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(20%) A function { with domain Sis said to be uniformly continuous on S if and only if for
. y y

every £ >0 thercis &> such that |f(_.x) ‘/‘(y)[ <& whenever Ix - y\ <d, x,yes.
, r . -
(a) Show that  f(x) = is not uniformly continuous on [0,1].

is uniformly continuous on |1,00).

w | — %

(b) Show that  f(x) =

0 il (x, ) =(0,0)

W)Lt [r) =0 00 ey s (00)
x4y
(a) FFind the (irst partial derivative of f with tespect to x at (0,0), namely, Dy £(0,0).
(b) FFind the first partial derivative of f with respect y at (0,0), namely, D,/(0,0).
(c) Find the dircctional derivative of fat (0,0 in the dircction of (111, ) with w! +u} =1.
(i Is fdifferentiable at (0,0)? Explain your answer.
(15%) Let { y,} be the sequence in R defined inductively by
= v = (20,4 3)/4.

() Show that 0 < y, £2 by induction.

(b) Show (hat y, <y, by induction.

el

(c) Find timy,.

o

(15%) et F:R® — R? be defined by

Fx, y,u,v,wy=(2e" + yu —4v 4 3, pcos x ~ 6x + 2u—w). .
I (x,3) =0, and (u,v,w)=(3,2,7), then F(x,p,u,v,w)=0. Show that we can solve
F(x, yu,v,w) = (0,0) lor (x, p) in terms of (1, v, w) near (3,2,7).

(10%) (a) Find a j’ (1 sinn)dr .
dx 0

(20%) We say (hat a sequence of function { f,},n=1,2,3,.... converges uniformly on
F o R toa function fif for every &> 0 therc is an inleger N such thal 1> N implies

1, (x)- _[(x)l <¢ forall xel.

(a) Let [, (x)= sm(nx +n) on R Tind the limit function f.

(b) Show that [, (x) = —[‘-sin(nx. +n) converges ta the limit function funiformly on R.
n

(¢) Find an example of a sequence of functions { /i } defined on R that are not uniformly

convergent.




