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1. Introduction and preliminaries

Let C be a closed convex subset of real Hilbert space X and || - || denotes the normon X. Let T : C — C and F(T) denotes
the set of fixed points of T. A sequence {x,} is generated by the Mann iteration of T if for xy € C,

Xnt1 = (l - tn)xn + taTxy,

where t, € [0, 1] and n > 0. Error estimations of Mann iteration for some contractive type mappings were considered
by many authors [1-3]. Recently, L. Maruster and St. Maruster [4] first introduced a concept of strongly demicontractive
mapping as follows:

The mapping T is said to be strongly demicontractive if F(T) # ¢ and

ITx — plI* < allx — plI> + KITx — x||>, V¥(x,p) € C x F(T),

where a € (0,1) and K > O (if T is strongly demicontractive, then the fixed point is unique). And then they provided
a posteriori error estimation of Mann iteration for strongly demicontractive mappings and obtained a condition of strong
convergence of the Mann iteration.

Theorem 1.1 ([4, Corollary 1]). Suppose that T satisfies the conditions of Theorem 1 in [4] and that it is asymptotically regular,
ie. |T™Vxy — T™xo|| — O for some point xq. Then the sequence {x,} generated by the Mann iteration with control sequence
satisfying (3.3) in [4] and starting point xo converges strongly to the fixed point of T.

Example 1.1 ([4, Example 1]). Let C = [0.5, 1.5] and let T be a function T : [0.5, 1.5] — [—0.5, 1.5] defined by

Tx = —x+2—-@x—-1* ifx<o0.
T lx+2+x®-1>3 ifx>o0.
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This function is demicontractive witha = 0.15, K = 0.25.If we take 8; = 0.16, 6, = 0.23,thent € [0.906, 0.988] (t, = t)
and

[ITT.x — Tyx||?
Tx — x|

Hence all conditions of Theorem 1 in [4] are satisfied.

> 26,, Vxe[0.5,1.5].

Remark 1.1. Some comments (about Theorem 1.1 and Example 1.1) and an example are shown in the Appendix.
Inspired and motivated by the results in [4], we consider a new formula of error estimation and strong convergence of
the Mann iteration for strongly demicontractive mappings.

2. New error estimation and convergence theorem

Lemma 2.1 ([2,4]). Let {d,}, {€.} be nonnegative sequences of real numbers satisfying
oy < adp + €,
foralln >0and0 < a < 1. If lim,_, oo €, = 0, thenlim,_, o, d,, = 0.
Lemma 2.2. Let {d,} be nonnegative sequence satisfying
dosr < ady + Be (2.1)

where 0 < o < 1, B > 0and {e€,} is a nonnegative sequence that satisfies the condition

€nt1 < o
e 2
Then lim,,_, o, d; = 0 and

dop1 < doa™™ + By + 22" ey).

, VneN. (2.2)

Proof. By (2.2)and 0 < o < 1, we know that lim,_, ., €, = 0. It follows from Lemma 2.1 and the inequality (2.1) that
lim,_, o, d;, = 0. From the inequality (2.1), we can get

n
dni1 < doo" ' + B E €
i=0

By (2.2) and induction on n, we have

n
E " =a"eg+a" 1+ -+ aeny + a€n1 + €,
i=0

n n—1 2 1
Saeto €t tate o+ 1+5 o€n_1

2 22

1 1
<ade+a" e+ + (1 + -+ *) a’ens

Therefore

dn+1 < doOln+l + /3(0[”60 + 20ln_161). O

Theorem 2.1. Let T be a strongly demicontractive mapping with0 < a < 1and K > 0. Assume that there exist positive numbers
01,6,,0 <01 <6, <min{1, 1 — (1 —a)(1 — K)} such that
ITTx — X2 _ 62
ITx —x||2  — 2
wherex € Cand Ty, := (1 — t,)I + t,T. For xo € C, the sequence {x,} is generated by Mann iteration with the control sequence
{t.} satisfying
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