Variational Methods and Optimal Control (VMOC): 2012 1

Tutorial 1. Wednesday 1st August

Revision:

1. Basic Skills

Draw a diagram showing the general shape of a cubic. Now drevfor a
guartic, a quintic and a polynomial of degree 6. What sorteffaherate cases
are there?

If x andy are two given vectors, and< [0, 1], what doesx + (1 — t)y (or
y + t(x —y)) represent geometrically?

Write the definition of a partial derivative, and find the parterivatives with
respect tac of

@) f(z,y) =2 +y' —3aly

(b) f(x,y,2) = zsin(2x + yz)

© fl(z,y,2) = (2% — y)*e

Find the gradienV f(x) for the following functionsf.
@) f(z,y) =2 +y' = 3aly

(b) f(x,y,2) = zsin(2x + yz)

(©) f(z1,22,23) = (27 — xg)%e™

(d) f(x) = ||x]||, wherex € IR"

Find the Taylor series expansion for

(@) cosx
(b) In(1 + z)
about the point = 0.

2. Use the multivariable chain rule to fintt /dt where

and

2 = 22% + 3zy — 4y

x = cost, andy =sint.

3. Use Taylor's Theorem to derive a polynomial approximatiohat least degree 2) for
f(z,y) = sin(z +?).

4. Find the cylinder of largest volume that can be placed inaidphere of radius 1.



