Sprfna 200Hh

Master of Science Exam in Applied Mathematics - Analysis - January 28, 2005

There are 9 problems. All solutions submitted wilt be graded and the best 6 will be used
for the grade.

1. Let K be a compact set in R? and let f be a continuous function on K. Show that
there is an x € K for which
S(x) = sup{f(1) : t € K}.
2. Let

Salx) = - 5, X € R,

Prove or disprove : f, converges uniformly on R.

3. Suppose that f, is a sequence of continuous functions on [0, 1] which converges
pointwise to a function f :

limfa(x) = flx), all x  [0,1].
a} If the convergence is uniform, prove that
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b) Give an exampie for which
1 ]
J. flx)dx + lim J. Jn(x)dx.
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4. Letf: R*~ Randh : R~ R and define
8(xy.2) = z-h(xy),
F(x,y.2) = flx, y,h(x,y)).
a) Show that the problem of finding local minimums of f subject to the constraint
glxy,z) =0

is the same as finding local minimums of F.
b) Suppose we have a local minimum at (xo, yo, z0), S0 that by a)

VF(x0,y0,20) =0
holds. Show that
Vflxe,yo.z0} = AVg(xo.y0,20)
for a scalar 2.

5. Determine convergence or non convergence of the infinite series’
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