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1. (a) Find the minimal polynomial for the matrix:

31 -1
02 0 |.
11 1

(b) Let A and B be n xn matrices over the field F. Do the matrices AB and BA have

the same characteristic polynomial? Do they have the same minimal polynomial?
2. Show that the polynomial ring Z[z] is an unique factorization domain.

3. (a) Is the function f(z) = z differentiable? Where? (z complex variable)

(b) Let u be a real-valued harmonic function on C. For what functions f is the function

f(u) also harmonic? Explain it!

(c) Let f: C — C,C is the complex plane, be an analytic function. We know that f
maps the imaginary axis into D = {z € C,| z |= 1/2}, and f(1) = f(—1). What
should the function f be? Explain it!

(d) Is the differential

dz
— (1z1<1)

invariant with the group of fractional linear transformations which transforms the

' ds =
) circle | z |[< 1 into itself? Explain it!
\

4. Prove T(z) = [5° e~'t*1dt converge for z > 0. And

- — V2T as T — o0o.

T(x)

(S A
(Note: 22 e 5dt = V27).
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5. (a) Prove lim,_. fy f(z)sin(2rnz)dz = 0 for f which is continuous on [0,1].

(b) Show that if f,g are continuous functions on [0,00) with f(z) = f(z + 1) and
4(z) = gl + 1), then

lim /01 f(z)g(nz)dz = /01 f(z)d= /01 g(z)dz.

n—o0

6. Let f(z) be a positive continuous function on (0,1) such that fj f(z)dz < co. Show
that for any € > 0, there exists a § > 0 such that [* f(z)dz < € for any 0 < a,b < 1
with (b—a) < 6.

7. Let (a,b) be a finite interval in R. Prove or disprove that if f is uniformly continuous

on (a,b) then f is bounded on (a,b).




