
18/10/23 MATH 2050Atential

Reminders :

-HW] dee 23/A on Gradescope .

- Midterm 2 on 15/11
- Return grade midterms by laim for next week .

22 : ablet A ,BERSe non-empty banded andAc B . Show that supA<sup B .

B :

Since A
,
B are non-empty and bounded by the completeness axiom ,SupA ,supB

exist.

Common Mistakes : 1) assumed supA=A . Consider A= (0 , 1)
.
Then supA= /@A .

2) supAeB . (Al B)
.

let A = 10 ,1) . B = <- 1 , 1) · Then A2B
,
but

supA= 1 kB .

We first show that supB is an u .b . of A . Let a=A . Then Snice ACB,
acB . And since SupB is an n.b . of B, use have

ac SupB ↓



So supis Ban U .
b . ofAs

Since supA is the least upper bound ofA , for any other n .b . V ofA ,
we have SupA= V .

so take v tobe supB above
,
then sup A<supB :

/..
Sps SupA> supB Then 3

=

SupH-sup B <0 ....
Ithis approach will eventually work , but is also more complicated

b) Let ASA be bounded , nonemply , and as, forall a + A .

Let S
= Sa2 :

a= A3 . Then show Sups =/upA)? . Does the conclusion

still hold if the non-negativity assumption on A is dropped?
Basically . WTS supAY = SupAl2 .

4 : Snice A is non-empty bounded, supA exists .
N
S is also non-empty ,bonded . -> Sups also exists .



Common mistake
: 1) A =S , then use part (a) .

Consider A= [2, 53 . Then S= 34
,
253 , and AS .

To show sups = [supA)" ,
will show SupS</supA)" and /supAssupS ·

Let's first show seps (supA)? Will Show IsupAR is an n.b . ofS .

let seS Then Sta for some as A . Since a <SupA forall a=A ,
S = a . a < asupA = (sepA)2 .

So (supAS" is an arb . of S .
So net have sups -> (supA)2.

Now we have to show /supA)"s supS · Suppose forthe sale of contradiction
that (SupA)> supS · Then E= X-supS . > 8

.

Then East A Sit supA-9 <ha .
2SupA

> ai>(supA-a) = (supA)" - 2supAs + 9 25 (supA)" - 2supAs
- I supA)= (supA)" - 2supA C-sups)2SupA-



=(A)" (pA) + supS
=> a? > sups ,

which means Is : awes sit . < Sups , a contradiction .

So (supAS" sups is not possible -> /SupA)"<sups ·

=>

Sup S
= (zupA) .

If the non-negativity assumption is dropped, the conclusion fails . For example, let
A = E-2,- B Then supA=-1 , (supA)= (-1) = 1 :

but S= 3 1 , 45 and sups =4- %,



xit-4b) Suppose tim xn=x . Then show
tim +--- Xa =

x .n+ x
n

↑ Cesare Sums" ?
P : Let is be given . Then we wantA show ENqeN s.t .

Common mistake :Fu
,
Na

, +xn-x)<9 .

1) Assumed [xn was
monstone and try to
use MCT .

X + ... - consider
Let's look at
it - a) =1-*

- x

((x)=
-

+
...

+

Xarx)n

Since m Xn=x , EMEN S .t . Uk>,M , (x-x) <
. ()



so
N ... +xarx Ntx+

xiI

n 11
n

X-X+ ... +

** (n-x1 +Emln-x)
k= 1 -

by (I , imIXr-x) to = = (m)
3

:

Since [xn] converges , [xn] is bounded.
=> [Xn-x3 is bonded .

So AMER , s.t : In-NSM foralln .

kn-x M .

= (myM
.n



Some take Na= may?M , m5 ,
then

+x-x) < -(n-x)+ min-x
e

= + = =

3 52
:


