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Let A = (a;;) be an n X n real symmetric matrix. Let the quadratic form =T Az be

positive, where x is any nonzero n-dimensional vector and x' is the transpose of x.

Answer the following questions.

(1) Show that the diagonal elements a; of the matrix A are all positive.
(ii) Show that the eigenvalues A; of the matrix A are all positive.
(iii) Show that the matrix A is nonsingular.

(iv) Let n 2 3. Let A, be a r x 7 (1 < r < n) real symmetric matrix defined by
extracting the #;th, %9th, ..., i.th rows and the iith, #th, ..., i,th columns

(154 <dy <+« <4, S n) from the n x n matrix A. For example,

Ay = Qiyiy  Giygy
aizh a"iz'iz
for 1 = 2. Show that the quadratic form x| A,x, is positive for any nonzero r-

dimensional vector =,.

(v) The matrix B' B = (b;;) is real symmetric for any n x n (n = 2) real matrix B.
Suppose that the diagonal elements b; of BT B are all positive. Is the quadratic

form &' BT Bz positive for such B and for any nonzero n-dimensional vector z?

Give a reason for the answer.



