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1.
Repeat the solution to Laplace’s equation from last week for the same geometry and grid shown at the right.  The region has a notch in the lower right corner.  Each element is a rhombus (a parallelogram with each side of equal length).  In this problem, the length of each side is 0.1 m.  The slanted sides are at an angle of 30o from the vertical.
Most of the nodes have Dirichlet boundary conditions with all values equal to one or zero as shown.  The two elements in the upper right have a zero gradient boundary condition along their right side.

Use the quadrilateral elements shown with linear shape functions.  Note that the element equations (except for the boundary terms) will be the same for each element in this case because all the elements are the same size.  However, the assembled equations will be different for each unknown node, and the elements with zero gradient boundary condition will have a nonzero right-hand side.
Use the exact expressions for the Aki integrals from the solutions to the May 10 homework.  Note that these integrals are symmetric.  Assemble the element equations into a set of equations for the entire region.  There are only four unknown values that you will have to find, but you will have to consider the contributions from all eight elements in forming the global equations.
2.
Solve Laplace’s equation for the triangular finite-element grid shown at the right.  In this grid, each element is an equilateral triangle with sides h = 0.1 m.  The boundaries have Dirichlet boundary conditions of one or zero as shown.  Find the values at the two nodes in the grid where the dependent variable is not given by a boundary condition.  Use the equations from the lecture notes for April 27-29 to get the equations for triangular finite elements.  Use linear basis functions.  The integrals for these basis functions are given in the notes; there is no need to use Gaussian quadrature.
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Zero gradient on these elements
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