
 

Assume Axioms I I It for IR

1 Let 0 X EIR and WEIR Define

what is meant by that

Is sup X that
is u is the smallest

upper
bound of X by filling

the blanks below

i x s in for X

i if 1122 we
n then w for X

State the negation ie T t sup x

2 Do Q I similarly for

if X the greatest
lower bound X

  



3 Show that

Sup X in f f x

provided that either sup X

exists in IR or if l X exists in IR

4 Let 0 A B E IR and

At B at b at A be 13

show that

sup ATB up At supB
provided that LHS exists in IR or

RHS exists in IR namely supA
d
sup B

exist in IR

Not Warning The axiom It

is needed for this question e g



Q satisfies I d I but

I non empty A B E Q such

such that sup At 137 exists
in Q

but sup A sup 13 It exist in Q

e.g A ice Q x r

B face Q x 3 f

so sup ATB Smp
XC 3 3 EQ

wit sup A myB
E IRI Q



5 Let f g D IR be functions

such that

sup Fe Ke D and sup ga
at D

exist in IR Show that

sup Sage
ke D E sup184 eD sup ga at D

and provide a counter example

showing that f cannot be replaced

by

5mg



6 Let a b x o eachpositive and

Intl In In t ne N

show
i a'skiff if and only if as b

C sent son and Knt It K n EN

Hi Ant anti sin 25 1 and hit n then

o
sequences xi and xn are not bounded

7 Usingthecombinatoryformulas
Ya d Y Ken natural nos

showthe Binomial Theorem and Bernoulli Inequality for
a b o f d k ne N with Ken

atb Y akin K

M it at mcn D i.it
t ak

is notbounded and hence

miming

Discuss thesituation if the positivity of a b
is dropped



8

I

8
Let

In 1 2 HE K NE N

For each of the cases belowar show that

xn is monotone either t or tr

increasing or decreasing not necessarily

strictlyfor the notations
and theterminologies

i x 1

Ii X 10

Hint try first few terms
togetyour

conjecture



q Solve the niequality system
4L txt 4 1 11 f 5

that is let X consist of all
se satisfying

the above inequalities concretelyexpress
X

Hint Try to remove the
absolute value signs

44 at 21 the 11 Vacek

4 2 i x V KE 2

L2 txt i x K R KE I

2 21 x D I x

I 2K X E Z

3

It 22
2 x s

I C K

Hence the solution net X

consisting of all se satisfy's
4 64 E s

h



X KE 2 41 1 2 153 V

U x 1 491422 53

KE 2 51 2 16
U K I 3 E 2144

E3 U ED
10 Let O X E IR bounded above

Let a EIR and a X ax x ex Showthat

sup XX
I a supX t a o

ing xx a supX V x c o


