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Let(an) be an increasing bounded sequence. By the Completeness Ax-
iom the sequence converges to some real number a, then 7¢ > 0, N €
N,s.t.forn > N, |a, —a| < ¢

Since |a, — a| < €, it follows that the range A is bounded by a — ¢ <
i, < a-+ € and thus a, — € < a. So 7e > 0andn = N, a is an upper bound
of A.

Since (a,) is increasing, a, + € is always an upper bound of A, by the
fact that a — € < ap < a+ € it follows that a < ap +¢€. So Ve > landn = N|
a is less than all other upper bounds of A.

T'herefore because a is an upper bound of A and a is less than all other
upper bounds of A, a = supA
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Post subject: Re: 2.18
anthony.d.dennis23 wrote:
S-ince|aﬂ — a| < ¢, it follows that the range A is bounded by a —¢ < an <

a -+ ¢ and thus a, — ¢ < a.

Does |an — a| <. € hold for all n?

The greater danger for most of us lies not in setting our aim too high and falling short; but in setting our aim too low, and
achieving our mark. - Michelangelo Buonarroti
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Let({ay, ) be an increasing bounded sequence. By the Completeness Ax-
iom the sequence converges to some real number a, then Ye > 0, AN &
N,s.t.forn > N, |a, —a| < ¢

Since for n > N, |a, —a| < ¢, it follows that the range A is bounded by
a— €< a, < a+eandthus a, —€ < a. So¥Ve > 0andn > N, ais an upper
bound of A.

Since (a,) is increasing, a, + € is always an upper bound of A, by the
fact that a — € < an < a + € it follows that a < an +¢€. So Ve > landn = N,
a is less than all other upper bounds of A.

T'herefore because a is an upper bound of A and a is less than all other
upper bounds of A, a = supA
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[_‘di profile ][E& pm_ ) (BF _email |

Post subject: Re: 2.18

edit

I like this. | would just add to account for 73 <= /\: since iy is an increasing sequence, then

LetB = {an|7n < N}. ThenB < A¥n € ¥
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Post subject: Re: 2.18

edit

Getting there. One more improvement needed.
Easier to do contradicton for the two parts.

Suppose a is not an upper bound for A. Then there is an n such that & < a4. Explain why this can't
be true.

Suppose b<a. Then (why?) there is an ix with g@,; = b, and thus b is not an upper bound of A.

The greater danger for most of us lies not in setting our aim too high and falling short; but in setting our aim too low,
and achieving our mark. - Michelangelo Buonarroti

(2] (=]
83 ) (2 _quote )

[ Posted: Mon, 06 Apr 2020 22:29
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Post subject: Re: 2.18

edit

helmut wrote:

Suppose a is not an upper bound for A. Then there is an n such that @& < @y. Explain why this
can't be true.

arn 18 an increasing bounded sequence. By CA, an — a

Assume a # UB(A) < ~(VneNa> ay) < IncNa < ay
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Let e =an;, —a > 0

£
ANg > Ny s.t. |a, —a| < 5 Y n> Ny

=1

= Ty, — i1

ay, —a| < 5 = 2

0 — ap, — a

Th <ay,—a< le

n — ap a+ ap, a+ ap, ay, —a a+ ap,

{: a‘] Tn — i {
5 Tt ) <am—at ()< —5—+ (%)

ay, — @

<< apy, + T <y,

= an, < ay;, where Ny < Ng

= contradicts a, as increasing sequence.

helmut wrote:

Suppose b<a. Then (why?) there is an @ix with @4, = b, and thus b is not an upper bound of A.

Let b <a
lLete=b—a>=>0

IN €N s.t. |an —a| < E Yn> N

—£ £
?{an—ac‘:i
—(a —b) a-+b a-+b a—b a-+b
5 + ( 5 )< ap—a+( 5 )< 5 + ( 5 )
a— b

b{aﬂ—T{a

:;;' b{an‘?‘r?‘l:_"" .ET\‘T
—~ b # UB(A)

Question: Is the above in addition to Anthony's portion or is this separate?
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solivas11 wrote:
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helmut wrote:

Suppose a is not an upper bound for A. Then there is an n such that & < @y. Explain why
this can't be true.
an 18 an increasing bounded sequence. By CA, an — a
Assume a# UB(A) «<= —(vneNa> ay) < IncNa < an
Let Ny € ¥ sit. a < an,

Lete=a—an, > 0

£
ANy > Ny s.t. |a, —a| < S¥n> N

= iy, — @
lay, —a| < 5 = Lf
0 — ap, — a
TM <ay,—a< le
a — ap a+ ap, a + ap, ay, —a a+ ap,
+ <apn, —a-+ < +
> ( 5 ) <an, ( 5 ) 5 ( 5 )
ay, —a
<< apy, + T < apy,

= an, < ay;, where Ny < Na

= contradicts a, as increasing sequence.

helmut wrote:

Suppose b<a. Then (why?) there is an @&n with @,; > b, and thus b is not an upper bound of

A.

Letb < a
lete=b—a=10

AN € N s.t. |an —a| < 5 Yn> N

—& g
?{a”—aﬂii

—(a —b) a+b a+b a—b a-+ b
5 (g) <an—at () < =+ (%)
b < a, —:E{a

Question: Is the above in addition to Anthony's portion or is this separate?
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| made one change!
Problem is done. 1 credit each for Anthony and Sergio.

The greater danger for most of us lies not in setting our aim too high and falling short; but in setting our aim too low,
and achieving our mark. - Michelangelo Buonarroti
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