Section 1.2 Exercises 13-15
#13.

Suppose that the sequence {py, } converges linearly to the limit p with asymptotic

error constant A. Further suppose that ppyq — p. pn — p and pn_1 — p are all of
the same =ign. Show that

Pyl — Pn
Prn — Pn-1

Suppose the sequence {p,} converges linearly to p with asymptotic error constant
A. Then

=S

lim [Pnt1 —p — A
n—oo  |py —p
so, for sufficiently large n, |Pat1 —p| = Alpn — pl.

1
Moreover, |pp —p| % Alpa—1 —p| of |pn1 —pl = 3|Pn —p|-

Because we are given that p,,, 1 — p. p, — p and p,,_1 — p are all of the same sign,
we may drop the absolute values from the above expressions. Now,

5 — ¥ ) Q) J— )
Pott —Pn Pt =P =P D) g i step
P — Prn_1 Pn—p — (Pn_1 — p)

Alpn — p) - (Pn =P Explain this step. Where did the
Pn—pP— 5P —p) lambdas come from?

A—1 s
T~ . Explain this step.
A

#14.

. ) —p
A sequence {p,} converges superlinearly to p provided lim % = (.
n— o0 n —
Take this as a definition for superlinear convergence.

Show that if p, — p of order & for & > 1, them {p,} converges superlinearly to p.

Suppose the sequence {p,} converges p of order & = 1 with asymptotic error
constant A. Then . o
lirn |Pay1 — 1| — 3\ Give a reason this is true.
F— oD h;ﬂ _ pla
Then
g Pott =Pl _ . Pags =l [Pa — P
n—x  |pn — p n— 00 lpn — p|®

].im |3-'|1"-!-+1 _.I.t-ll| )
n— oo |pﬂ —j_'.u|‘5= n

= A-0=0.

<== Explain how this
expression was derived.

im |p, —p|*}
e

How did lambda get in here?
Where did the zero come from?

Therefore, {p, } converges superlinearly to p.



#15.

Suppose that {p, } converges superlinearly to p (see Exercise 14). Show that

lim [Prs1 — pa| —1

e— OO |j'|_'.lﬂ_ — .P|

Note that  Zntl " Pn _ Pny1l =P — il ) Explain what was done
Pn—Dp Pn—P to get this expression.
_ Pyl — P

P — 1. «== How did we get this expression?
- —

Because {p, } converges superlinearly to p, it then follows that

|p1‘1+1 —33n| . ].i'.l.].l (Pn+1 _jl'-" _ 1)‘ — ||:|— 1| — 1

lhm —————— =

—s 0 |11_-,|ﬂ — }'.u| Ti— O Pn— P

Explain where Exercise 14 was used.



