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Show your work, otherwise no credit will be granted.

(1). (15 points) Let {fi}7=, be a sequence of real-valued functions of bounded variation
on [n,b] with variation V(fy;a,b) < M < oo for all k and some M > 0. If Jr converges
pointwise to a function f on [a,b], show that f is of bounded variation on fa,b] and that
Vifia,b) < M.

(2). (15 points} Let f be a function from R into R. Suppose that f~(C) is connected for
every connected subset C of B. Is f continuous on R? Prove it or give a counterexample.

(3). (15 points) Suppose that a, > 0 for all n and that 3.°, a,, diverges. Let s, =
) + +-- + an be the partial sum of the series.

(i) Does 3 70, o converge? Prove or disprove it.

(i) Does 3", ¢ converge? Prove or disprove it.

(4). (15 points) Let f(z,y) be a function defined on B>, Suppose that f(z,y) is real
analytic in = if ¥ is fixed and that f(z,y) is real analytic in y if = is fixed. Is this function
[ differentiable at (0,0)7 Prove it or give a counterexample.

(5). (15 points) Let f be a real-valued, differentiable function on R such that f'(z) > -
flz) for all z € R. Assume that f(0) = 0, show that f(z) > 0 for all z > 0.

(6). (15 points) Find the extrema of the function f{z,y,2) =z — y + 2 on the domain
{(zy,2): 1 -2~y > 2222 + 3,2 = 0} .

(7). (15 points) Suppose that {f,}52, is a sequence of real-valued, differentiable func-
tions defined on [0,3] such that f,(1) =1 for all n and |f'(x)| < 5 for all £ and all n. Show
that there exists a subsequence of {f.} which converges uniformly on [0,3].

(8). (15 points) Evaluate the surface integral [[o(zy + 7z + yz)do, where do is the

surface element and 5 is a portion of the cone {{(x,y, z) : ® + y* = 2%,z > 0} inside the
cylinder {(z,y,z) : * + y* — 22 = 0}.




