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APM03B3 - NOVEMBER 2018

QUESTION 1

Consider the 4 x 4 matrix

0 001
0010
A_IOOO
0100

(i) Find the determinant of A and thus show that A has an inverse.

(ii) Calculate the inverse of A applying the Cayley-Hamilton theorem.

(iii) Calculate the inverse of A applying the spectral theorem. Of course first check whether the spectral theorem

can be applied.

(iv) Can the matrix A be written as a Kronecker product of two 2 x 2 matrices? Prove or disprove. (10)

QUESTION 2

Find the singular value decomposition of

010
A—(l 0 1) and AQ® A.

(10)
QUESTION 3
Let ¢ € R. Consider the 4 X 4 unitary matrix

el

U(¢) =

ook o
o oo
= o oo
OO

(i) Find the eigenvalues and normalized eigenvectors of U{¢). Do the eigenvalues depend on ¢? Do the
normalized eigenvectors depend on ¢7

(i) Let ¢ = #. Find the group generated by U(w) under matrix multiplication.

(iii) Can the matrix be written as the Kronecker product of two 2 x 2 matrices? Prove or disprove. (10)

END OF QUESTION PAPER
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