HAPPY BIRTHDAY PROBLEMS

(1) The trace of any skew-symmetric matrix.

(2) The number of possible values for the rank of the matrix Z4, given only that & and ¢ are column
vectors in R3.

(3) The distance between the parallel planes 3z — 4y 4+ 12z = 21 and 3z — 4y + 122 = —5.

(4) The dimension of ker T, where T is the differentiation operator on the vector space Py of all
polynomials.

(5) The dimension of the eigenspace of A =
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(6) The least possible nullity of AT given that A is a 43 x 34 matrix.

(7) The largest possible rank of a linear transformation 7' : R'® — R? such that 7'(Z) = 0 for all Z € V/,
where
V ={{v1,...,v10) € R | vy + 3v4 = 0 and 2vy — vg + v7 = 0} < R,
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(8) The number of distinct (real) eigenvalues of the matrix A = _8 (2) (1) _g
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