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1. Suppose that a, isasequencein R,and a, >0 forall n € IN.

Prove that limsupg/a, < Iimsuph.
a

n

2. Let a, bea Cauchy sequencein R. Prove that a, isa convergent

sequence in R.

3. Let [a,b] be a closed, bounded interval and f, — f uniformly on
[a,b] as n—>oo. Suppose that each f is integrable on [a,b].

Prove that f isintegrableon [a,b] and

lim [ f, (x)dx = j(nmf x))dx.
4. Suppose that E is a compact set in R". Showthat E is closed and
bounded in R,
5.Suppose that E is a nonempty compactsubset of R,

and f - E - R"is a continuous function. Show that f is

uniformly continuous on E.



10.

.Suppose that f : N->R. If lim,.f(n+1)— f(n) = L. Prove that

f(

lim,,_, Tn) = L exists.

. Suppose that f is differentiable at every point in a closed, bounded

interval [a, b]. Prove that if %f Is increasing on (a, b), then %f IS

continuous on (a, b).

.Let f Dbedefinedon [0,1] as

0,ifx ¢ Q,
flx) =41

if x = — with ged(m, n) = 1
n'lx_nWI gcd(m,n) =1,

where m,n €N. Prove that f is continuous only at every irrational
pointin [0,1]

. Find the maximum and minimum values of f(x,y,z) = xyz subject

to x=vy and x> +z% =1
Compute the second-order Taylor formula for f(x,y) = e*siny
around (0,7/6).



