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Advanced Calculus -
1. Find the Taylor series for f(z) = ze® about z = 1. Also, find the radius
of convergence of that series.

2. Let a, > 0 and 3" a, < co. Prove or disprove: 5 %Z,z <ooifp>1/2.

3. Let, forn=1,2,3,..., falz) =2", 2 € [0, 1]. Does f, converge pointwise
on [0, 1]? Does f, converge uniformly on [0, 1]?

4. Let f be a real continuous function on a metric space S. Let P(f)={s €
S|f(s) > 0}. Is P(f) a closed subset, open subset, or neither?

5. Let f be a continuous function on [0,1]. Show that f is Riemann-integrable
over [0,1].

Linear Algebra
Let R be the set of all real numbers.

1. Let A, B be n x n matrix over . We denote the rank of matrix X by rank(X),
the transpose of matrix X by X t Prove or disprove the followings:

(a) rank(A + B) < rank(A)+ rank(B).
(b) rank(AA*)=rank(A).
9. Let V be a n-dimensional vector space orver i, Abe ann xn nonsingular matrix

over R, and I be the identity mapping on V. Prove that there exist ordered bases

« and § for V such that the matrix representation of Iy in the ordered bases a
and 8 is A.

3. Let A, B € Mpxn(R) such that AB = I,,. Prove that BA = I,.

4. Let T be a linear operator on ®™. Give a necessary and sufficient condiction for T’
being diagonalizable.

5. Suppose (V,<,>) is an inner product space over ® and dim(V) = n and T is
a linear operator on V. Prove or disprove: if < T(u),v >=< u,T(v) > for all
u,v € V, then T is self-adjoint.



