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from sympy import *

from time import time

# This is the 10x10 matrix with 2's on the diagonal and 1's elsewhere
# eye(n) = nxn identity matrix; ones(n) = nxn matrix of 1's

# (multiply by 1.0 to force it to use floating point arithmetic)

A = (eye(10) + ones(10)) * 1.0

# This is the vector [1,1,1,1,1,1,1,1,1,1]

b = ones(10, 1) * 1.0

start = time()

# Compute LU decomposition

L, U, = A.LUdecomposition()

# Solve using forward- and reverse-substitution 1000 times

for _in range(1000): U.upper triangular solve(L.lower triangular solve(b))
end = time()

print(end - start)

# "7.144780397415161" (seconds)

start = time()

# Solve using elimination 1000 times
for _ in range(1000): A.solve(b)

end = time()

print(end - start)

# "48.048372983932495" (seconds)

# Roughly 10x slower!
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from sympy import *

# le-17 is 10™(-17)

A = Matrix([[le-17, 1.0, 1.0], [1.0, 1.0,
# This does R2 -= 10"(17) R1

# (force sympy to use the smaller pivot)
A.row op(1, lambda v, j: v - 1el7*A[0,j])
pprint(A)

# [le-17 1 1]

# [0 -1lel7 -1lel7]

# Now do Jordan substitution
pprint(A.rref(pivots=False))

# [10 0]

# [0 11]

# This answer is numerically very wrong!

2.011)
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