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(31%) 1. Evaluate the following limit and integral:
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(6%) (a) f}_l_}lgo(v'r;%:—;-i-ﬁ'i“l- =
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(6%) (b) lim (2 +z + 1)Y=

(6%) (c) j;? ze®dz

(6%) (d) [%, ez

(7%) (e) fol flz_x zy'2dydx
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Show that e =5 2~ vz ¢ R.

n=0 nl’

Use method of Lagrange multipliers to find the minimun value of the function o) =

. z% 4+ 3y® + 2y subject to the constraints z2 + y? = 1.
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For an n x n square matrix A, write three statements that are equivalent to A is

invertible.
Let A be a real symmetric n x n matrix with eigenvalues J;, ..., \, and corresponding
orthonormal eigenvectors ey,...,e,. If \; > 0;4 = 1,... ,n, Show that A is also a

positive definite matrix.

Let e; and e, be eigenvectors of a symmetric matrix A that corresponding to distinct

eigenvalues A; and ;. Show that e; and e, are orthogonal.
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j' . Find the eigenvalues and the corresponding eigenvectors of 4190,

If y is an n x 1 random vector with mean vector 1 and covariance matrix ¥ and if A

is a symmetric matrix of constants, show that
E(y'Ay) = Tr(AZ) + p* A

where E(-) and Tr(-) denote the expected value and the trace of a matrix, respectively.




