
MATH 4603 Fall 2022, Final Exam

Handout date: Tuesday 13 December 2022

Due: Tuesday 20 December 2022 at 11:59pm

Instructor: Scot Adams

PRINT YOUR NAME:

PRINT YOUR @umn.edu EMAIL ADDRESS:

NO COLLABORATION.



Hand-graded problems. Show work.

1. (20 pts) Show:

Let f : R 99K R, k P N0. Assume: p f0 “ 0 q& p f 1 P Opkq q.

Then: f P Opk ` 1q.



2. (20 pts) Show:

Let f : R 99K R. Assume f0 “ f 10 “ f20 “ 0. Then: f P Op2q.



3. (20 pts) Show:

Let f : R 99K R, a P D2f . Assume: p f 1a “ 0 q& p f2a ą 0 q.

Then: f has a local strict-minimum at a.



4. (20 pts) Show:

Let f : R 99K R. Assume f is one-to-one. Let g :“ f´1.

Assume: p f0 “ 0 q& p f 10 “ 3 q& p g P Op0q q. Then: g10 “ 1{3.



5. (20 pts) Show:

Let a P R, b ě a, I :“ ra; bs, f, g : R 99K R. Assume: I Ď Df

Ş

Dg.

Assume: on I, f ď g. Then: JLIf ď JLIg.


