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1. Check for solvability of the following system of linear equations, and if solvable, find a solution:

x +y −z = 3
x −3y +2z = 1

2x −2y +z = 4.
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2. Prove that a system of m homogeneous equations in n unknowns, where n > m, always has a
non-trivial solution.
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3. Find a basis of the solution space of the system

3x1 −x2 +x4 = 0
x1 +x2 +x3 +x4 = 0
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4. Let N ≥ 1. Consider the N ×N matrix A = (akl) whose entries are given by

akl =
1√
N

exp(− i2πkl
N

)

for 1 ≤ k, l ≤ N. Decide if the matrix is orthogonal. If so then describe its inverse.


