Sample Questions 13

Let J,, be the n x n all-ones matrix. Let
I, be the n x n identity matrix.

. Let n be a positive integer and w =
e¥t. Let Q = [w0~"0<1]. That s,
the j, k-entry of Q is w1 =1 Show
that \/LHQ is a unitary matrix. [This
matrix is used for the Fast Fourier
Transform.]
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Find Sy for k = 0,1,2 and then use

them to find the characteristic polyno-
mial of A.

3. Let
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Find Sy for k = 0,1, 2,3 and then use
them to find the characteristic polyno-
mial of A.

.Let A =7J,. Find Sy fork =0,...,n

and then use them to find the charac-
teristic polynomial of J,,.

. Let A =]J,, — I, be the n x n all-ones

matrix. Use Problem 4 to find the char-
acteristic polynomial of A.

. Let p(x) be a polynomial. Let A be

a matrix and Q an invertible matrix.

Show that Q~'p(A)Q = p(Q~'AQ).

. Show that the Cayley-Hamilton theo-

rem is true for diagonalizable matri-
ces. That is, if A is a diagonalizable
matrix with its characteristic polyno-
mial p(x), then p(A) = O.



