












k = 1.0 # Heat conduction

eq = 1.0 # Heat supply 
ep = [k]

D = np.eye(2)

# Assemble system of equations using the Calfem function flw2te
ndofs = np.max(np.max(Edof[:,1:]))

nel = Edof.shape[0]

K = np.zeros((ndofs, ndofs))
f = np.zeros((ndofs, 1))

for el in range(nel):

Ke, fe = cfc.flw2te(Ex[el, :], Ey[el, :], ep, D, eq)
cfc.assem(Edof[el, 1:], K, Ke, f, fe)

# boundary conditions

bc_dofs = np.hstack([right_dofs, top_dofs])[0]
bc_vals = np.zeros_like(bc_dofs)

# solve sys of eqns
a, r = cfc.solveq(K, f, bc_dofs, bc_vals)

# Check difference between my solution and given reference solution
display(np.linalg.norm(a - a_ref)) # should be ≈ 0 

# e) Temperature in point x which lies in element 18

el = 18
xe = Ex[el-1, :]

ye = Ey[el-1, :]

x = 0.650 # [m]
y = 0.375 # [m]

Ae = ((xe[1] * ye[2] - xe[2] * ye[1]) - (xe[0] * ye[2] - xe[2] * ye[0]) + (xe[0] 

* ye[1] - xe[1] * ye[0]))/2
Ne = np.array([xe[1] * ye[2] - xe[2] * ye[1] + (ye[1] - ye[2]) * x + (xe[2] -

xe[1]) * y,

xe[2] * ye[0] - xe[0] * ye[2] + (ye[2] - ye[0]) * x + (xe[2] - xe[0]) * y,
xe[0] * ye[1] - xe[1] * ye[0] + (ye[0] - ye[1]) * x + (xe[1] - xe[0]) *

y])/(2 * Ae)

# display(Ae, Ne)
dofs_e = Edof[el-1, 1:]

ae = a[dofs_e-1]

T = Ne @ ae
display(dofs_e, ae, T)
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