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Let y = f(z) be definedon a <z < b

1. Use £ — § definition to define the following terminologies:

(1)

f continuous on (a, b), (2) f uniformly continuous on (a, b).

2. Determine which of the following functions is uniformly continuous on

(a,b) = (0,00).

1)
sinz? (2) /7 (3) (F157)sin’ z

3. Let (a, b) be a bounded interval, show that the following three statements are

equivalent:

1)
f uniformly continuous,

)
Three exists a unique continuous function g on [a,b] such that
9(z)= f(z)fora<z <b

©)

(F157) f is continuous on (a, b), and f(z)? is uniformly continuous on

(a,b).

Let fu(z)(n=1,2,3,---) be defined on 0 < z < 1.Determine whether f,(z)

uniformly converges on () < z < 1 to some f(z).Does

lim ful f,,(:c)dx=f01f(x)dx?

n—00

(1)



fule) = (14 1)2°(1 - 2), @ fule) = & Lsin(z + )

Define
f(z,9) = %, when 22 +y #0
’ 0, when 22 +y =10

1)

Determine the set of all points where f is continuous.
)

Is f uniformly continuous on the set {(z,y)||y| < 327, 2% +¢* <1} 2
©)

Find all directions along which the directional derivative of f(z,y) exists at (0,0).

Is f(z,y) differentiable at (0,0) ?

Find the value of the following integrals,
(1)

frz—:ﬁf}g, [ el o = teost , y = ¥sint, 27 <t < 6m.
(2)

Ia (1+:1:|‘)}’:'E[HI A={z=(21,22,23) € |22>0, z{ + 23 +23 <9}

Let f(z,y) be continuously differentiable on D = {(z,y) | 2% + 3 < 1}.

f(0.0) =0,and |f(z,y)| <1in D. Prove that there exists a unique continuous
function z = @(z,y) defined on D such that |¢(z,y)| < 1, and

22+ 2(2? + ¥?) = f(z,y) on D. Show that ¢(z,y) is continuously differentiable on
D — {(0,0)}. Must ¢(z,y) differentiable at (0,0) ?
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