
Finite Volume Method (FVM)

 

ü Notes

� := a + b ξ + c η + d ξ η + e ξ2 + f η2 + g ξ2 η + h ξ η2 + i ξ2 η2;

x := x1 + Hx2 − x1L ξ + Hx3 − x1L η; y := y1 + Hy2 − y1L ξ + Hy3 − y1L η; J =
i
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Clear@�D; �@ξ_, η_D := a + b ξ + c η + d ξ η + e ξ2 + f η2 + g ξ2 η + h ξ η2 + i ξ2 η2;

dNdx@ξ_, η_D :=

H−y1 + y3L Hb + η Hd + h ηL + 2 He + η Hg + i ηLL ξL + Hx1 − x3L Hc + 2 f η + ξ Hd + g ξ + 2 η Hh + i ξLLL
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x3 Hy1 − y2L + x1 Hy2 − y3L + x2 H−y1 + y3L
;

dNdy@ξ_, η_D :=

Hy1 − y2L Hb + η Hd + h ηL + 2 He + η Hg + i ηLL ξL + H−x1 + x2L Hc + 2 f η + ξ Hd + g ξ + 2 η Hh + i ξLLL
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x3 Hy1 − y2L + x1 Hy2 − y3L + x2 H−y1 + y3L
;

Solve@8�@0, 0D 	 q1, dNdx@0, 0D 	 q4, dNdy@0, 0D 	 q7, �@1, 0D 	 q2, dNdx@1, 0D 	 q5,

dNdy@1, 0D 	 q8, �@0, 1D 	 q3, dNdx@0, 1D 	 q6, dNdy@0, 1D 	 q9<, 8a, b, c, d, e, f, g, h, i<D

8<

N = a + b ξ + c η + d ξ η + e ξ2 + f η2 + g ξ2 η + h ξ η2 + i ξ2 η2

a = q1
b = H−x1 + x2L q4 + H−x1 + x3L q7
c = H−y1 + y2L q4 + H−y1 + y3L q7
d = d

e = −q1 + q2 + Hx1 − x2L q4 + Hx1 − x3L q7
f = −q1 + q3 + Hy1 − y2L q4 + Hy1 − y3L q7

g = −d +
1

������������������
x1 − x3

H−2 Hy1 − y3L q1 + 2 Hy1 − y3L q2 − Hx2 y1 + x3 y1 − x3 y2 − x2 y3 + x1 H−2 y1 + y2 + y3LL q4 +
Hx3 y1 + x1 y2 − x3 y2 − x1 y3 + x2 H−y1 + y3LL q5L + 2 Hy1 − y3L q7

h = −d +
1

������������������
y1 − y3

H−2 Hx1 − x3L q1 + 2 Hx1 − x3L q3 −

Hx2 y1 + x3 y1 − x3 y2 − x2 y3 + x1 H−2 y1 + y2 + y3LL q4 +
H−x3 y1 − x1 y2 + x3 y2 + x2 Hy1 − y3L + x1 y3L q6L + 2 Hx1 − x3L q7

i =

i
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shape functions : N1 = ζ3 = 1 − ξ − η, N2 = ζ1 = ξ, N3 = ζ2 = η
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u := a ζ1 + b ζ2 + c ζ3 + d ζ1 ζ2 + e ζ2 ζ3 + f ζ3 ζ1 +

g Hζ12 ζ2 + ζ1 ζ2 ζ3 H3 H1 − µ3L ζ1 − H1 + 3 µ3L ζ2 + H1 + 3 µ3L ζ3Lê2L +

h Hζ22 ζ3 + ζ1 ζ2 ζ3 H3 H1 − µ1L ζ2 − H1 + 3 µ1L ζ3 + H1 + 3 µ1L ζ1Lê2L +

i Hζ33 ζ1 + ζ1 ζ2 ζ3 H3 H1 − µ2L ζ3 − H1 + 3 µ2L ζ1 + H1 + 3 µ2L ζ2Lê2L;

µ1 = H�k2 − �j2L ê �i2
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