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Post subject: 2.26 [ Posted: Tue, 31 Mar 2020 11:10

Because a sequence is included in all the other subsequences. Let In;, be a subsequence of the

sequence @n Where iy, = n, '7n, k € N therefore @n; = @n and because it is given that all
subsequences converge to a, the sequence must also converge to a.

@ (]
[EK edit_ | (L _quote |

[ Posted: Tue, 31 Mar 2020 13:27

(& _promre ) (B pm ) BF eman )

Post subject: Re: 2.26

The hypotheses state only that the converging subsequences converge to the same limit.

A proof will have to use the fact that the original sequence is bounded. Otherwise the sequence
ly, = T1 provides a counterexample. Why?

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

(L) (=]

(& profie ) (B om | (BF emai |

Post subject: Re: 2.26

[HC edit ) (¥ quote

[ Posted: Tue, 31 Mar 2020 19:15

My attempt at 2.26. Feedback is appreciated...

1y, is a bounded sequence.
Suppose ALL converging subsequences: @p, — B € I, wherenz, k € [
Show g, — b

Idea: Produce smaller and smaller bounds for @y so, like a cobra, constrict it to j.

Via 2.24

an = [a, c] where i1 < ¢

Jan, —+ b € [a,c] :%We = 03N € M such that|aﬂk — b| < e¥n >N
Since @n,, is bounded, both iy, b € [a, c]‘?’ﬂ, =N
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letsy = |C — a.|;’2

let a1, c1 € [a,c|suchthat|e; — ay| = &1, wherea < a1 <b<ec1 <c

For all converging subsequences, '7=1 = (03N & I such that ¥n = Ny : |aﬂk — E}| < =1
Then ay, € [a1,e1]7n = Ny

Let 9 = |c — a.“(?ﬂj

Let a2, ca € [ﬂ-l,-fl] such that|cg — a,2| = &9, Where g *-’-_i as < b < e E 1

For all converging subsequences, 7=2 = (0dNg & I such that ¥'n = Ng : |ank — E?| < E3
Then an, € [az, c2|7n > N2

Let e = | — al/(2™)

Let ., Om € [am_1, Cm—l] such that |cm — am| — Em, Where

Om—1 = am < b < cm < em—1

For all converging subsequences, ‘7=, = 03Ny, < I such that '7n > Ny, : |aﬂk — E}| < Em
Then @y € [am, cm|"n > Nm

By repeating the procedure above, where @, = [am, Cm] of length £,,'712 = Np, Where
Em qi Em—1 then Iy — b

W (%)
[1& profile ][% pm_ | (BF email | [EC edit ) (& quote |

[0 Posted: Thu, 02 Apr 2020 12:17

Post subject: Re: 2.26

| don't see how a,, & [am, cm] remains true. Are you saying that because n, [am, cm] occurs
that iy & [aml~ Cm] must also occur?

| just can't see where the tie in is between the two sentences starting with

"For all converging subsequences ...
Then ay, € [a?n, Cﬂl]\?‘lﬂr = N

@ (=]
[1& profile ][}E.‘&s pm | (BF email [236 edit__ | (_quote |

[ Posted: Thu, 02 Apr 2020 15:11

Post subject: Re: 2.26

anthony.d.dennis23 wrote:

Are you saying that because n, & [am, cm] occurs that ay & [am, Cm] must also occur?

Yes for 12 == [N (as per my argument, but my intuition says 'kind of’).

anthony.d.dennis23 wrote:

| just can't see where the tie in is between the two sentences starting with
"For all converging subsequences ...
Then n E [aﬂ;r C-m,]\?"ﬂ :_> .E“\'?m"
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Since @ny converges, itis within—s + b < i, < e +bWVn =N e

| tried to define £ in such a way so that @m < @n, < €m VN = Np. By considering an [ far
out enough so to constrict the i, to b, this would imply that there exists infinitely many elements
of the sequence surrounding the limit.

Via Bolzano-Weierstrass, we know bounded sequences have at minimum one convergent subsequence.
In this case, we have several convergent subsequences that just so happen to converge to the same

limit. The things I'm struggling with are the subsequences which do not converge and how those apply
to the original sequence.

@ (=)
[236 edit | (¥ quote |

[ Posted: Thu, 02 Apr 2020 17:12

rdi profile ][E_& pm_) (BF email |

Post subject: Re: 2.26

| tried contradiction for this try.

Suppose(arn) is bounded, and Assume that (an) doesn’t converge, then
Je > 0s.t. AN € N, with n > N, |a, — a| > e.
Then by Task 2.25 there is a subsequence(a,, ) of (a,) such that |a,, —a| > €
7k € N.

Since (a, ) is bounded, its subsequence (a,, ) must be bounded. Then by
Bolzano-Weierstrass Theorem 2.23 the bounded sequence (ankj has a con-
vergent subsequence (a,, | — a.

But we saw previously by 2.25 that if (a,) doesn’t converge then (a,, )
doesn’t converge then (a-nk_lj shouldn’t converge.

Therefore we have a contradiction in the initial assumption that (a,)
doesn’t converge.

@ (=]
[236 edit ) (G _quote |

[ Posted: Thu, 02 Apr 2020 17:47

(& _profie ) (B pm ) AF email

Post subject: Re: 2.26

anthony.d.dennis23 wrote:

| tried contradiction for this try.

Butwesawpreviouslyby2.25thati f (an ) doesn’t converge then (an, ) doesn’t
converge then (ay,, ) shouldn’t converge.

Therefore we have a contradiction in the initial assumption that (a,)

doesn’t converge.

You mean (aﬂ) doesn't converge in general or doesn't converge to a specifically?

WEE
) (X _quote )

[1& profile ][% pm_ | (BF email | [& edit
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helmut Post subject: Re: 2.26 [ Posted: Sun, 05 Apr 2020 16:10

Site Admin

anthony.d.dennis23 wrote:

| tried contradiction for this try.

Suppose(an) is bounded, and Assume that (a,) doesn’t converge, then
Je > 0s.t. AN € N, with n > N, |a, — a| > €.
Then by Task 2.25 there is a subsequence(ay, ) of (a,) such that |a,, —a| > €

Joined: Sat, 26 Apr 2003 7k € N.
15:14 _ _ _
Posts: 2232 Since (a, ) is bounded, its subsequence (ay, ) must be bounded. Then by

Location: El Paso TX (USA) .
Bolzano-Weierstrass Iheorem 2.23 the bounded sequence (a,, ) has a con-

vergent subsequence (ay, | — a.

But we saw previously by 2.25 that if (a,) doesn’t converge then (a,, )
doesn’t converge then (a'ﬂk-1) shouldn't converge.

Therefore we have a contradiction in the initial assumption that (a,)
doesn’t converge.

Change the order and rewrite:

First use BW to get a converging subsequence with limit a.
Then assume the original sequence does not converge to a.
Finally use 2.25.

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

(U= (=

Top [1& profile ][E_& pm_) (BF email | [236 edit__ | (SL_quote |
anthony.d.dennis23 Post subject: Re: 2.26 [1 Posted: Tue, 07 Apr 2020 10:15
Itisgiventhat(ay) is bounded, then its subsequence (an, ) must also be
Member bounded. Thus by Bolzano-Weierstrass Theorem 2.23 the bounded sequence
i} has a convergent subsequence. Call it (a which converges to a.

Joined: Sat, 28 Mar 2020 ( n) & 4 ( "”""1:I &6
15:16
Posts: 14

Assume that (a,) doesn’t converge to a, then Je > 0 s.t. IN € N, with
n> N, |a, —a| > e
Then by Task 2.25 there is a subsequence(ay, ) of (a,) such that |a,, —a| > €
Tk e N.

Again if (ay, ) doesn’t converge to a, then its subsequence (ay, ) doesn’t
converge to a, but we saw earlier that (a.nk_lj converges to a, so this is a
contradiction to the original assumption. Therefore (a,, ) converges to a,
and so must (a,) also converge to a.

WECE
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[1& profile ][% pm_ | (BF email | [EC edit ) (& quote |

Post subject: Re: 2.26 [ Posted: Tue, 07 Apr 2020 14:23

Nearly there. The last paragraph needs some work. Is (a_n_k1) really a subsequence of (a_n_k)?

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

(U (=] (=)
[1& profile | [% pm_ | (BF email | [2’3: edit ) (¥ quote
Post subject: Re: 2.26 [ Posted: Thu, 09 Apr 2020 13:19

Itisgiventhat({ay) is bounded, then its subsequence (a,, ) must also be
hounded. Thus by Bolzano-Weierstrass T'heorem 2.23 the bounded sequence
(@n, ) has a convergent subsequence. Call it (anx-l) which converges to a.

Assume that (a,) doesn’t converge to a, then 3¢ > 0 s.t. IN € N, with
n> N, l|a, —a| > e
Then by Task 2.25 there is a subsequence(ay, ) of (a,,) such that |a,, —a| > ¢
7k € N.

helmut wrote:

Nearly there. The last paragraph needs some work. Is (a_n_k1) really a subsequence of (a_n_k)?

Nowif(an,) doesn't converge by the previous statement then by 2.25
there is a subsequence [am_lj of (ay, ) such that |aﬂk1 —a| > ek € N,
But we saw by Bolzano-Weierstrass that to (am_lj converges to a, thus we
have a contradiction to the fact that, if l:aﬂkj doesn’t converge to a then
(ﬂ'nh) doesn’t converges to a . Therefore (aﬂ . ) must converges to a, which
again leads to a contradiction that (a,) doesn’t converge to a. Therefore
(a,) must converge to a.

51 (%)
[Ha profile | [% pm | (BF email | [GC edit_ | (L _quote |
Post subject: Re: 2.26 [ Posted: Thu, 09 Apr 2020 17:39
Thank you for the correction, now | understand why it leads to contradiction.

5] (%)
[1& profile | [% pm_| (BF email | [Eg edit ) (X quote
Post subject: Re: 2.26 [ Posted: Mon, 13 Apr 2020 12:11
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Nice. Done. Credit for Anthony.

Site Admin

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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