
Felippa’s Gauss Integration Rules for 

Triangles

Triangle Gauss Quadrature Module

(Felippa: IFEM, Chapter 24 Page 24-7)

Note: we return the weight divided by 2 here whereas Felippa defines J =
1

2
det(J) (see, e.g., text just 

a�er Equation 24.32)

In[1]:= TrigGaussRuleInfo[{rule_, numer_}, point_] :=

Module[{zeta, p = rule, i = point, g1, g2, info = {{Null, Null, Null}, 0}},

If[p ⩵ 1, info = {{1 / 3, 1 / 3, 1 / 3}, 1}];

If[p ⩵ 3, info = {{1, 1, 1} / 6, 1 / 3}; info〚1, i〛 = 2 / 3];

If[p ⩵ -3, info = {{1, 1, 1} / 2, 1 / 3}; info〚1, i〛 = 0];

If[p ⩵ 6, g1 = (8 - Sqrt[10] + Sqrt[38 - 44 * Sqrt[2 / 5]]) / 18;

g2 = (8 - Sqrt[10] - Sqrt[38 - 44 * Sqrt[2 / 5]]) / 18;

If[i < 4, info = {{g1, g1, g1}, (620 + Sqrt[213125 - 53320 * Sqrt[10]]) / 3720};

info〚1, i〛 = 1 - 2 * g1];

If[i > 3, info = {{g2, g2, g2}, (620 - Sqrt[213125 - 53320 * Sqrt[10]]) / 3720};

info〚1, i - 3〛 = 1 - 2 * g2]];

If[p ⩵ 7, g1 = (6 - Sqrt[15]) / 21; g2 = (6 + Sqrt[15]) / 21;

If[i < 4, info = {{g1, g1, g1}, (155 - Sqrt[15]) / 1200};

info〚1, i〛 = 1 - 2 * g1];

If[i > 3 && i < 7, info = {{g2, g2, g2}, (155 + Sqrt[15]) / 1200};

info〚1, i - 3〛 = 1 - 2 * g2];

If[i ⩵ 7, info = {{1 / 3, 1 / 3, 1 / 3}, 9 / 40}]];

info〚2〛 = info〚2〛 / 2;

(* we include the division by 2 directly here *)

If[numer, Return[N[info, 20]], Return[Simplify[info]]];];



Results

In[2]:= ToRSTW[info_] := Module[

{transformMat, sumAndRst, zetas, sum, r, s, w},

{zetas, w} = info;

transformMat = { (* See Felippa's Equation 15.9 *)

{1, 1, 1},

{0, 1, 0}, (* x1=0, x2=1, x3=0 *)

{0, 0, 1}}; (* y1=0, y2=0, y3=1 *)

sumAndRst = transformMat.zetas;

{sum, r, s} = sumAndRst;

Return[{r, s, 0, w}];];

Rule 1

In[3]:= Table[ToRSTW[TrigGaussRuleInfo[{1, False}, i]], {i, 1}]
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Rule 3

In[4]:= Table[ToRSTW[TrigGaussRuleInfo[{3, False}, i]], {i, 3}]
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Rule -3

In[5]:= Table[ToRSTW[TrigGaussRuleInfo[{-3, False}, i]], {i, 3}]
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Rule 6

In[6]:= Table[ToRSTW[TrigGaussRuleInfo[{6, True}, i]], {i, 6}]

Out[6]= {{0.44594849091596488632, 0.44594849091596488632, 0, 0.11169079483900573285},

{0.10810301816807022736, 0.44594849091596488632, 0, 0.11169079483900573285},

{0.44594849091596488632, 0.10810301816807022736, 0, 0.11169079483900573285},

{0.091576213509770743460, 0.091576213509770743460, 0, 0.054975871827660933819},

{0.81684757298045851308, 0.091576213509770743460, 0, 0.054975871827660933819},

{0.091576213509770743460, 0.81684757298045851308, 0, 0.054975871827660933819}}
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Rule 7

In[7]:= Table[ToRSTW[TrigGaussRuleInfo[{7, True}, i]], {i, 7}]

Out[7]= {{0.10128650732345633880, 0.10128650732345633880, 0, 0.062969590272413576298},

{0.79742698535308732240, 0.10128650732345633880, 0, 0.062969590272413576298},

{0.10128650732345633880, 0.79742698535308732240, 0, 0.062969590272413576298},

{0.47014206410511508977, 0.47014206410511508977, 0, 0.066197076394253090369},

{0.059715871789769820459, 0.47014206410511508977, 0, 0.066197076394253090369},

{0.47014206410511508977, 0.059715871789769820459, 0, 0.066197076394253090369},

{0.33333333333333333333, 0.33333333333333333333, 0, 0.11250000000000000000}}
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