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1 Algorithm

The Jacobi method here is applied to solve the Laplace’s equation V2¢ = 0.
Using finite difference, the Laplace’s equiation can be written as

Giv1,j — 2055 + Pi1, n Gij+1 — 2055 + Pij1

Ax? Ay? =0

For Az = Ay, we get

—4¢i; + iv1,5 + i1+ Gij11 + Pij-1 =10

So, the Jacobi method simply becomes
n+l __ 1 n n n n
b = 1 [ i1y T i1 T b1t (bi,jfl]

where n is the iteration level.

For the problem we are solving, we have a rectangular domain with con-
stant ¢ (in this case temperature) along two different continuous boundaries
(¢ = 0 for one and ¢ = 100 for the other which represents the initial tem-
perature) and %f =0 and %3 = 0 in between the two regions.

2 Discussion

The code listing and the table of comparisons along with corresponding
graphs are attached with this report. The contour plots for the 1, 500 and
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1000 iteration cases are also attached. The parallel code speedup for fixed
problem size seems to be following Amdahl’s Law while the speedup for the
scaled problem size seems to follow the Gustafson’s Law. From the calcu-
lation of R assuming Amdahl’s law holds for the fixed problem size case,
we note that the implemented Jacobi code is approximately 90 — 92 percent
parallel. The mflops per processor for the scaled problem case is seen to
be almost constant at approximately 4.5 mflops. The communication time
takes most of the time in the execution of the code (approximately 50 — 60
percent).



