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Weak convergence theorems for inertial
Krasnoselskii-Mann iterations in the class of
enriched nonexpansive operators in Hilbert

spaces

Liviu-Ignat Socaciu

Abstract

In this paper, we present some results about the aproximation of
fixed points of nonexpansive and enriched nonexpansive operators. In
order to approximate the fixed points of enriched nonexpansive map-
pings, we use the Krasnoselskii-Mann iteration for which we prove weak
convergence theorem and the theorem which offers the convergence rate
analysis.

Our results in this paper extend some classical convergence theorems
from the literature from the case of nonexpansive mappings to that of
enriched nonexpansive mappings. One of our contributions is that the
convergence analysis and rate of convergence results are obtained using
conditions which appear not complicated and restrictive as assumed in
other previous related results in the literature.

1 Introduction and Preliminaries

Our study is based on some results about the aproximation of fixed points
of nonexpansive and enriched nonexpansive operators. There are numerous
works in this regard (for example [6], [7], [9], [10], [14], [16], [35] and references
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to them). Of course, the bibliografical references are extensive and they are
mentioned at the end of this paper. At the beginning of this research, we
remind some basical notions which will be used in our study.

Definition 1.1. Let K be a nonempty subset of a real normed linear space
X. A mapping T : K — K is called nonezpansive if

[Tz = Ty| < [lo —yl| Yo,y € K. (1)

An element z € K is said to be a fized point of T is Tx = = and the set of
fixed points of T is denoted by F(T).

Definition 1.2. [9] Let (X, || - ||) be a linear normed space. A mapping
T : X — X is said to be an enriched nonexpansive mapping if there exists
b € [0,00) such that

Ib@ —y) + T — Tyl < (b+ 1)l -yl Y,y € X. (2)

To indicate the constant involved in (2) we shall also call T' as a b-enriched
nonexpansive mapping.

Remark 1.3. 1) It is easy to see that any nonexpansive mapping 7T is a 0-
enriched mapping, i.e., it satisfies (2) with b = 0.

2) We note that, according to Theorem 12.1 in [25], in a Hilbert space any
enriched nonexpansive mapping which is also firmly nonexpansive is non-
expansive. T is said to be firmly nonexpansive if

IT(x) = T(W)I* + [[(Id = T)(x) = (Id = T)(y)[|* < [l — y]|?
(z,y € X).

3) It is very important to note that, similar to the case of nonexpansive map-
pings, any enriched nonexpansive mapping is continuous.

Example 1.4. 1) T : [0,4] — [0,4], Tx = 4 — z, for all € [0,4] is nonex-
pansive and T has a unique fixed point, F(T) = {2}.

2) If T :[0,10] — [0,10], Tz = 2z — 10, then T is not nonexpansive, because,
for z =5 and y = 4, then | Tz — Ty|| < ||z — y|| & 2 < 1, which is false.

1
3) [9] Let X = [2, 2] be endowed with usual norm and 7' : X — X be defined

1 1 3
by Tx = —, for all x € {2,2]. Then T is a 5" enriched nonexpansive
x

mapping and F(T) = {1}.
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Throughout this paper, we take H as a real Hilbert space with scalar
product (-, -) and induced norm || - ||.

To approximate fixed point of a nonexpansive mapping 7', Krasnoselski-
iMann iteration [27], [33], [38] is often used: z1 € H

Tnt1 = (1 —ap)xn + ayTa, Vn=1,2,... (3)

where a,, € (0,1).
Cominetti et al. [20] showed that the fixed point residual

1
|xn — Tan|| = O (m>

in (3), where

n
Oy = Zak(l —ag), neN.
k=1

In [11], Bot et al. studied the inertial KrasnoselskiiMann algorithm of the
form: xg,x; € H,

(4)

Yn = Tn + en(xn - xnfl)
Tptl = Yn + an(Tyn - yn)

Weak convergence results are obtained in real Hilbert spaces for the class
of nonexpansive operators under the conditions that {6, } is a non-decreasing
sequence with 0 <6, <0< 1,¥n>1and 0,0,0 > 0 such that

0*(1+0) + 6o

1 o2 ; and

(a) 0 >
§—0[0(1+6) + 06 + o]
S[L+6(1+06)+60+0]

Inspired by the works of Bot et al. [11] and Liang et al. [28], in this paper,
we first give weak convergence analysis and the nonasymptotic O(1/n) conver-
gence rate result in terms of fixed point residual of inertial KrasnoselskiiMann
iteration (1.2) under different conditions assumed by Bot et al. [11].

The following tools will be needed in proving our convergence result.

b)) 0<a<a, <p:=

Lemma 1.5. [35] Let X be a real inner product space. Then
[tz + syl|* = t(t + s)l|=|* + s(t + 9) [yll* — stlle —y],
Vr,y € X, Vs,t € R.

Lemma 1.6. [32] Assume ¢, € [0,00) and d,, € [0,00) satisfy:
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(1)' P+l — Pn < en(@n - ‘Pnfl) + On,
(2). 3001 0 < 00,
(3). {6} C [0,0], where 8 € (0,1).

Then the sequence {¢,} is convergent with

Z[WnJrl - ‘pn]+ < o0,
n=1

where [t]+ := maxz{t,0}, for any t € R.

2 Convergence Analysis

In this section, we consider the convergence analysis of (4) for the class of
enriched nonexpansive operators and under a seemingly weaker condition, dif-
ferent from the conditions imposed in [11].

Theorem 2.1. Let C be a bounded closed convex subset of a Hilbert space H
and T : C — C be an enriched nonexpansive operator and F(T) # (). Let the
sequence {x,} in C be generated by: xo =1 € C,

{yn :xn+0n(xn _xnfl) (5)

Tpyl = Yn + an(Tyn - yn)a

where we assume that {a,} C (0,1) and {6,} C [0,1) such that the following
conditions hold:

V1+8—1—2¢
2(1—¢)

(a) 0 <0, <0,11 <06, where < , for some € € (0,1),

and

) 0<a<a, < .
(b)) 0<a<a <Tie

Then {xz,} converges weakly to a fizxed point of T.

Proof. Step 1: We first prove that lim,, o0 ||Tn+1 — Zn|| = 0. Let z* € F(T).
From (5), we get

nt1 =212 = (1 = an) lyn — *[1* + anl|Tys — z*||? (6)

—an(1 = ap)llyn — Tyn”2

< lyn — CC*HQ - an(l - an)Hyn - Tyn||2'
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Now,

[yn — x*”Q = [|[zn + On(Tn — Tn—1) — J3*”2
=11+ On)(@n = 2") = On (01 — 2| (7)
= (L+0n)l|lzn — 2* |12 = Onllzn—1 — 2> + 0, (1 + 05) |20 — 2na [

Observe that
€011 = ynll® = a2 llyn — Tynl|®

and so i
1> = OT%”anrl — ynll*. (8)

1y — Tyn

Putting (8) into (6), we get

Zns1 — x*HQ < lyn — x*”Q — an(1 = an)llyn — TynH2

* (1_an)
ot -

n

= llyn 1Znt1 = ynll*. (9)

Now,
lTn1 — yn”2 = Hanrl —Tn — en(xn - mnfl)H2

- ||~77n+1 - xn”Q + 931||$n - $n—1||2 - 20n<xn+1 —Tp,Tp — xn—1>
> |#nt1 = znll® + 0220 — @aa|® = 200 @ns1 — 2ol 20 — 2|
> (1= 0n)[|zns1 — zll® + (07 = 0) |20 — 201 . (10)
Putting (7) and (10) into (9), we get
lzns1 =2 * < 1+ On)[lon — 7|1 = Onllzn—1 — 2" *+

(1 - an)

n

On (14 0n) |20 — $n71||2 - (1= 0n)[|wns1 — anQ

(02 = 0,) |20 — zn1 ] = (1+ 0,z — 2*|?
a2 (=an)
2 - B o)

n

—Onllzn—1 —2 1= 0,) |21 — @

1—a,
10u(1 1 0,) — L0 (02 g ]z — P
= (14 0 2n — 212 — Oulltnos — 1% — pullnss — @ (1)

1- n
+onl|Tn — n_1]|?, where p, = (70[)(1 —0,) and o, = 0,(1 4+ 6,) —

(1—ay) o

Qp
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Let Ty, := [|2y, — 2*||? — Onl|lzn_1 — 2*||* + onl|Zn — Tn_1]>. Then we obtain
from (11) that

Lot =D = zpsr — 2% = (1 + Opsr) |2 — 2|2
|1 — 2| + opsr @ — @al® = onllzn — 2o ?
< s — 22 = (1 + 6|z — 22
H0n|zn—1 = 27| + ons1ll@nts — 2al® = onllzn — 201
< ~(pn = onr1) [T — 2. (12)
Since 0 < 0,, < 0,41 < 6, we have

1—a,
Pn — Ont1l = g(l —0n) = Onp1(1 4 0ny1)

79

o) gy Lo

1= 0nt1)
an+1 (079

1—a,
—9n+1(1 + 9n+1) + g@?ﬂrl - 9”+1)
Qnt1

>e(1—0)—0(1+0)+e(0®—0)=c—2e0 —0—0°+eb? = (13)
—(1 —€)8? — (14 2¢)8 + e. Combining (12) and (13), we get

Fn+1 - Fn S _6||$n+1 - anQv (14)

where 6 := —(1 — €)6? — (1 + 2¢)6 + e. Therefore, I',, 1 < T,,. Hence {T',,} is
nonincreasing. Furthermore,
|2 P + onllzn — zn—1?

T, =z, —2||* — Onllzn —

= 2*[|* = Ol — 27|,

Therefore,
llzn — 1'*”2 < Onllzn-1— 1'*”2 +Iy

< Olwn_y —z*|?+ T

<Oz —*|PH T (O™ +0" 4+ 1)
Iy

< 0|zo — 2|2 + T_ o
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and it can also be seen that

—Ol|wn1 —a*|? < flwn — 2*|? = Ollep1 —a*|? <Tp <T1. (16)
Note that
Tpi1 = [€nt1 — 2|12 = Oppallzn — 2*)° + onpr2nsa — 2l
> —Opiiflen — 2| (17)

Using (15) and (17), we get
—Lni1 < Opgallzn — 1'*”2 <0z, — $*||2

6T,
1—-6°

S 0n+1||1,0 o £E*||2 +

By (14), we have
5||xn+1 - In”Q S Fn - Fn—i—ly

and so by (15) and (16), we get

n
83 |lwjar — ;] < Ty = Togr < Tq 4 0|2y — 2|

j=1
or r
<Ty+ 0" g — 2% + Ak S 0" |2z — 2|2 + L (18)
1-6 1-6
This shows that
> r
— |’ € = < 0. 19
n;l ||xn+1 xn” >~ (5(1 — 9) oo ( )
Therefore,
oo
Z Op || Tns1 — Tn|)* < 0.
n=1
From above, we deduce that lim,, o ||Zn+1 — Zn|| = 0.

Step 2: We show that lim, ||z, — ¥ exists and lim, oo ||yn — Tyn|| = 0.
Using (7) in (6), we have

lenss —a* 7 < (L4 00) 2 — 2|2 = Oulln_s — 2"

+05 (1 + )20 — $n71||2 —an(l —ap)llyn — TynH2
<lan — a*|? = On(|ln — 2|1 = [|2n—1 — 2*[|?)

+2||zn — xanHQ —ap(1 = an)llyn — Tyn||2'
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Therefore,
(1= a)llgm = Tyl < o — 2|2 = onss — o1
—O([Jen-1 = 2*|* = [l&n — 2*|*) + 2] 2n — 201 ]? (20)
From (11), we have
[2n41 = 212 < llzn — 2% + On (|2 — 22
—lzn—1 — 1:*H2) +0n (1 + 0n)||xn — In—1H2
<|lzn — x*”Q + O0n(llzn — x*HQ = lzn-1— x*HQ) + 2||zn — xnleQ (21)

Using Lemma 1.6, we see that lim,,_, oo ||z, — ™| exists. Since lim,, o0 ||n+1 —
Zn|| = 0, we have from (20) that

lim,, oo0tn (1 — @) ||yn — T'yn|| = 0. (22)
In view of condition (b) in (22), this yields
limy, oo ||yn — Tyn|| = 0.

Step 3: Finally, we show that {z,} converges weakly to a fixed point of T.
From (5), we have that

Since {z,,} is bounded, there exists a subsequence {x,,, } of {x,,} that converges
weakly to some element p € H. Also, lim,,_yc0||yn — || = 0 implies that there
exists a subsequence {yy, } of {y,} that converges weakly to p € H. Following
the same method of proof given in [6, Teorema 5.14 (iii)] and [11, Teorema
5] we can show that the entire sequence {z,} converges weakly to p € F(T).
This completes the proof. O

Remark 2.2. We can see from the conditions (a) and (b) placed on the
inertial factor #,, and parameter «,, that

V148 —1—2¢ V148 —1—2¢ 1

S0 2(1—e) s BT ) 3’
and 1 1
213(1)1—1—621&11(1 llﬁn%l—i—e:i'

This implies that (5) is reduced to the KrasnoselskiiMann iteration (3) when
€ is chosen very close to zero and in this case, there is no much advantage of
(5) over (3). On the other hand, there is significant advantage of (5) over (3)
when e is chosen close to 1.
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3 Rate of Convergence

In this section, we investigate the convergence rate analysis of inertial Krasnoselskii-
Mann algorithm proposed in (5) under the conditions (a) and (b) of Theorem

2.1. The arguments of proof of the result in this section are similar to the ones
used in [39].

Theorem 3.1. Let C be a bounded closed convex subset of a Hilbert space H
and T : C' — C be an enriched nonexpansive operator and F(T) # 0. Suppose
{zn} is generated by (5), with {a,} and {6,} in [0,1] satisfying conditions (a)
and (b) in Theorem 2.1 above. Then, for any z* € F(T) and n > 0, it holds
that

min ||z; — Tz;|| = O(

1
1<i<n ﬁ
Proof. Let z* € F(T). By Lemma 1.5, we get

).

nr1 = 2% = (1 = an) lyn — " | + ol Tyn — 2*||?
—an(1 = )| Tyn = yal?
<y — 217 = an(1 = an)l| Tyn — ynll*. (23)
Using Lemma 1.5 in (5), we obtain
g = "I = |1+ 0n) (2 — 2%) = On(wn1 — )|
= (L+0n)l|lzn — 2*|? = Onllzn—1 = 2| + (1 + 05) |20 — 2 ||,

Using the last equality in (23) and (5), we obtain

lnr1 = 2" = (1 + ) llzn — 2" + Onl|ln—1 — 2™

< —an(l = an)|Tyn — yn||2 + 00 (1 = 0p)[|2), — xnleQ

—an (1 — oy,
_ o)l 4 01— 8 e — 2

oy
—(1—a,
- %”zn-&-l - yn”2 + 0 (1 = 0p)||zn — mn—lH2
e
> _m”xwﬂ _ynH2+0n(1_gn)Hxn_xnfl”?' (24)

This implies from (24) that

lnt1 = 2*[* = llzn — 2|7 = On(llen — 2*)|* = f2n-1 —27]%)
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< *m”xfwl - ynH2 + 0 (1 = 0n)||2n — xn—1||2- (25)

Let
6n i= 0 (14 0,)||2n — Tp_1]?;
Pn 1= [l — 2%
Vi = Pn — Pn—1-
and
[Val+ == max{V,,,0}, Vn>1.
Then, we obtain from (25) that

e
m”mn-&-l - yn||2 < O — Pnt1+ en(@n - ‘pn—l) + 6,

From (19), we have
oo T1 _ flwo — ™|

Furthermore, we get

> 001+ 0) |2 — 201 |?
n=1

Z (1 +0) [z — zpa]?

=0(1+0)Y  [wn - zn |’
n=1
O(1 +0)||zo — z*||?
< = .
< 1o Ch

From (25,) we obtain

Therefore,

[Vn+1}+ < Q[Vn]+ + 0n

SOVl + D07 iy (27)
J=1
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Since xg = x1, we get
Vi=[Vi]+ =0,6; =0.

From (27), we get

o0 1 00
< -
Z[Vn]—&- =719 25”
n=2 n=1
- — i‘s (28)
-0
From (26), we get
(& n 9 n
PZERY i1 — Yil|© < — .
a(l+e) ; lzivr —%ill® < 1 —@n + 9;[%“ (29)
+3 6 < o1+ 0Co + C4, (30)
i=2

where

ol 1 =
= > — ;
o 1—9—1—9;5’

Y

Z[Vz‘]Jr
i=1
by (28). Now, since @1 = g, we get
0C, n 01+ 0)|lzo — z*|?
1-46 1-6

0 [0(1+0)||xe — 2| N O(1 + 0)||zo — z*||?
1-46 1-6 1-4

2
e e (31)

From (29) and (31), we obtain

- 1+ 02(1+6) 6(1+6
> loess =il < 205D 4 TR B g o,
i=1

1 +0C +Ch =1 +

:spl—"—

e (1—10)2 1-6
Thus,

. ) o ,2<
o i —will® < 75

1-02  1-9 n
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By (5), we obtain from (32) that

min ||y; — Tyi||* <

1<i<n a?e n

a(1+e){ 62(1+ 0) 9(1+9)] |zo — z*||?
(1—6)2 1-6 '

In other words,

. 1
win s~ Tl = 0 (3. (33)

1<i<n

Consequently, from (18), one can show that

1
min ||z, — 2> = O <n> .

1<i<n

By (5), we have, for all i = 1,2, ..., n, that

lyi — @il = Oillwi — wima|l < llwi — @il
Also,
;= Tai|| < 1Ty — @il + | T2 — Ty
< lyi = Tyill + llys — wall + |2 — will
= llyi = Tyill + 2[|lzi — will-
Therefore,

' Tl < mi — Tyl +2 mi =yl
1r§nilgancz zzll_lglglnllyz vill + @gﬂ\\xz vill

This implies that

1
: Tl = N
élilélnﬂxl x| O(ﬁ)

4 Numerical experiments

In this section, we firstly present two examples refering to the analysis of the
convergence of the algorithm given by Theorem 2.1.

1
Example 4.1. We choose € = 5 in algorithm (5). It means that 6,, < v/5—2.
1

We choose 6,, = R , Vn, in algorithm (5) and zp = x1 = 2. Let

Ay =

1=
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1 1 3
Te=—,z¢€ [2, 2|. Then T is 3" enriched nonexpansive and F(T) = {1}.
z

Thus, algorithm (5) reduces to

1
Yn = Tn + g(xn - xnfl)

1
Tp41 = Yn + Z(Tyn - yn)

6 1
Yn —Tn Tn—1
5 )
= 1/1
Tpt+1 = Yn + 1 — —YUn
In other words,
9 3 1
Tptl = 77Tp — 5 Tp—1+t 57— > To =21 = 2.
10 20 A 4
5 n 5 n—1
We see that
zo = 1.6250 Tg9 = 1.0005
r3 = 1.3238 x19 = 1.0001
Ty = 1.1455 T = 1
Ty = 1.0576 192 = 1
T = 1.0204 T3 = 1
T = 1.0065 T4 = 1
zg = 1.0019

We can see that {z,} converge to 1.

We remark here that if the conditions imposed on sequences {«,} and
{0} in Theorem 2.1 are not satisfied, there is no convergence of the sequence
{zn} generated by algorithm (5) to a fixed point of T as the following example
shows.
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4
Example 4.2. Suppose that e =1, 60, =1, Vn, a,, := z and zp =1 =2 in

1 1

algorithm (5). Let Tex = —, z € [2, 2} . Then T is g - enriched nonexpansive
x

and F(T) = {1}. Moreover, algorithm (5) reduces to

Yn = an — Tp—1

1 n 4
Tyl = 2Yn + =
T by,
In oth d 2 + 1
n other words, x,11 = =T,, — =Tp— _
Pl Ty 57" 102, — Ban_q
To =21 = 2.
We see that
x9 = 0.8000
r3 = —2.0800
x4 = —1.1533
rs = —3.5761
13 — —31.9831
T14 = —12.9693
I33 = —3.1732

We can see that {z,,} does not converge to 1.

In both Example 4.1 and 4.2, the convergence results in [11] cannot be
applied here, mainly because T is enriched nonexpansive but not nonexpansive
and, secondary, because the assumptions on parameters in Theorem 2.1 are
weaker than the corresponding ones in [11].

Further, we present some numerical experiments intended to illustrate
the effectiveness of the Krasnoselskii-Mann iteration (3) and of the inertial
Krasnoselskii-Mann algorithm (4) in the class of enriched nonexpansive map-
pings. We remind that the Krasnoselskii-Mann iteration is obtained from the
inertial Krasnoselskii-Mann algorithm when 6,, = 0.

1 1 3
Let Tx = —, x € {2, 2]. Then T is 3" enriched nonexpansive mapping and
x
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F(T)={1}.

In the Table 1, it is easily seen that the Krasnoselskii-Mann iteration (3) con-
verges to z* = 1, for o, € {0.1,0.2,0.3,0.4,0.5}. The starting values are
g = x1 = 2. The numerical experiments illustrate the convergence of the
Krasnoselskii-Mann iteration. N denotes the number of iterations needed to
reach the exact solution with four exact digits. Note also the fact that, for
small values of «,,, the Krasnoselskii-Mann iteration converges slowly, while
for high values of «,, it converges faster.

Table 1: Results of the numerical experiments of (3) for
ay, € {0.1,0.2,0.3,0.4,0.5}

an | 0.1 0.2 0.3 0.4 0.5

n

0 2 2 2 2 2

1 2 2 2 2 2

2 1.8500 | 1.7000 | 1.5500 | 1.4000 | 1.2500
3 1.7191 | 1.4776 | 1.2785 | 1.1257 | 1.0250
4 1.6012 | 1.3175 | 1.1296 | 1.0308 | 1.0003
) 1.5035 | 1.2058 | 1.0663 | 1.0065 | 1

6 1.4197 | 1.1305 | 1.0234 | 1.0013 | 1

7 1.3482 | 1.0813 | 1.0095 | 1.0003 | 1

8 1.2875 | 1.0500 | 1.0038 | 1.0001 | 1

9 1.2364 | 1.0305 | 1.0015 | 1 1

10 1.1937 | 1.0185 | 1.0006 | 1 1

11 1.1581 | 1.0111 | 1.0002 | 1 1

12 1.1286 | 1.0067 | 1.0001 | 1 1

13 1.1044 | 1.0040 | 1 1 1

N 47 21 12 8 4

In the Table 2, it is easily seen that the inertial Krasnoselskii-Mann algo-
rithm (4) converges to «* = 1, for (o, 0,,) € {(0.1,0.1), (0.1,0.5), (0.1,0.8), (0.5,0.1), (0.5,0.5), (0.5,0.8) }.
The starting values are xg = 1 = 2. The numerical experiments illustrate the
convergence of the inertial Krasnoselskii-Mann algorithm. N denotes the num-
ber of iterations needed to reach the exact solution with four exact digits. Note
also the fact that, for small values of «, and #,,, the inertial Krasnoselskii-
Mann algorithm converges slowly, while for high values of «,,, it converges
faster, regardless of the values of 6,,.

Table 2: Results of the numerical experiments of (4) for
(awn,0y) € {(0.1,0.1),(0.1,0.5), (0.1,0.8), (0.5,0.1), (0.5,0.5), (0.5,0.8) }
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an | 0.1 0.1 0.1 0.5 0.5 0.5
0, | 0.1 0.5 0.8 0.1 0.5 0.8

n

0 2 2 2 2 2 2

1 2 2 2 2 2 2

2 1.8500 1.8500 | 1.8500 | 1.2500 | 1.2500 | 1.2500

3 1.7060 1.6538 | 1.6148 | 1.0130 | 1.0089 | 1.0942

4 1.5816 1.4645 | 1.3541 | 1.0001 | 1.0070 | 1.0005

5 1.4759 1.3058 | 1.1182 | 1 1 1.0030

6 1.3871 1.1854 | 0.9442 | 1 1 1

7 1.3129 1.1015 | 0.8487 | 1 1 1

8 1.2516 1.0480 | 0.8245 | 1 1 1

9 1.20124 | 1.0170 | 0.8489 | 1 1 1

10 1.1601 1.0012 | 0.8967 | 1 1 1

11 1.1269 0.9947 | 0.9484 | 1 1 1

12 1.1002 0.9931 | 0.9918 | 1 1 1

13 1.0789 0.9939 | 1.0213 | 1 1 1

N 42 23 44 4 4 5

From Tables 1 and 2, we see that, for small values of a,,, the inertial
Krasnoselskii-Mann algorithm is more efficient than the Krasnoselskii-Mann
iteration, in terms of number of iterations, while for high values of «,, the two
algorithms converge almost as fast.

5 Final remarks

In this paper we studied the class of enriched nonexpansive mappings in
the setting of a Hilbert space H.
The focus of this paper is centered on weak convergence results (Theorem

1
2.1) and nonasymptotic O <) convergence rate analysis (Theorem 3.1) of
n

inertial KrasnoselskiiMann iteration in real Hilbert spaces under seemly easy
to implement conditions on the iterative parameters.

Theorem 2.1 is an extension of Theorem 2.1 from [35], by considering
enriched nonexpansive mappings instead of nonexpansive mappings.
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