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(10 points) Find lim > psing. (Hint. Using the Riemann sum to zsinz on [0, 1])
k=1

(15 points) Let f(z) and g(z) be continuous functions on the closed interval [~1,1]. Show
that there is a point zo in the open interval (—1,1) such that f(zo) = g(@o) if f(—1) =1=
g(1) and f(1) = —1 = g(—1). (Hint. Intermediate value theorem for continuous functions)

X

. (15 points) Let f(z) = S—ui—— whenever z # 0 and f(0) = 1. Show that the function f(r) is

uniformly continuous on the whole real line R.

. (15 points) Let

and define

Prove or disprove that F'(z) is differentiable at z = 0.

. (15 points) A sequence is defined by z; = 2 and

5+ x2
2z,

Tptl = , n=12,....

Show that the sequence of numbers {z,},_, has a limit.

)
. (15 points) Show the sequences of functions {z"};, converges uniformly on [——-?2-, 5] where

0 < § < 1 and this sequence is not uniformly convergent on [—3,1].

. (15 points) Let

u = f(z,y) = az + by + uo,
v ZQ(I,y):CCE+dy+'l)O,

where a, b, ¢, d, ug, and vy are constants. The variables (z,y) can be represent by the

variables (u,v) if the matrix
SN
¢ d 9z 9y

v =T(z,y) = ? + z9?,
v =S(z,y) =2’y +y’

has an inverse. Assume that

and we know that T(1,2) = 5 and S(1,2) = 6. Can the variables (z,y) be represented
locally by the variables (u,v) at (u,v) = (5,6)7 State your reason.
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