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I. {(a) What do you mean by " f is differentiable at £ » 7 " f is continuous at z” 7
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(6%)
(b) Show that differentiability implics continuity. Give an example to show that

the converse is not true. (9%)

Find the Taylor series for each of the following functions about the origin and

indicate the interval of convergence. (12%)

(a) f(x}:ef , (b) f(x) =cosz | (¢) flz)=n (1+ ).

{a} What is the Fundarmental Theorem of Calculus ? (5%)
: z? i

(b Find £ [* (454 1) at. (5%)

Find the point (z,y) on the parabola 2? — 3y = 6 that is closest to the origin.
(10%)
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. Using that fact that ]_00;5; e © de =1 to evaluate:
(a) /” e~ dy , (4%)

(b) [T aTtexd (1%)

a) Prove that (2'y)? < («'z)(y'y) for all n-vectors = and y. 5%
¥ = Yy

(b) If §is an n x n positive definite matrix, show that (2'y)? < (2'Sz)(y' S~ 1y)

for all n-vectors z, 3. (5%)

Let L : V — W be a linear transformation fromn V to W. Show that

dim (ker L) + dim (range L) = dim (V),

where ker L = {z € V: L{z) = 0}, range L = {L{z) : x € V}, and dim(-) denotes
the dimension of the vector space (). (10%)

Let A be an n x n matrix with eigen-values Ay, -+, A,. Show that

(a) the determinant of A | {4 = [T A, (4%)

(b) the trace of A, tr{A) = 3 A, (4%)
i=1

(c) A, the transpose of A | has the same eigen-values as A. (4%)

(Hint: You may consider the characteristic polynomial of A.)

(d) What can you say about the associated eigen-vectors of A' and A. (6%)

Describle the Gram-Schmidt orthonormalization process, (T%)
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