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1. (20%) Evaluate the following Iimits if they exist:
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2. (20%) Let

2 + yz
0 for {z,y) = (0,0).

Compute f(0,0), f,(0,0). £y (0, 0) and [, {0, O}

k-
flzy) = { PV (z,y) # (0,0),

3. (20%} Let J be contihuous on the bounded closed interval [a,b], and f(x) # 0
on [a, &]. -
{a) Show that there exists M > ) such that |f(z}| = M for all = € [a, ).
(b) Let {fn} be a sequence of functions such that f;, — [ uniformly on [a,}].
Frove that 2 is defined for Iargé t, and —— — = uniformly on 2, 8] as

fn o f

n — co.

4. {20%) Let R" be the n-dimensional Euclidean space. Let &7 _ R".

(a) Give the definition that f : £ — R™ be uniformly continuous on F.
What is the difference between “continuous on 2" and "“uniformly continu-
ous on g7 |

(b) Prove that if f: B — R™ is continuous on I and if I¥ is a2 compact set,
then f is uniformly continuous on i5.

5. (20%) Let C be the unit circle 27 -+ y? = 1 traversed counterclockwise.

(a) Evaluate the line integral

i T
s i - —— dy,
[T
{b) Let F{z,y) = ( Y , 7 ) Is ["{z,y) a gradient? Why?
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