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1. The supremum property (completeness) of R means that every non-empty set of real
numbers which has an upper bound has a supremum ©
Use this to show that there exists a positive number x such that x* =2
Consider the set S={yeR:y>0,y*<2}
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(2) S is bounded above & a =supS ° We show that a® =2 by contradiction
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2. (15 pts) Recall that the Cantor set F' is the intersection of the sets F,,n € N, obtained by
succesive removal of open middle thirds, i.e., Fy =[0,1/3]U[2/3,1], 5> =[0,1/9]U[2/9,1/3]U
[2/3,7/9]U[8/9,1] and so on. (a) Show that every point in F has a ternary (base 3) expansion
using only the digits 0,2. (b) Find the ternary point of 1/4 and determine if 1/4 belongs to
the cantor set.
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3. Let A={XZXE(0,1],SIH;=O}U{O} Is A a compact set ? Prove it ©

1 O
A={n—|n =1,2,3,...} Closed and bounded ° so it is compact °
T

4. If X ={x,} be abounded sequance in R and {o,} is the sequence of arithmetic
means ° Prove that limsup{c,}<limsup{x.}
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5. Does the integral J:%danverge? y = f(x )—&Tﬁ;% sinc PAEY
fi# 1. Laplace transform L{f (t)}= _f; e f (t)dt = F(s)
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6. Suppose that f is a continuous real valued function °

Let a—0° %Ljo

Show that j:f(x)xzolx:%f(af) for some & €[0,1]

sfsEEE [ f(0g(9dx = f ()] g(dx forsome £ e[0,1]
7. Let f(x,y)=e*cosy o
Find the Taylor expansion of f(x,y) around (O, %) to order 3 (Remainder term 1s the

derivative of order 3)  [GA3.1-2Laplacian]
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8. Let f:R®*—>R?® be defined by f(x,y,2)=(x+y+2,x-y-2x7)
(a) Note £(0,0,0)=(0,0) °
Show that we can solve for (X, Y) =¢(z) =(4(2),%,(2)) near z=0
(b) Find Dg(0) =
seBH ] DAAE 2=0 M ATRR (G y) B 2 INRRE > BIITEAE ¢(2), ¢, (2) 15
f(¢.(2).¢,(2).2) = (0,0)
Implicit function theorem
1. F1s continuously differentiable
2. Jacobian matrix of w.r.t. (x,y) 1s invertible at (0,0)

o(f,f,) (oflox efloy) (1 1
oxy) \of,/ox of,loy) \1-2z2 -

11
At (x,y,2)=(0,0,0) the determinant is det (1 _J =-2%#0

By Implicit function theorem there is a n,b,d, and a continuous differentiable function
#:R—R? suchthat ¢(z)=(x(2),y(2)) and f(x(z),y(z),2)=(0,0) for z near 0 with
#(0)=(0,0)

D4(0) = (A"
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