ā�

,Ā,ÿ∗
Ā 2,Ā�,Ā,ÿ∗

=ā Ā�,Ā
,ÿ∗  ă 3

,ÿ           
             

             
             

             
             

             
             

             
            

Ā 3,Ā,Ā�,
Ā,ÿ

∗
=ā Ā,Ā�

,Ā,ÿ∗
(ÿ 22ÿ �ā

,Ā�,Ā,ÿ 2)
Ā 3,�,Ā�,

Ā,ÿ
∗

=ā �,Ā�
,Ā,ÿ∗
(ÿ 22ÿ �ā

,Ā�,Ā,ÿ 3)     }     Ā
3,Ā�,Ā,

ÿ∗
=Ā 3,Ā

,Ā�,Ā,ÿ∗
+Ā 3,�,

Ā�,Ā,ÿ∗
             

            
ĄāĂ

–

{        ā Ā,Ā�
,Ā,ÿ∗

=2ā �
þ ÿ �ā,ā�

,Ā,ÿ( ā ÿ
2ÿ ÿÿ 2+ÿ �ā

,ā�,Ā,ÿ
 ÿ ÿ)

ā �,ā�,Ā,
ÿ

∗
=ā �þ

 ÿ �ā,ā�,
Ā,ÿ

2
 ÿ ÿ 2
             

             
             

               }      ā ā�,Ā
,ÿ∗
=ā Ā,ā�

,Ā,ÿ∗
+ā �,ā�

,Ā,ÿ∗
Ā 2,ā�,Ā,

ÿ
∗

=ā ā�,Ā
,ÿ∗
 ă 3,ÿ      

             
             

             
             

             
             

             
             

             
     

Ā 3,Ā,ā�
,Ā,ÿ

∗
=2ā Ā

,ā�,Ā,ÿ∗
(ÿ 22ÿ �ā

,ā�,Ā,ÿ 2)
Ā 3,�,ā�

,Ā,ÿ
∗

=2ā �
,ā�,Ā,ÿ∗

(ÿ 22ÿ �ā
,ā�,Ā,ÿ 3)     }     Ā

3,ā�,Ā
,ÿ∗
=Ā 3,Ā

,ā�,Ā,ÿ∗
+Ā 3,�,

ā�,Ā,ÿ∗
             

        



ÿ�ā,Ā�,ÿ′ ÿ�ā,ā�,ÿ′ 0 > ÿ�ā,ÿ > ÿÿ�,ÿ < ÿ�ā,Ā�,ÿ ÿ�,ÿ < ÿ�ā,ā�,ÿÿÿĂĀ�,ÿ > 0 ÿÿ g 0 Ăā�,ÿ > 0 ÿÿ f 0

ăāĂ –

{  
  āĀ�,ÿ,ÿ∗ = ÿ�,ÿ,ÿ  ā �þ2 (āÿ + ÿÿ ÿ2)Ā2,Ā�,ÿ,ÿ∗ = āĀ�,ÿ,ÿ∗  ă3,ÿ                       Ā3,Ā�,ÿ,ÿ∗ = āĀ�,ÿ,ÿ∗  (ÿ2 2 ÿ�,ÿ,ÿ3 )      

ăāĂ –

{  
  āā�,ÿ,ÿ∗ = ÿ�,ÿ,ÿ  ā �þ2 (āÿ 2ÿÿ ÿ2)Ā2,ā�,ÿ,ÿ∗ = āā�,ÿ,ÿ∗  ă3,ÿ                      Ā3,ā�,ÿ,ÿ∗ = 2āā�,ÿ,ÿ∗  (ÿ2 2 ÿ�,ÿ,ÿ3 )  

ĄāĂ –

{  
  āĀ�,Ā,ÿ∗ = 2ÿ�,Ā,ÿ  ā �þ2 (āÿ + ÿÿ ÿ2)Ā2,Ā�,Ā,ÿ∗ = āĀ�,Ā,ÿ∗  ă3,ÿ                         Ā3,Ā�,Ā,ÿ∗ = āĀ�,Ā,ÿ∗  (ÿ2 2 ÿ�,Ā,ÿ3 )         

ĄāĂ –

{  
  āā�,Ā,ÿ∗ = 2ÿ�,Ā,ÿ  ā �þ2 (āÿ 2ÿÿ ÿ2)Ā2,ā�,Ā,ÿ∗ = āā�,Ā,ÿ∗  ă3,ÿ                         Ā3,ā�,Ā,ÿ∗ = 2āā�,Ā,ÿ∗  (ÿ2 2 ÿ�,Ā,ÿ3 )     



ÿ�ā,Ā�,ÿ ÿ�ā,ā�,ÿ 0 > ÿ�ā,ÿ > ÿÿÿ ĂĀ�,ÿ g 0ÿÿ < 0 Ăā�,ÿ g 0 ÿÿ > 0



ăāĂ
–

{        ā Ā,Ā�
,ÿ,ÿ∗
=ā �þ

 ÿ �ā,Ā�,ÿ
,ÿ( ā ÿ+

ÿ ÿÿ 2)
ā �,Ā�,ÿ,ÿ∗

=2ā �
þ ÿ �ā,Ā�

,ÿ,ÿ
2

 ÿ ÿ 2
             

       }      ā Ā�,ÿ
,ÿ∗
=ā Ā,Ā�

,ÿ,ÿ∗
+ā �,Ā�

,ÿ,ÿ∗
        

Ā 2,Ā�,ÿ,ÿ∗
=ā Ā�,ÿ

,ÿ∗  ă 3
,ÿ          

             
             

             
             

             
             

             
   

Ā 3,Ā,Ā�,
ÿ,ÿ

∗
=ā Ā,Ā�

,ÿ,ÿ∗
(ÿ 22ÿ �ā

,Ā�,ÿ,ÿ 2)   
Ā 3,�,Ā�,

ÿ,ÿ
∗

=ā �,Ā�
,ÿ,ÿ∗
(ÿ 222ÿ

�ā,Ā�,
ÿ,ÿ 3)     }     Ā

3,Ā�,ÿ,ÿ∗
=Ā 3,Ā

,Ā�,ÿ,ÿ∗
+Ā 3,�,

Ā�,ÿ,ÿ∗
 

ăāĂ
–

{        ā Ā,Ā�
,ÿ,ÿ∗
=ā �þ

 ÿ �ā,ā�,
ÿ,ÿ( ā ÿ

2ÿ ÿÿ 2)
ā �,ā�,ÿ,ÿ∗

=ā �þ
 ÿ �ā,ā�,

ÿ,ÿ
2

 ÿ ÿ 2
             

           }      ā ā�,ÿ
,ÿ∗
=ā Ā,ā�

,ÿ,ÿ∗
+ā �,ā�

,ÿ,ÿ∗
            

Ā 2,ā�,ÿ,ÿ∗
=ā ā�,ÿ

,ÿ∗  ă 3
,ÿ          

             
             

             
             

             
             

             
       

Ā 3,Ā,ā�
,ÿ,ÿ

∗
=2ā Ā

,ā�,ÿ,ÿ∗
(ÿ 22ÿ �ā

,ā�,ÿ,ÿ 2)   
 

Ā 3,�,ā�
,ÿ,ÿ

∗
=2ā �

,ā�,ÿ,ÿ∗
(ÿ 222ÿ

�ā,ā�
,ÿ,ÿ 3)

     }     Ā
3,ā�,ÿ,

ÿ∗
=Ā 3,Ā

,ā�,ÿ,ÿ∗
+Ā 3,�,

ā�,ÿ,ÿ∗



ĄāĂ
–

{        ā Ā,Ā�
,Ā,ÿ∗

=2ā �
þ ÿ �ā,Ā�

,Ā,ÿ( ā ÿ
+ÿ ÿÿ 2)

ā �,Ā�,Ā,ÿ∗
=ā �þ

 ÿ �ā,Ā�,Ā
,ÿ

2
 ÿ ÿ 2
             

               }      ā Ā�,Ā
,ÿ∗
=ā Ā,Ā�

,Ā,ÿ∗
+ā �,Ā�

,Ā,ÿ∗
     

Ā 2,Ā�,Ā,ÿ∗
=ā Ā�,Ā

,ÿ∗  ă 3
,ÿ          

             
             

             
             

             
             

             
    

Ā 3,Ā,Ā�
,Ā,ÿ

∗
=ā Ā,Ā�

,Ā,ÿ∗
(ÿ 22ÿ �ā

,Ā�,Ā,ÿ 2)   
Ā 3,�,Ā�,

Ā,ÿ
∗

=ā �,Ā�
,Ā,ÿ∗
(ÿ 222ÿ �

ā,Ā�,Ā
,ÿ 3)
     }     Ā

3,Ā�,Ā,
ÿ∗
=Ā 3,Ā

,Ā�,Ā,ÿ∗
+Ā 3,�,

Ā�,Ā,ÿ∗
 

ĄāĂ
–

{        ā Ā,Ā�
,Ā,ÿ∗

=2ā �
þ ÿ �ā,ā�

,Ā,ÿ( ā ÿ
2ÿ ÿÿ 2)

ā �,ā�,Ā,
ÿ

∗
=2ā �

þ ÿ �ā,ā�
,Ā,ÿ

2
 ÿ ÿ 2
             

          }      ā ā�,Ā
,ÿ∗
=ā Ā,ā�

,Ā,ÿ∗
+ā �,ā�

,Ā,ÿ∗
         

Ā 2,ā�,Ā,
ÿ

∗
=ā ā�,Ā

,ÿ∗  ă 3
,ÿ          

             
             

             
             

             
             

             
         

Ā 3,Ā,ā�
,Ā,ÿ

∗
=2ā Ā

,ā�,Ā,ÿ∗
(ÿ 22ÿ �ā

,ā�,Ā,ÿ 2)  
  

Ā 3,�,ā�
,Ā,ÿ

∗
=2ā �

,ā�,Ā,ÿ∗
(ÿ 222ÿ

�ā,ā�
,Ā,ÿ 3)

     }     Ā
3,ā�,Ā

,ÿ∗
=Ā 3,Ā

,ā�,Ā,ÿ∗
+Ā 3,�,

ā�,Ā,ÿ∗



ÿ�ā,Ā�,ÿ ÿ�ā,ā�,ÿ 0 > ÿ�ā,ÿ > ÿÿÿ ĂĀ�,ÿ < 0ÿÿ < 0 Ăā�,ÿ < 0 ÿÿ > 0 ÿ�ā,Ā�,ÿ > ÿ�,ÿÿ�ā,ā�,ÿ > ÿ�,ÿ



ăāĂ
–

{    ā ā�,ÿ,
ÿ∗
=ā �þ

 ÿ ÿ 2( ÿ
�ā,ā�

,ÿ,ÿ2ÿ �
,ÿ,ÿ)2     

           
Ā 2,ā�,ÿ,ÿ∗

=ā ā�,ÿ
,ÿ∗  ă 3

,ÿ          
             

             
         

Ā 3,ā�,ÿ,ÿ∗
=2ā ā

�,ÿ,ÿ∗  (ÿ 22ÿ �,
ÿ,ÿ 322 3ÿ �ā,ā�

,ÿ,ÿ)
ĄāĂ

–

{    ā ā�,Ā
,ÿ∗
=2ā �

þ ÿ ÿ 2( ÿ
�ā,ā�

,Ā,ÿ2ÿ
�,Ā,ÿ)2   

     
Ā 2,ā�,Ā,

ÿ
∗

=ā ā�,Ā
,ÿ∗
 ă 3,ÿ     

             
             

           
Ā 3,ā�,Ā,

ÿ
∗

=ā ā�,Ā
,ÿ∗
 (ÿ 22ÿ �,

Ā,ÿ 322 3ÿ �ā,ā�
,Ā,ÿ)

ăāĂ
–

{    ā Ā�,ÿ,ÿ∗
=2ā �

þ ÿ ÿ 2( ÿ
�ā,Ā�,

ÿ,ÿ2ÿ �
,ÿ,ÿ)2     

   
Ā 2,Ā�,ÿ,ÿ∗

=ā Ā�,ÿ
,ÿ∗  ă 3

,ÿ          
             

             
     

Ā 3,Ā�,ÿ,ÿ∗
=ā Ā�,ÿ

,ÿ∗  (ÿ 22ÿ �,
ÿ,ÿ 322 3ÿ �ā,Ā�

,ÿ,ÿ)
ĄāĂ

–

{    ā Ā�,Ā,
ÿ∗
=ā �þ

 ÿ ÿ 2( ÿ
�ā,Ā�,

Ā,ÿ2ÿ �
,Ā,ÿ)2     

       
Ā 2,Ā�,Ā,ÿ∗

=ā Ā�,Ā
,ÿ∗  ă 3

,ÿ          
             

             
     

Ā 3,Ā�,Ā,
ÿ

∗
=ā Ā�,Ā

,ÿ∗  (ÿ 22ÿ �,
Ā,ÿ 322 3ÿ �ā,Ā�

,Ā,ÿ)



Āā/ ÿ�ā,ÿ = ÿ�,ÿ = ÿ

ăāĂ

{  
  āÿ,ÿ∗ = ā �þ ÿ āÿ          Ā2,ÿ,ÿ∗ = āÿ,ÿ∗  ă3,ÿ          Ā3,ÿ,ÿ∗ = (ā �þ ÿ312 )ÿÿ
ĄāĂ

{  
  āĀ,ÿ∗ = 2ā �þ ÿ āÿ           Ā2,Ā,ÿ∗ = āĀ,ÿ∗  ă3,ÿ              Ā3,Ā,ÿ∗ = 2(ā �þ ÿ312 )ÿÿ



Āā/ÿ�,ÿ < ÿ�ā,ÿ = ÿ

ăāĂ

{  
  āÿ,ÿ∗ = ā �þ8|ÿÿ| (2āÿ + ÿ|ÿÿ|)2                              Ā2,ÿ,ÿ∗ = āÿ,ÿ∗  ă3,ÿ                                                      Ā3,ÿ,ÿ∗ = 2ā �þ (āÿ 2 ÿ|ÿÿ|)(2āÿ + ÿ|ÿÿ|)224|ÿÿ|ÿÿĄāĂ

{  
  āÿ,ÿ∗ = 2 ā �þ8|ÿÿ| (2āÿ + ÿ|ÿÿ|)2                      Ā2,ÿ,ÿ∗ = āÿ,ÿ∗  ă3,ÿ                                                 Ā3,ÿ,ÿ∗ = ā �þ (āÿ 2 ÿ|ÿÿ|)(2āÿ + ÿ|ÿÿ|)224|ÿÿ|ÿÿ



�þ∗

�Ăÿ2Ā∗�ÿÿ2Ā = �Ăÿ∗�ÿÿ = �ĂĀ∗�ÿĀĂÿ2Ā∗ ÿÿ2Ā ÿ Ā ÿā/ Āā/



�þ∗ =

[                                �ā ÿ∗ �ā ÿ
00

0�ā
ÿ∗ �ÿ 2,ÿ
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00
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00
0�ā
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�ā Ā∗ �ā ă
�ā Ā∗ �ÿ 2,ă

�ā Ā∗ �ÿ 3,ă
00

00
0

0
00

00
0

0
0

0
0

00
00

0
0

00
00

0
0

0
0

0
00

00
0

0
00

00
0

0
0

0
0

00
00

0
0�

Ā 2,Ā∗ �ā Ā
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0�Ā
2,Ā∗ �ÿ 2,Ā

�Ā 2,Ā∗ �ÿ 3,Ā
�Ā 2,Ā∗ �ā ă

�Ā 2,Ā∗ �ÿ 2,ă
�Ā 2,Ā∗ �ÿ 3,ă

00
00

0
0�

Ā 3,Ā∗ �ā Ā
00

0�Ā
3,Ā∗ �ÿ 2,Ā

�Ā 3,Ā∗ �ÿ 3,Ā
�Ā 3,Ā∗ �ā ă

�Ā 3,Ā∗ �ÿ 2,ă
�Ā 3,Ā∗ �ÿ 3,ă

�ā ă∗ �ā ÿ
00

0�ā
ă∗ �ÿ 2,ÿ

�ā ă∗ �ÿ 3,ÿ
�ā ă∗ �ā Ā

00
0�ā

ă∗ �ÿ 2,Ā
�ā ă∗ �ÿ 3,Ā

�ā ă∗ �ā ă
�ā ă∗ �ÿ 2,ă

�ā ă∗ �ÿ 3,ă
�Ā 2,ă∗ �ā ÿ

00
0�Ā

2,ă∗ �ÿ 2,ÿ
�Ā 2,ă∗ �ÿ 3,ÿ

�Ā 2,ă∗ �ā Ā
00

0�Ā
2,ă∗ �ÿ 2,Ā

�Ā 2,ă∗ �ÿ 3,Ā
�Ā 2,ă∗ �ā ă

�Ā 2,ă∗ �ÿ 3,ÿ
�Ā 2,ă∗ �ÿ 3,ÿ

�Ā 3,ă∗ �ā ÿ
00

0�Ā
3,ă∗ �ÿ 2,ÿ

�Ā 3,ă∗ �ÿ 3,ÿ
�Ā 3,ă∗ �ā Ā

00
0�Ā

3,ă∗ �ÿ 2,Ā
�Ā 3,ă∗ �ÿ 3,Ā

�Ā 3,ă∗ �ā ă
�Ā 3,ă∗ �ÿ 3,ÿ

�Ā 3,ă∗ �ÿ 3,ÿ]                                



�þ∗Āā/
 ÿ�ā,Ā�,ÿ′ = ÿ�ā,Ā�,ÿ ÿ�ā,ā�,ÿ′ = ÿ�ā,ā�,ÿ
 ÿ�ā,Ā�,ÿ′ < ÿ�ā,Ā�,ÿ ÿ�ā,ā�,ÿ′ < ÿ�ā,ā�,ÿ

�āÿ2Ā∗�ÿ2,ÿ2Ā =∑�āÿ2Ā,ÿ∗�ÿ2,ÿ2Āÿ =∑(�āÿ2Ā,ÿ∗�āÿ2Ā  ă3,ÿ)ÿ�Ā3,ÿ2Ā∗�ÿ2,ÿ2Ā =∑�Ā3,ÿ2Ā,ÿ∗�ÿ2,ÿ2Āÿ =∑(�Ā3,ÿ2Ā,ÿ∗�āÿ2Ā  ă3,ÿ)ÿ

�Ā2,ÿ2Ā∗�āÿ2Ā = �āÿ2Ā∗�ÿ2,ÿ2Ā�Ā2,ÿ2Ā∗�ÿ2,ÿ2Ā =∑�Ā2,ÿ2Ā,ÿ∗�ÿ2,ÿ2Āÿ =∑(�āÿ2Ā,ÿ∗�ÿ2,ÿ2Ā  ă3,ÿ)ÿ�Ā2,ÿ2Ā∗�ÿ3,ÿ2Ā =∑�Ā2,ÿ2Ā,ÿ∗�ÿ3,ÿ2Āÿ =∑(�āÿ2Ā,ÿ∗�ÿ3,ÿ2Ā  ă3,ÿ)ÿ

�āÿ2Ā∗�āă = 2�āÿ2Ā∗�āÿ2Ā �āÿ2Ā∗�ÿ2,ă = 2 �āÿ2Ā∗�ÿ2,ÿ2Ā �āÿ2Ā∗�ÿ3,ă = 2 �āÿ2Ā∗�ÿ3,ÿ2Ā�Ā2,ÿ2Ā∗�āă = 2�Ā2,ÿ2Ā∗�āÿ2Ā �Ā2,ÿ2Ā∗�ÿ2,ă = 2�Ā2,ÿ2Ā∗�ÿ2,ÿ2Ā �Ā2,ÿ2Ā∗�ÿ3,ă = 2�Ā2,ÿ2Ā∗�ÿ3,ÿ2Ā



�Ā3,ÿ2Ā∗�āă = 2�Ā3,ÿ2Ā∗�āÿ2Ā �Ā3,ÿ2Ā∗�ÿ2,ă = 2�Ā3,ÿ2Ā∗�ÿ2,ÿ2Ā �Ā3,ÿ2Ā∗�ÿ3,ă = 2�Ā3,ÿ2Ā∗�ÿ3,ÿ2Ā
�āă∗�āÿ2Ā = 2�āÿ2Ā∗�āÿ2Ā �āă∗�āă = 2(�āÿ∗�āă + �āĀ∗�āă)�āă∗�ÿ2,ÿ2Ā = 2 �āÿ2Ā∗�ÿ2,ÿ2Ā �āă∗�ÿ2,ă = 2( �āÿ∗�ÿ2,ă + �āĀ∗�ÿ2,ă)�āă∗�ÿ3,ÿ2Ā = 2 �āÿ2Ā∗�ÿ3,ÿ2Ā �āă∗�ÿ3,ă = 2( �āÿ∗�ÿ3,ă + �āĀ∗�ÿ3,ă)
�Ā2,ă∗�āÿ2Ā = 2�Ā2,ÿ2Ā∗�āÿ2Ā �Ā2,ă∗�āă = 2(�Ā2,ÿ∗�āă + �Ā2,Ā∗�āă )�Ā2,ă∗�ÿ2,ÿ2Ā = 2�Ā2,ÿ2Ā∗�ÿ2,ÿ2Ā �Ā2,ă∗�ÿ2,ă = 2(�Ā2,ÿ∗�ÿ2,ă + �Ā2,Ā∗�ÿ2,ă)�Ā2,ă∗�ÿ3,ÿ2Ā = 2�Ā2,ÿ2Ā∗�ÿ3,ÿ2Ā �Ā2,ă∗�ÿ3,ă = 2(�Ā2,ÿ∗�ÿ3,ă + �Ā2,Ā∗�ÿ3,ă)
�Ā3,ă∗�āÿ2Ā = 2�Ā3,ÿ2Ā∗�āÿ2Ā �Ā3,ă∗�āă = 2(�Ā3,ÿ∗�āă + �Ā3,Ā∗�āă )�Ā3,ă∗�ÿ2,ÿ2Ā = 2�Ā3,ÿ2Ā∗�ÿ2,ÿ2Ā �Ā3,ă∗�ÿ2,ă = 2(�Ā3,ÿ∗�ÿ2,ă + �Ā3,Ā∗�ÿ2,ă)�Ā3,ă∗�ÿ3,ÿ2Ā = 2�Ā3,ÿ2Ā∗�ÿ3,ÿ2Ā �Ā3,ă∗�ÿ3,ă = 2(�Ā3,ÿ∗�ÿ3,ă + �Ā3,Ā∗�ÿ3,ă)



�ā Ā,Ā�,
ÿ2Ā∗ �ā ÿ2Ā

=∑�
ā Ā,Ā�,ÿ2

Ā,ÿ
∗ �ā ÿ2Ā

ÿ
=∑(

2ā �þ 
Ă ā ÿ ÿ)   

             
ÿ
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ÿ2Ā∗ �ā ÿ2Ā

=∑�
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Ā,ÿ
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ā �þ Ă ā ÿ ÿ)
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�ā �,ā�,
ÿ2Ā∗ �ā ÿ2Ā

=∑�
ā �,ā�,ÿ2

Ā,ÿ
∗ �ā ÿ2Ā

ÿ
=∑( 2

ā �þ ÿ �
ā,ā�,ÿ

2Ā,ÿ)
ÿ

     }              �ā ÿ2
Ā∗ �ā ÿ2Ā

�ā Ā,Ā�,
ÿ2Ā∗ �ÿ 3,ÿ2Ā

=∑�
ā Ā,Ā�,ÿ2

Ā,ÿ
∗ �ÿ 3,ÿ2Ā ÿ
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 ( ā ÿ2
Ă ā)

ÿ ÿ2
]

ÿ
             

             
      

�ā �,Ā�,
ÿ2Ā∗ �ÿ 3,ÿ2Ā

=∑�
ā �,Ā�,ÿ2

Ā,ÿ
∗ �ÿ 3,ÿ2Ā ÿ
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2Ā,ÿ ( ÿ
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2
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ÿ2Ā∗ �ÿ 3,ÿ2Ā
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ā Ā,ā�,ÿ2

Ā,ÿ
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,ÿ2Ā∗ �ÿ 3,ÿ2Ā

=∑�
Ā 3,ā�,ÿ2

Ā,ÿ
∗ �ÿ 3,ÿ2Ā

ÿ
=∑[

2ā �þ 
Ă ā2 3ÿ ÿ3(

3ā ÿ2
2Ă ā) ]

ÿ
     }        �Ā 3,

ÿ2Ā∗ �ÿ 3,ÿ2Ā



�ā Ā�,ÿ2
Ā∗ �ā ÿ2Ā
=∑�

ā Ā�,ÿ2Ā,
ÿ

∗ �ā ÿ2Ā ÿ
=∑[ 2

ā �þ ( ÿ
�ā,Ā�,

ÿ2Ā,ÿ
2ÿ �,ÿ2

Ā,ÿ)]
ÿ

�ā ā�,ÿ2
Ā∗ �ā ÿ2Ā
=∑�

ā ā�,ÿ2Ā
,ÿ

∗ �ā ÿ2Ā ÿ
=∑[ 2

ā �þ ( ÿ
�ā,ā�

,ÿ2Ā,ÿ
2ÿ �,ÿ2

Ā,ÿ)]
ÿ

     }        �ā ÿ2
Ā∗ �ā ÿ2Ā

�ā Ā�,ÿ2
Ā∗ �ÿ 3,ÿ2Ā
=∑�

ā Ā�,ÿ2Ā,
ÿ

∗ �ÿ 3,ÿ2Ā ÿ
=∑[

2ā �þ 2( ÿ �ā
,Ā�,ÿ2Ā

,ÿ2ÿ �
,ÿ2Ā,ÿ

)( ÿ �,ÿ2
Ā,ÿ2ÿ �

ā,Ā�,ÿ2
Ā,ÿ)]

ÿ
�ā ā�,ÿ2

Ā∗ �ÿ 3,ÿ2Ā
=∑�

ā ā�,ÿ2Ā
,ÿ

∗ �ÿ 3,ÿ2Ā ÿ
=∑[

ā �þ 2( ÿ �ā
,ā�,ÿ2

Ā,ÿ2ÿ �
,ÿ2Ā,ÿ

)( ÿ �,ÿ2Ā
,ÿ2ÿ �ā

,ā�,ÿ2
Ā,ÿ)]    

ÿ
     }        �ā ÿ2

Ā∗ �ÿ 3,ÿ2Ā
�Ā 3,ÿ2Ā∗ �ā ÿ2Ā

=�ā ÿ2
Ā∗ �ÿ 3,ÿ2Ā

�Ā 3,Ā�,
ÿ2Ā∗ �ÿ 3,ÿ2Ā

=∑�
Ā 3,Ā�,ÿ2

Ā,ÿ
∗ �ÿ 3,ÿ2Ā ÿ

             
             

             
             

             
             

             
             

             
             

           
             

   =∑
[ ā �þ (

ÿ �ā,Ā�,ÿ2
Ā,ÿ

2
ÿ 2
2ÿ �ā,Ā

�,ÿ2Ā,ÿ3 32
ÿ �ā,Ā�,ÿ2

Ā,ÿÿ2 4
2ÿ �,ÿ2

Ā,ÿ2
ÿ 2+

ÿ �,ÿ2Ā,ÿ 3+
ÿ �,ÿ2Ā,ÿ

ÿ2 4)]
ÿ

 
�Ā 3,ā�

,ÿ2Ā∗ �ÿ 3,ÿ2Ā
=∑�

Ā 3,ā�,ÿ2
Ā,ÿ

∗ �ÿ 3,ÿ2Ā
ÿ

             
             

             
             

             
             

             
             

             
             

          
             

    =∑
[ ā �þ (

ÿ �ā,ā�,ÿ
2Ā,ÿ

2
ÿ 2
2ÿ �ā,ā

�,ÿ2Ā,ÿ3 32
ÿ �ā,ā�,ÿ

2Ā,ÿÿ2 4
2ÿ �,ÿ2

Ā,ÿ2
ÿ 2+

ÿ �,ÿ2Ā,ÿ 3+
ÿ �,ÿ2Ā,ÿ

ÿ2 4)]
ÿ

     }              �Ā 3,
ÿ2Ā∗ �ÿ 3,ÿ2Ā



�ā ÿ2Ā∗ �ā ÿ2Ā=
∑�ā ÿ

2Ā,ÿ∗ �ā ÿ2Ā ÿ
=∑( 2

ā �þ ÿ)
ÿ

�ā ÿ2Ā∗ �ÿ 3,ÿ2Ā
=∑�

ā ÿ2Ā,ÿ∗ �ÿ 3,ÿ2Ā ÿ
=0

�Ā 3,ÿ2Ā∗ �ā ÿ2Ā
=�ā ÿ2

Ā∗ �ÿ 3,ÿ2Ā
�Ā 3,ÿ2Ā∗ �ÿ 3,ÿ2Ā

=∑�
Ā 3,ÿ2Ā,ÿ∗ �ÿ 3,ÿ2Ā ÿ

=∑(
2ā �þ 

ÿ3 12)
ÿ

�ā ÿ2Ā∗ �ā ÿ2Ā=
∑�ā ÿ

2Ā,ÿ∗ �ā ÿ2Ā ÿ
=∑[

2ā �þ 2| ÿ ÿ|(
2ā ÿ+

| ÿ ÿ| ÿ) ]
ÿ

�ā ÿ2Ā∗ �ÿ 3,ÿ2Ā
=∑�

ā ÿ2Ā,ÿ∗ �ÿ 3,ÿ2Ā ÿ
=∑[

ā �þ 8| ÿ ÿ| ÿ
ÿ( 4ā ÿ2

2ÿ ÿ2 ÿ2
) ]

ÿ
�Ā 3,ÿ2Ā∗ �ā ÿ2Ā

=�ā ÿ2
Ā∗ �ÿ 3,ÿ2Ā

�Ā 3,ÿ2Ā∗ �ÿ 3,ÿ2Ā
=∑�

Ā 3,ÿ2Ā,ÿ∗ �ÿ 3,ÿ2Ā ÿ
=∑[

2ā 
�þ 24| ÿ ÿ|
ÿ ÿ2( 8ā

ÿ3 +ÿ3 |
ÿ ÿ|3 ) ]

ÿ



þăĈā(Ă) = ÿĂ + þ∗(Ă) + þ∗∗(Ă)
ÿ Ă þăĈā(Ă)þ∗(Ă) þ∗∗(Ă)

þ∗∗(Ă) = {āÿ∗∗   0   0   0   Ā2,ÿ∗∗    Ā3,ÿ∗∗    āĀ∗∗   0   0   0   Ā2,Ā∗∗    Ā3,Ā∗∗    āă∗∗   Ā2,ă∗∗    Ā3,ă∗∗ }�
ă3,ÿĀā/

ā∗∗ =∑āÿ∗∗ÿ                Ā2∗∗ =∑Ā2,ÿ∗∗ÿ =∑(āÿ∗∗ ă3,ÿ)ÿ                Ā3∗∗ =∑Ā3,ÿ∗∗ÿ



ÿā/
{āÿ = (āă 2 āÿ) + (ÿ2,ă 2 ÿ2,ÿ) ă3,ÿÿÿ = ÿ3,ă 2 ÿ3,ÿ                                     Āā/
{āÿ = (āĀ 2āă) + (ÿ2,Ā 2ÿ2,ă) ă3,ÿÿÿ = ÿ3,Ā 2ÿ3,ă                                      Āā/

{ĂĀ�,ÿ = āÿ +ÿÿ ÿ2Ăā�,ÿ = āÿ 2 ÿÿ ÿ2
Ā2Ā Ă2 Ă

ĀĀ�,ÿ′ = ĂĀ�,ÿĂĆ                                          ĂĀ�,ÿ′ = (ĀĀ�,ÿ′ 2 1) ĂĆÿÿ  ÿ
Āā�,ÿ′ = Ăā�,ÿĂĆ                                          Ăā�,ÿ′ = 2(Āā�,ÿ′ 2 1) ĂĆÿÿ  ÿĂĆ = Ąþ ā⁄

ĂĀ�,ÿ Ăā�,ÿ



ÿ�,ÿ
ÿ�,ÿ = ÿ2 2 āÿ|ÿÿ| Āā/āĀ�∗∗ āā�∗∗

ăāĂ
{āÿ,ÿ∗∗ = āĀ�,ÿ,ÿ∗∗ +āā�,ÿ,ÿ∗∗          Ā2,ÿ,ÿ∗∗ = Ā2,Ā�,ÿ,ÿ∗∗ +Ā2,ā�,ÿ,ÿ∗∗Ā3,ÿ,ÿ∗∗ = Ā3,Ā�,ÿ,ÿ∗∗ +Ā3,ā�,ÿ,ÿ∗∗

ĄāĂ
{āĀ,ÿ∗∗ = āĀ�,Ā,ÿ∗∗ +āā�,Ā,ÿ∗∗          Ā2,Ā,ÿ∗∗ = Ā2,Ā�,Ā,ÿ∗ +Ā2,ā�,Ā,ÿ∗∗Ā3,Ā,ÿ∗∗ = Ā3,Ā�,Ā,ÿ∗∗ +Ā3,ā�,Ā,ÿ∗∗

{ 
 āă,ÿ∗∗ = 2(āÿ,ÿ∗∗ +āĀ,ÿ∗∗)          Ā2,ă,ÿ∗∗ = āă,ÿ∗∗  ă3,ÿ                   Ā3,ă,ÿ∗∗ = 2(Ā3,ÿ,ÿ∗∗ +Ā3,Ā,ÿ∗∗ )

ÿ2Ā



ĀĀ�,ÿ > 1ĂĀ�,ÿ < 0Āā�,ÿ > 1 Ăā�,ÿ < 0



ăāĂ
–

{    ā ā�,ÿ,
ÿ∗∗
=(Ā ā�

,ÿ,ÿ21 2Ā ā�,ÿ,ÿ
)  Ă ā�,ÿ,

ÿ ÿ ā �
þ Ă ā�,ÿ,ÿ

 
Ā 2,ā�,ÿ,ÿ∗∗

=ā ā�,ÿ
,ÿ∗∗  ă 3

,ÿ          
             

             
     

Ā 3,ā�,ÿ,ÿ∗∗
=2ā ā

�,ÿ,ÿ∗∗  ÿ 
(1 22Ă ā�

,ÿ,ÿ 3)     
            

ĄāĂ
–

{    ā ā�,Ā,
ÿ∗∗
=2(Ā

ā�,Ā,ÿ
21 2Ā ā�,Ā,ÿ

)  Ă ā�,Ā,
ÿ ÿ ā �

þ Ă ā�,Ā,ÿ
 

Ā 2,ā�,Ā,
ÿ

∗∗
=ā ā�,Ā

,ÿ∗∗
 ă 3,ÿ     

             
             

             
  

Ā 3,ā�,Ā,
ÿ

∗∗
=2ā ā

�,Ā,ÿ∗∗
 ÿ (1 22Ă ā�

,Ā,ÿ 3)     
             

   

ăāĂ
–

{    ā Ā�,ÿ,ÿ∗∗
=(Ā Ā�

,ÿ,ÿ21 2Ā Ā�,ÿ,ÿ
)  Ă Ā�,ÿ,ÿ

 ÿ ā �þ 
Ă Ā�,ÿ,ÿ 

Ā 2,Ā�,ÿ,ÿ∗∗
=ā Ā�,ÿ

,ÿ∗∗  ă 3
,ÿ          

             
             

    
Ā 3,Ā�,ÿ,ÿ∗∗

=ā Ā�,ÿ
,ÿ∗∗  ÿ 

(1 22Ă Ā�
,ÿ,ÿ 3)     

             
  

ĄāĂ
–

{    ā Ā�,Ā,ÿ∗∗
=2(Ā

Ā�,Ā,ÿ
21 2Ā Ā�,Ā,ÿ

)  Ă Ā�,Ā,
ÿ ÿ ā �

þ Ă Ā�,Ā,ÿ
 

Ā 2,Ā�,Ā,ÿ∗∗
=ā Ā�,Ā

,ÿ∗∗  ă 3
,ÿ          

             
             

         
Ā 3,Ā�,Ā,ÿ∗∗

=ā Ā�,Ā
,ÿ∗∗  ÿ 

(1 22Ă Ā�
,Ā,ÿ 3)     

             
      



ÿ�,ÿ + ÿĂĀ�,ÿ > ÿÿ�,ÿ + ÿĂā�,ÿ > ÿ
ÿ�,ÿ ĀĀ�,ÿ > 1ĂĀ�,ÿ < 0Āā�,ÿ > 1 Ăā�,ÿ < 0



ăāĂ
–

{    ā ā�,ÿ,
ÿ∗∗
=(Ā ā�

,ÿ,ÿ21 2Ā ā�,ÿ,ÿ
)  ÿ �,ÿ 

ā �þ Ă ā
�,ÿ,ÿ 

Ā 2,ā�,ÿ,ÿ∗∗
=ā ā�,ÿ

,ÿ∗∗  ă 3
,ÿ          

             
           

Ā 3,ā�,ÿ,ÿ∗∗
=2ā ā

�,ÿ,ÿ∗∗  (ÿ 22ÿ �,
ÿ 3)       

          
ĄāĂ

–

{    ā ā�,Ā,
ÿ∗∗
=2(Ā

ā�,Ā,ÿ
21 2Ā ā�,Ā,ÿ

)  ÿ �,ÿ 
ā �þ Ă ā

�,Ā,ÿ 
Ā 2,ā�,Ā,

ÿ
∗∗

=ā ā�,Ā
,ÿ∗∗
 ă 3,ÿ     

             
             

       
Ā 3,ā�,Ā,

ÿ
∗∗

=2ā ā
�,Ā,ÿ∗∗

 (ÿ 22ÿ �,
ÿ 3)       

             
 

ăāĂ
–

{    ā Ā�,ÿ,ÿ∗∗
=(Ā Ā�

,ÿ,ÿ21 2Ā Ā�,ÿ,ÿ
)  ÿ �,ÿ 

ā �þ Ă Ā
�,ÿ,ÿ 

Ā 2,Ā�,ÿ,ÿ∗∗
=ā Ā�,ÿ

,ÿ∗∗  ă 3
,ÿ          

             
          

Ā 3,Ā�,ÿ,ÿ∗∗
=ā Ā�,ÿ

,ÿ∗∗  (ÿ 22ÿ �,
ÿ 3)       

             
ĄāĂ

–

{    ā Ā�,Ā,
ÿ∗∗
=2(Ā

Ā�,Ā,ÿ
21 2Ā Ā�,Ā,ÿ

)  ÿ �,ÿ 
ā �þ Ă Ā

�,Ā,ÿ 
Ā 2,Ā�,Ā,ÿ∗∗

=ā Ā�,Ā
,ÿ∗∗  ă 3

,ÿ          
             

             
  

Ā 3,Ā�,Ā,ÿ∗∗
=ā Ā�,Ā

,ÿ∗∗  (ÿ 22ÿ �,
ÿ 3)       

             
    



Āā/ ÿ�,ÿ = ÿ

ăāĂ

{  
  āÿ,ÿ∗ = ā �þ ÿ āÿ          Ā2,ÿ,ÿ∗ = āÿ,ÿ∗  ă3,ÿ          Ā3,ÿ,ÿ∗ = (ā �þ ÿ312 )ÿÿ
ĄāĂ

{  
  āĀ,ÿ∗ = 2ā �þ ÿ āÿ           Ā2,Ā,ÿ∗ = āĀ,ÿ∗  ă3,ÿ              Ā3,Ā,ÿ∗ = 2(ā �þ ÿ312 )ÿÿ



Āā/ ÿ�,ÿ < ÿ

ăāĂ

{  
  āÿ,ÿ∗ = 2 ā �þ8|ÿÿ| (2āÿ 2 ÿ|ÿÿ|)2                       Ā2,ÿ,ÿ∗ = āÿ,ÿ∗  ă3,ÿ                                                  Ā3,ÿ,ÿ∗ = ā �þ (āÿ + ÿ|ÿÿ|)(2āÿ 2 ÿ|ÿÿ|)224|ÿÿ|ÿÿĄāĂ

{  
  āÿ,ÿ∗ = ā �þ8|ÿÿ| (2āÿ 2 ÿ|ÿÿ|)2                              Ā2,ÿ,ÿ∗ = āÿ,ÿ∗  ă3,ÿ                                                     Ā3,ÿ,ÿ∗ = 2ā �þ (āÿ + ÿ|ÿÿ|)(2āÿ 2 ÿ|ÿÿ|)224|ÿÿ|ÿÿ



�þ∗∗

�Ăÿ2Ā∗∗�ÿÿ2Ā = �Ăÿ∗∗�ÿÿ = �ĂĀ∗∗�ÿĀĂÿ2Ā∗∗ ÿÿ2Ā ÿ Ā ÿā/ Āā/



�þ∗∗ =

[                                �ā ÿ∗∗ �ā ÿ
00

0�ā
ÿ∗∗ �ÿ 2,ÿ

�ā ÿ∗∗ �ÿ 3,ÿ
00

00
0

0�
ā ÿ∗∗ �ā ă

�ā ÿ∗∗ �ÿ 2,ă
�ā ÿ∗∗ �ÿ 3,ă

00
00

0
0

00
00

0
0

0
0

0
00

00
0

0
00

00
0

0
0

0
0

00
00

0
0

00
00

0
0

0
0

0
�Ā 2,ÿ∗∗ �ā ÿ

00
0�Ā

2,ÿ∗∗ �ÿ 2,ÿ
�Ā 2,ÿ∗∗ �ÿ 3,ÿ

00
00

0
0�

Ā 2,ÿ∗∗ �ā ă
�Ā 2,ÿ∗∗ �ÿ 2,ă

�Ā 2,ÿ∗∗ �ÿ 3,ă
�Ā 3,ÿ∗∗ �ā ÿ

00
0�Ā

3,ÿ∗∗ �ÿ 2,ÿ
�Ā 3,ÿ∗∗ �ÿ 3,ÿ

00
00

0
0�

Ā 3,ÿ∗∗ �ā ă
�Ā 3,ÿ∗∗ �ÿ 2,ă

�Ā 3,ÿ∗∗ �ÿ 3,ă
00

00
0

0�
ā Ā∗∗ �ā Ā

00
0�ā

Ā∗∗ �ÿ 2,Ā
�ā Ā∗∗ �ÿ 3,Ā

�ā Ā∗∗ �ā ă
�ā Ā∗∗ �ÿ 2,ă

�ā Ā∗∗ �ÿ 3,ă
00

00
0

0
00

00
0

0
0

0
0

00
00

0
0

00
00

0
0

0
0

0
00

00
0

0
00

00
0

0
0

0
0

00
00

0
0�

Ā 2,Ā∗∗ �ā Ā
00

0�Ā
2,Ā∗∗ �ÿ 2,Ā

�Ā 2,Ā∗∗ �ÿ 3,Ā
�Ā 2,Ā∗∗ �ā ă

�Ā 2,Ā∗∗ �ÿ 2,ă
�Ā 2,Ā∗∗ �ÿ 3,ă

00
00

0
0�

Ā 3,Ā∗∗ �ā Ā
00

0�Ā
3,Ā∗∗ �ÿ 2,Ā

�Ā 3,Ā∗∗ �ÿ 3,Ā
�Ā 3,Ā∗∗ �ā ă

�Ā 3,Ā∗∗ �ÿ 2,ă
�Ā 3,Ā∗∗ �ÿ 3,ă

�ā ă∗∗ �ā ÿ
00

0�ā
ă∗∗ �ÿ 2,ÿ

�ā ă∗∗ �ÿ 3,ÿ
�ā ă∗∗ �ā Ā

00
0�ā

ă∗∗ �ÿ 2,Ā
�ā ă∗∗ �ÿ 3,Ā

�ā ă∗∗ �ā ă
�ā ă∗∗ �ÿ 2,ă

�ā ă∗∗ �ÿ 3,ă
�Ā 2,ă∗∗ �ā ÿ

00
0�Ā

2,ă∗∗ �ÿ 2,ÿ
�Ā 2,ă∗∗ �ÿ 3,ÿ

�Ā 2,ă∗∗ �ā Ā
00

0�Ā
2,ă∗∗ �ÿ 2,Ā

�Ā 2,ă∗∗ �ÿ 3,Ā
�Ā 2,ă∗∗ �ā ă

�Ā 2,ă∗∗ �ÿ 3,ÿ
�Ā 2,ă∗∗ �ÿ 3,ÿ

�Ā 3,ă∗∗ �ā ÿ
00

0�Ā
3,ă∗∗ �ÿ 2,ÿ

�Ā 3,ă∗∗ �ÿ 3,ÿ
�Ā 3,ă∗∗ �ā Ā

00
0�Ā

3,ă∗∗ �ÿ 2,Ā
�Ā 3,ă∗∗ �ÿ 3,Ā

�Ā 3,ă∗∗ �ā ă
�Ā 3,ă∗∗ �ÿ 3,ÿ

�Ā 3,ă∗∗ �ÿ 3,ÿ]                                



�þ∗∗ Āā/
 Āā/ ĂĀ�,ÿ + Ăā�,ÿ < 1

 ĀĀ�,ÿ′ = ĀĀ�,ÿ ĂĀ�,ÿ′ = ĂĀ�,ÿ Āā�,ÿ′ = Āā�,ÿ Ăā�,ÿ′ = Ăā�,ÿ
 ĀĀ�,ÿ′ = ĀĀ�,ÿ ĂĀ�,ÿ′ < ĂĀ�,ÿ Āā�,ÿ′ = Āā�,ÿĂā�,ÿ′ < Ăā�,ÿ
 ĀĀ�,ÿ′ < ĀĀ�,ÿ ĂĀ�,ÿ′ = ĂĀ�,ÿ Āā�,ÿ′ < Āā�,ÿĂā�,ÿ′ = Ăā�,ÿ
 ĀĀ�,ÿ′ < ĀĀ�,ÿ ĂĀ�,ÿ′ < ĂĀ�,ÿ Āā�,ÿ′ < Āā�,ÿ Ăā�,ÿ′ < Ăā�,ÿ

 Āā/ ĂĀ�,ÿ + Ăā�,ÿ = 1
 ĀĀ�,ÿ′ = ĀĀ�,ÿ Āā�,ÿ′ = Āā�,ÿ
 ĀĀ�,ÿ′ < ĀĀ�,ÿ Āā�,ÿ′ < Āā�,ÿ

�āÿ2Ā∗∗�ÿ2,ÿ2Ā =∑�āÿ2Ā,ÿ∗∗�ÿ2,ÿ2Āÿ =∑(�āÿ2Ā,ÿ∗∗�āÿ2Ā  ă3,ÿ)ÿ�Ā3,ÿ2Ā∗∗�ÿ2,ÿ2Ā =∑�Ā3,ÿ2Ā,ÿ∗∗�ÿ2,ÿ2Āÿ =∑(�Ā3,ÿ2Ā,ÿ∗∗�āÿ2Ā  ă3,ÿ)ÿ

�Ā2,ÿ2Ā∗∗�āÿ2Ā = �āÿ2Ā∗∗�ÿ2,ÿ2Ā



�Ā2,ÿ2Ā∗∗�ÿ2,ÿ2Ā =∑�Ā2,ÿ2Ā,ÿ∗∗�ÿ2,ÿ2Āÿ =∑(�āÿ2Ā,ÿ∗∗�ÿ2,ÿ2Ā  ă3,ÿ)ÿ�Ā2,ÿ2Ā∗∗�ÿ3,ÿ2Ā =∑�Ā2,ÿ2Ā,ÿ∗∗�ÿ3,ÿ2Āÿ =∑(�āÿ2Ā,ÿ∗∗�ÿ3,ÿ2Ā  ă3,ÿ)ÿ

�āÿ2Ā∗∗�āă = 2�āÿ2Ā∗∗�āÿ2Ā �āÿ2Ā∗∗�ÿ2,ă = 2 �āÿ2Ā∗∗�ÿ2,ÿ2Ā �āÿ2Ā∗∗�ÿ3,ă = 2 �āÿ2Ā∗∗�ÿ3,ÿ2Ā�Ā2,ÿ2Ā∗∗�āă = 2�Ā2,ÿ2Ā∗∗�āÿ2Ā �Ā2,ÿ2Ā∗∗�ÿ2,ă = 2�Ā2,ÿ2Ā∗∗�ÿ2,ÿ2Ā �Ā2,ÿ2Ā∗∗�ÿ3,ă = 2�Ā2,ÿ2Ā∗∗�ÿ3,ÿ2Ā�Ā3,ÿ2Ā∗∗�āă = 2�Ā3,ÿ2Ā∗∗�āÿ2Ā �Ā3,ÿ2Ā∗∗�ÿ2,ă = 2�Ā3,ÿ2Ā∗∗�ÿ2,ÿ2Ā �Ā3,ÿ2Ā∗∗�ÿ3,ă = 2�Ā3,ÿ2Ā∗∗�ÿ3,ÿ2Ā
�āă∗∗�āÿ2Ā = 2�āÿ2Ā∗∗�āÿ2Ā �āă∗∗�āă = 2(�āÿ∗∗�āă + �āĀ∗∗�āă )�āă∗∗�ÿ2,ÿ2Ā = 2 �āÿ2Ā∗∗�ÿ2,ÿ2Ā �āă∗∗�ÿ2,ă = 2(�āÿ∗∗�ÿ2,ă + �āĀ∗∗�ÿ2,ă)�āă∗∗�ÿ3,ÿ2Ā = 2 �āÿ2Ā∗∗�ÿ3,ÿ2Ā �āă∗∗�ÿ3,ă = 2(�āÿ∗∗�ÿ3,ă + �āĀ∗∗�ÿ3,ă)
�Ā2,ă∗∗�āÿ2Ā = 2�Ā2,ÿ2Ā∗∗�āÿ2Ā �Ā2,ă∗∗�āă = 2(�Ā2,ÿ∗∗�āă + �Ā2,Ā∗∗�āă )�Ā2,ă∗∗�ÿ2,ÿ2Ā = 2�Ā2,ÿ2Ā∗∗�ÿ2,ÿ2Ā �Ā2,ă∗∗�ÿ2,ă = 2(�Ā2,ÿ∗∗�ÿ2,ă + �Ā2,Ā∗∗�ÿ2,ă)�Ā2,ă∗∗�ÿ3,ÿ2Ā = 2�Ā2,ÿ2Ā∗∗�ÿ3,ÿ2Ā �Ā2,ă∗∗�ÿ3,ă = 2(�Ā2,ÿ∗∗�ÿ3,ă + �Ā2,Ā∗∗�ÿ3,ă)
�Ā3,ă∗∗�āÿ2Ā = 2�Ā3,ÿ2Ā∗∗�āÿ2Ā �Ā3,ă∗∗�āă = 2(�Ā3,ÿ∗∗�āă + �Ā3,Ā∗∗�āă )



�Ā3,ă∗∗�ÿ2,ÿ2Ā = 2�Ā3,ÿ2Ā∗∗�ÿ2,ÿ2Ā �Ā3,ă∗∗�ÿ2,ă = 2(�Ā3,ÿ∗∗�ÿ2,ă + �Ā3,Ā∗∗�ÿ2,ă)�Ā3,ă∗∗�ÿ3,ÿ2Ā = 2�Ā3,ÿ2Ā∗∗�ÿ3,ÿ2Ā �Ā3,ă∗∗�ÿ3,ă = 2(�Ā3,ÿ∗∗�ÿ3,ă + �Ā3,Ā∗∗�ÿ3,ă)



�ā Ā�,ÿ2
Ā∗∗ �ā ÿ2Ā
=∑�

ā Ā�,ÿ2Ā,
ÿ

∗∗ �ā ÿ2Ā ÿ
=∑[

2ā �þ ÿ ÿ( ā
ÿ+ÿ ÿ

ÿ 22Ă Ć
)]      

ÿ
�ā ā�,ÿ2

Ā∗∗ �ā ÿ2Ā
=∑�

ā ā�,ÿ2Ā
,ÿ

∗∗ �ā ÿ2Ā ÿ
=∑[

ā �þ ÿ ÿ( ā ÿ
2ÿ ÿÿ 22Ă Ć

)]
ÿ

        }        �ā ÿ2
Ā∗∗ �ā ÿ2Ā

�ā Ā�,ÿ2
Ā∗∗ �ÿ 3,ÿ2Ā
=∑�

ā Ā�,ÿ2Ā,
ÿ

∗∗ �ÿ 3,ÿ2Ā ÿ
=∑[

2ā �þ 2ÿ ÿ2( ÿ
ÿ2ÿ2 42Ă Ć2

+2Ă Ćā
ÿ2ā ÿ2

)]      
ÿ

�ā ā�,ÿ2
Ā∗∗ �ÿ 3,ÿ2Ā
=∑�

ā ā�,ÿ2Ā
,ÿ

∗∗ �ÿ 3,ÿ2Ā ÿ
=∑[

ā �þ 2ÿ ÿ2( ÿ
ÿ2ÿ2 42Ă Ć2

+2Ă Ćā
ÿ2ā ÿ2

)]
ÿ

        }        �ā ÿ2
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