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SUPPLEMENTARY MATERIAL 1

Extension of Dasgupta’s Technique for Higher Degree

Approximation

P. L. Powar', Rishabh Tiwari', Vishnu Narayan Mishra*>

Mathematica program for degree two approximation
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n=>5;

(* Nodal points =)

xy = {{o, 1, 7/5, 3/5, o}, {0, o, 3/5, 7/5, 1}}

uv = {{1/2, 12/10, 1, 3/10, 0}, {0, 3/10, 1, 12/10, 1/2}}

node = Transpose[xy]

(*Intermediate nodesx)

nod = Transpose[uv]

(xLinear formsx)

Intercept[{x1_,y1_},{x2_,y2_}1 := {y2-y1, x1-x2, -x1xy2 + ylxx2}

nodesToIntercepts[p_?MatrixQ] := Thread[Intercept[p,RotateRight[p]]]

nodesToLines[p_, {x_,y_}] := -Dot[nodesToInterceptsipl, {x,y,1}]

1st = nodesTolLines[nod, {x, v}I;

1s = nodesToLines[node, {x, v}I;

(* Formation of Degree two wedge functions x)

k = {k1, k2, k3, k&, k5, k6, k7, k8, k9, ki10};

For[i = 1, 1 < 6, i++, m = Mod[i+2, 5];

Iffm == 0, num[i] = k[[i]l*ls[[i+2]]1*1s[[1]11*1s[[2]]*1st[[i]],
If[Mod[m + 2, 5] == 0,

num[i] = k[[i1]*ls[[m]]*1s[[m+1]]1*1s[[5]1]*1st[[i]],

num[i] = k[[i1]*ls[[m]]1*ls[[m+1]]1*1s[[Mod[m+2, 5]11]*lst[[i]]
1
]

1;

For[j =

num[j]

1

deno = Sum[num[i], {i, 10}]

L = Coefficient[deno, x, 4], Coefficient[deno, x"3xy, 1],
Coefficient[deno, x"2xy"2, 1], Coefficient[deno, x*xy"2, 1],
Coefficient[deno, x"2xy, 1], Coefficient[deno, y"3, 1],
Coefficient[deno, xy”"3, 1], Coefficient[deno, y"4, 1],
Coefficient[deno, x"3, 11};

ki :=1

Table[L[[i]] == 0, {i, 9}1;

Solve[%, {k2, k3, k&, k5, k6, k7, k8, k9, k10}]

For[i = 1, i < 11, i++,

(Subscript[N, i172)[{x, y}] = Thread[Expand[num[i]]/deno] /. %]

(* Unknown Function f, to be approximated x)

ClearAll[f, x, vy, i, jl;

fl{x_, y_}1 = Sin[x*y]

(*x Coefficients =*)

For[i = 1, 1 < 11, i++,

6, J <11, J++,
= (k[[311*num[3-51%1s[[3-511)/(k[[j-511*1st[[j-511);
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2 Dasgupta’s Technique

43 If[i < 6, al[i] = flnode[[i]]],

44  If[Mod[i,5] == 0, a[i] = flnod[[5]11]1, ali]l = flnod[[Mod[i,5]1]11]1]
45 ]

16 ]

47 ClearAll[A1];

48 (* Approximation =)

49 A1 = Thread[Apart[Sum[a[i]*(Subscript[N,i]"2)[{x,y}], {i,1,10}]1]1]
50 (% Plot *)

51 Plot3D[A1, {x, y} e Polygon[nodell]

52 g[{x_, y_}] = Simplify[Abs[A1 - f[{x, y}]1]]

53 NIntegrate[g[{x, v}, {x, y} € Polygon[node]]

54 Plot3D[g[{x, y}I1, {x, y} € Polygon[nodel],

55 ColorFunction — Function[{x, vy, z}, Hue[z]]]
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