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Iterative procedure with inertial term for the
approximation of fixed point of strictly
pseudo-contractive mapping with application to
monotone variational inclusion problems in Hilbert
spaces

E. Ekuma-Okereke*, F.M. Okoro'!, and C.E. Abhulimen'$

Abstract

Motivated by the recent result in [1], it is our aim in this paper to introduce the modified
Mann-type iterative procedure with inertial term for the approximation of fixed point of
strictly pseudo-contractive mappings defined on a closed and convex subset of real Hilbert
spaces. We prove strong convergence theorem for it. Furthermore, we apply our procedure to
the approximation of monotone variational inclusion and variational inequality problems in
real Hilbert spaces. In addition, we provide a numerical example to illustrate the effectiveness
of our procedure. It is intended that our procedure complement our motivated result cited
in the literature.

Keywords: fixed points; strictly pseudo-contractive mappings; modified Mann-type iteration;
inertial term; strong convergence
1 Introduction

Throughout, we take C to represent a nonempty, closed and convex subset of real Hilbert space
H with the inner product and induced norm denoted by (.,.) and ||.|| respectively. The metric
projection mapping of H onto C' denoted by Pc(x) is defined by

|z — Po(x)|| = inf{||z — z|| : z € C}, (1)
and the metric projection holds true if and only if it satisfies the variational inequality
(x — Po(x),z — Po(x)) <0. (2)

Remark 1.1 Using this characterization, we get that a metric projection Po(x) is nonexpansive,
that is || Pe(x) — Pe(y)|2 < o — yl|2 Va,y € X.

Definition 1.1 A mapping T defined on a closed and convexr subset C' C H is called
(a) Lipschitzian if there exists L > 0 such that

HTw - TyH2 < L”Hﬁ - yHQ,Va:,y € Ca (3)
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(b) quasi nonexpansive if

Tz —pl* < ||z — pl|*, Vo € C,p € Fiz(T). (4)

(c) strictly pseudocontractive [3] if there exists a constant k € [0,1) such that
1T — Tyl < o — yll? + kll (= — ) — (T — Ty)|?, ¥,y € C. (5)
or equivalently, if there exists a constant X > 0 such that

(& —y.Ta — Ty) < |z -yl = Al|(x — y) — (Tz — Ty)|P,Va,y € C. (6)

(d) demicontraction (or k-demicontractive) (see [1]) if there exists a constant k € [0,1) and
Fix(T) # 0 such that

| Tz —Tp|? < ||z —p|® + k||lz — Tz||>,Vz € C,p € Fiz(T). (7)

Remark 1.2 The mapping T is called a contraction if 0 < L < 1. It is called nonexpansive
if L =1. It is demiclosed at a point p € C if C contains a sequence {x,}5°; which converges
weakly to z € C(x, — &) and Tx,, converges strongly to p (Tx, — p) and TT = p.

Numerous iterative procedures for the approximation of fixed points of nonexpansive map-
pings and its generalization have been constructed and studied by various authors (see [4], [10],
[15] and the references therein) in the framework of Hilbert and Banach spaces. Notable among
them are the Mann iteration procedure (see [13]), Ishikawa iteration procedure (see [9]), Halpern
iteration procedure (see [8])and Krasnoselskij iteration (see [12]). One major setback in Mann
iteration defined as follows:

Tpy1 = (1 = Bp)wn + BuT 2y, (8)

is the weak convergence it only guarantees. However, in a bid to achieve strong convergence
from Mann iteration, some authors on one hand, have imposed certain perceived stringent
conditions on the Fiz(T") (see [19]) and as pointed out by [2], the unnecessary assumption like
lim;, 00 B = 0 used by some author to achieve convergence in their work, on the other hand. It
is noteworthy to mention that it is only Halpern iteration procedure that satisfies this condition.
Besides, in contributing to the volume of work on iterative procedures with inertial terms for
the approximation of fixed points of various mappings and its applications, many authors have
recently constructed and studied new procedures in this directions (see [16], [6], [7] [5] [14] and
the references therein).

Very recently and in [1], Agbebaku, Nwokoro, Osilike, Chima and Onah, studied ”The
Tterative Algorithm with Inertial and Error Terms for Fixed Points of Strictly Pseudo-contractive
Mappings and Zeros of Inverse Strongly Monotone Operators”. They proved the following
theorem:

Theorem 1.1 Let H represent a real Hilbert space. Let T : H — H, represent a k— strictly
pseudo-contractive mapping with Fix(T) # 0. Choose xo,xz1 € H arbitrarily and define the
sequence {x,} generated from these as follows
Zp = XTp + Tn(xn - xn—1)7 (9)
Tnt1 = anZo + BulYn + M Tyn +en,n > 1,

where {an 100 1, {Bn 101, {mn}02, are sequences in (0,1), {0,}°2 is a positive sequence and ey,
s an error sequence satisfying the following conditions:

0
(Z) hmn—>oo Qp = 07 Z?Lozl Qp = 00, 2211 Hn < oo,limn_>oo, O[i = 07
n
2 IJMAM, Vol. 5, Issue 3 (2022) (©) NSMB; www.tnsmb.org

(Formerly Journal of the Nigerian Society for Mathematical Biology)



International Journal of Mathematical Analysis and Modelling
Volume 5, Issue 3, October 2022, pages 1 - 12

(ii) an+ Bn+nmn =1, Bn > k,Vn > 1, liminf,, oo np[Bn — (1 — a)k] > 0,

leall _

n

(iid) either Y52 lleall < 00 or limysoc, 0,

(iv) T €[0,1) such that 0 < 7, < 7, with

T =

. en
L mln{7||$n_mn71”,7'}, whenever T, # Tp_1
T, otherwise .

Then algorithm (9) converges strongly to metric projection of H onto Fix(T).

It is important to note that their result extends the recent results of Shehu, Iyiola and
Ogbuisi [16] from the class of nonexpansive mappings to the much more general class of strictly
pseudocontractive mappings in Hilbert spaces.

Remark 1.3 Observe that their map T as used in their theorem above is a self map on H. If
on the contrary, the domain of their map T becomes a nonempty, closed and convex subset C of
H (as it is noted to be the case in many applications) and T is a self map on C, then we can
say that the iterative procedure of (9) may fail to be well-defined.

Thus motivated by the result of Agbebaku et al. [1], it is our aim in this paper to introduce
the modified Mann-type iterative procedure with inertial term for the approximation of fixed
point of strictly pseudo-contractive mappings defined on a closed and convex set in real Hilbert
spaces. We study strong convergence theorem for it. Furthermore, we apply our procedure to
the approximation of monotone variational inclusion and variational inequality problems in real
Hilbert spaces. In addition, we provide a numerical example to illustrate the effectiveness of
our procedure. It is intended that our procedure complement our motivated result cited in the
literature.

2 Preliminaries
Lemma 2.1 Let H be a real Hilbert space. Given x,y € H, then the inequality holds:

lz +ylI* < [le]® + 2{y. = + ). (10)
Lemma 2.2 ¢f.([10]) Let H be a real Hilbert space. For all x; € H,«a; € [0,1],4 = 0,1,2,...,n

satisfying ag + a1 + ag + ... + a, = 1, then we have the equality condition as follows:

n
aozo 4+ arzy 4+ agze 4 ... + apz,||* = Zai||l'”2 - Z s — 242 (11)
i=0 0<i,j<n

Lemma 2.3 ([18]) Let C represent a non-empty, closed and conver subset of a real Hilbert
space H. Let T : C' — C, represent a strictly pseudo-contractive mapping. Then

(i) (1 = T) is demiclosed at 0,
(ii) Fix(T) is closed and convex subset of C.

Lemma 2.4 ([14]) Let {a,}5% 1, {cn}2 1, {en}, be sequences contain in [0,00), {b,}o%, C
(0,1) and {d,,}>2, be a sequence contain in (—oop=1,+00) such that

Ap+41 < [1 _bn+cn]an+dn+enan > 1. (12)

If 2120:1 Cp < 00, Z;L.O=1 €500, then
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(i) if d, < Mb,, for some M > 0, then {an}>2, is bounded.

(ii) if limp 00 by, = 0,> 074 ¢ = 00 and limsup,,_, Z—n <0, then lim,— o0 ay, = 0.

Lemma 2.5 ([17]) Let {ca},2 be a sequence of non-negative real numbers satisfying the fol-
lowing relation:

an+1 < (1 — ap)an + apdp,n > ng (13)
where {an}o2, is a sequence in (0,1), {0y} is a sequence in (—oo,+00) satisfying the following
conditions:
(i) limp, 00 iy = 0, D07 4 @y = 00,
(i) limy, o0 supd, < 0. Then lim,_ o a, = 0.
Lemma 2.6 ([11]) Let {a,},, be a sequence of real numbers such that there exists a non-
decreasing subsequence {n;} of {n} that is a,, < an,, Vi € N. Then there exists a non-
decreasing subsequence {my} C N such that my — oo and the following properties are sat-

isfied for all (sufficiently large number) k € N: am, < amy,, and ap < am,,,. In fact,
mi=mazx{j <k:a; <ajq}.

3 Main results

Theorem 3.1 Let C' represent a non-empty, closed and convex subset of a real Hilbert space
H. Let T : C — C, represent a strictly pseudo-contractive mapping with Fixz(T) # (0. Let the
sequence {x,} € C be generated by choosing x1 < xo € C' and using the procedure
Zn = Tp + Tn(:rn - xn—l)v
Yn = Qnxo + (1 - an)z'm (14)
Tn41 = PC(Bnyn + (1 - Bn)Tyn)an > 1,
where {Bp}02, € (k,1) for any k € [0,1), {an}22, € (0,1), {0,}72, is a positive sequence
satisfying

. . o0 o0 . n
(1) limy oo =0, 7 =00, 0~ 1 O < 00, limy, o0, = 0,
n

(i) liminf, oo[(1 — Bp)[Bn — K] > 0,

(i1i) T €10,1) such that 0 < 1, < 75, with

. O
o {mln{”mn_%lnﬂ'}, whenever T, # Tp_1
n -—

T, otherwise .

Then {x,} converges strongly to metric projection of C' onto Fixz(T).

Proof. We first show that the sequence {x,} generated by the procedure (14) is bounded.
To do this, we let p € Fiz(T). In view of Lemma 2.2 and the property of T, we get

| Zn41 —p||2 = [|[Pc(Bnyn + (1 = Bn)Tyn) _pH2
< 1Bayn + (1 = Bn)Tyn — plI?
= [1Bnyn — ) + (1 = Ba)(Tyn — p)|I”
< Bullyn = pI* + (1 = B Tyn — plI* = Bu(1 = Bl Tyn — ynll®
< Bullyn = plI> + (1= Ba)lllyn =PI + Ellyn — Tynll?] = Bu(1 = Bu) I TYn — yul?
< lyn = plI> = (1 = Bu)[Bn — Klllgn — T[> (15)
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Furthermore,

lyn = pII* = lanzo + (1 — an)z — pl|?
< [lanzo + (1 — an)zn — p”2
= [lan(zo — p) + (1 — o) (20 — D)
< anllzo = pl? + (1 = an) |20 — pll = an(l = an)|lzo — 2|1 (16)
Substituting (16) into (15), we get
zn+1 = plI* < anllzo = plI* + (1 = an) 20 — Pl = an(l — an)|lzo — 20|
— (1= B2)[Bn — Klllyn — Tynll*. (17)
Besides
|2 — p”2 = ||z + Tn(2n — Tn-1) _PH2
= [[(zn = p) + Ta(2n — 2n1)

= llzn = pI* + 72llwn = 2n-al® + 2(rn(@n — Tn-1, 20 — p))

I?

< |lzn — pH2 + Tvznxn - xn—1H2 + 27| — Tp—a ] [|zn — p||2 + 27 || — T |

= [1+ 27 lzn — - ||].|2n — pH2 + Trngn - xn—l”Q + 27 |20 — Tn—1 . (18)
Substituting (18) into (17), we get

lzn+1 = plI* < anllzo — p|I?
+ (1 — an){an[l + 27 |2 — 21 ||][|22 _pH2 + Tguxn - xn—lHZ + 27| @0 — -}
—an(l —an)llzo — Zn||2 — (L= Bn)[Bn — Klllyn — Tyn||2
< anllzo _pH2 + (1= an){[1 + 27pllzn — zp-1l]-[l2n — p||2 + 7'5”1’” - wn—lnz
+ 27|20 — Tn—1 |}
< anflzo _pH2 + (1 — an)lfan — p||2 + (1 — an)2mflzn — zn—1|.[|zn _pH2

+ (1 - O‘n)ﬂ%Hxn - $n71||2 + (1 — )27 ||z — 21|

< agllzo = pl* + (1 = an)llzn — pl* +2(1 - an)ana 1z = 2p-1]l-lzn — ol
n
)

-
+(1- an)a Z |z — @n— 1H2 +2(1 = ag)an =[xy =z
(0 Qp

=[(1 —an) + an{2(1 - an);i"mn — 1|} [zn — pH2

n

2
T, T
+ an{|lzo — p”2 +2(1 - an)ai“xn — Tp—1|| + (1 - an)an£‘|$n - 5Un—1H2}
n

n

< [(1 - an) + an {201 — ) " o — pl?

n
2

0. 6
+an{llwo = pl* + 201 — ap) = + (1 — an)an 5} (19)
o, a?
By our hypothesis, we can find a number M > 0 such that

0
2{[|zo — p||* + 2(1 — o) —= + (1 — a) 2}<M for all n > 1.
« n

n

Also there exists n(e) > 0 such that

0 1
2l —ap)— < =,Vn>n
(1= ) P < 50 = (g
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Hence, (19) becomes

(6%
lns1 =PI < (1= m0)llan = pI> + 1M, ¥ > 1, where 7, = 2. (20)

This shows that {||zn+1 — pl|}32; is bounded. In view of Lemma 2.4, we get that the sequence
{zy} is bounded.

We next show that the sequence {z,} generated by the procedure (14) converges to the
metric projection mapping of C onto Fiz(T'). To do this, we let p = Ppjy1)(70). In view of the
construction of procedure (14), Lemma 2.1 and the approach used to get (19) we get

zn+1 = pI* < llyn = pl* = lonzo + (1 = an)zn — pl|?
< (1= an)llzn ~ pIP + 2an(zo — (oo —p) + (1 —an)(en —p)). (1)

Observe from the definition of z,, that
120 = pII* < llzn = plI? + 270 |20 — 2aa|® + Talllzn — pI* = ll2n-1 —p[?]. (22)

So that (21) becomes
|Znr1 = pl* < llyn =2l < (1= an)llzn — 2l +2(1 = an)Tallzn — 21 |® + (1 = an)7all|lzn — p)1?

— [lzn—1 = pII’] + 203 20 — pII* + (1 — @) (w0 — P, 20 — D)

T,
< (1 —an)lz, — pH2 + an(2(1 - an)OTnHCUn - QUn—lHQ
n
-
+ (1= an) = [len = plI* = l#n = pl*] + 2an]lz0 — p||*
n

+ (1 = an){zo — P, 20 — P))- (23)

Next, we consider two cases to complete the proof of our Theorem.
Case 1. If we suppose to find ng € N such that {[|z, — p|[};2,,, is decreasing, then we can
get {||zn — pl|}5,, is convergent and hence

[2n = pll = l#nt1 = pll = 0,7 — oo (24)
In view of (15), (24) and conditions (i) and (ii) of our hypothesis, we get

1y = pII> = 1 Tyn — 2II* = llyn — PII” = ll2ns1 — o> + |01 — 2I* = | Tyn — pl?
< Nyn = 2> = lZnt1 — 21 + llyn — plI* — (1 = Ba)[Bn — Klllyn — Tynl?

— 1Ty — pl®
(1= B2)[Bn = K)llyn = Tynll® < anlllzo = plI? = 20 = plI*) + |20 = plI* = 2041 = pII> = 0,7 — o0.
(25)
Thus,
| Yn, — Tyn|l = 0,7 — oo. (26)
Now from the definition of z, and condition (i), we get
l2n — anQ = ||[zn + T (@n — Tn—1) — $n||2
= |[Tn(zn — xn—1)||2
< Tonn - xn—lHQ
0
< ap— = 0,n — o0.
n
Thus,
|zn — n|| = 0,n — oo. (27)
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Moreover, in view of condition (i) and (27), we get

[y — anQ < apllzo — $n||2 + (1 = an)llzn — 2pl| — an(l — o) 2o — Zn||2 — 0,n — oo.

Thus,
|y — xn| — 0,n — oco. (28)

Since {z,} is bounded, we choose a subsequence {z,,} of {z,} such that z,, — z € C' and

limsup(zo — p, 2, — p) = limsup(zo — p, zn, — p)
n—oo 1—00

= (zo —p,2 = p). (29)

Now, in view of (27) and (28), it follows that y,, — z € C. From (26) and Lemma 2.3 , we
get z € Fiz(T). By invoking (23), (29) and Lemma 2.5 we find that lim, . ||z, — p|| = 0.
Consequently, z,, = p = Ppiy(1)(70)-

Case 2. Suppose we find a subsequence n; of n # ng such that {||z,, —p||}72,,, is decreasing,
that is

[2n; = pll < [|2n; 41 = pll, Vi € N.
Now invoking Lemma 2.6, and following the same line of argument as in Case 1, we find that
Tpn — P = PF@x(T)('xO)

Corollary 3.1 Let C represent a non-empty, closed and convex subset of a real Hilbert space
H. Let T : C — C, represent a nonexpansive mapping with Fix(T) # (. Let the sequence
{zp} € C be generated by choosing 1 < xg € C' and using the procedure

Zn = Tp + Tn(xn - xnfl)a
Yn = Qpxo + (1 - an)ZTm (30)
Tpt+1l = PC(Bnyn + (1 - Bn)Tyn)yn > 1,
where {8,152, € (0,1), {an}s2; € (0,1), {0,122, is a positive sequence satisfying
On,

. . o0 oo :
(1) limy ooy = 0, 07 =00, > 0~ 1 0y < 00, limy, 00, P 0,
n

(7) liminf, o [(1 — 5y)Bn] > 0,
(iii) T €[0,1) such that 0 < 7, < 7, with

. 971,

o mm{illxn—xn_lllﬁ}’ whenever T, # Tp_1

n «— K
T, otherwise .

Then {x,} converges strongly to metric projection of C' onto Fix(T).

4 Application

4.1 Monotone variational inclusion problem (MVIP)

By using our main result, we can approximate a solution of monotone variational inclusion
problem (shortly, MVIP) for the sum of two mappings in real Hilbert spaces. Let B : C — 24
be a set-valued mapping and let mapping A : C — H be a single-valued mapping. The MVIP
is to find = € C such that

0 € B(z) + A(x) (31)

The solution set of (31) is denoted MVIP(B, A).
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Definition 4.1 A mapping A : dom(A) Cc C — 28 is
(a) Monotone if for all x,y € dom(A), we have

(Az — Ay, x —y) > 0. (32)

(b) Mazimal monotone if it is monotone and is not subset of another maximal monotone
operator.

Now, given any set-valued mapping A : dom(A) C C — 2 the resolvent and anti-resolvent of
A is the mapping A : C' — 29 defined by J;f‘ = (I4+XA)~! and Hf = (I — MA) respectively and
1 is identity.

Definition 4.2 A mapping A : C — H is inverse strongly monotone (ism) or (a—ism) if there
exists o > 0 such that

(Az — Ay, — y) > of| Az — Ay|?,Va,y € C. (33)

From this inequality (33) and that of (6), we can easily obtain that a mapping A is a-ism if and
only if the mapping T'= I — A is (1 — «a)-strictly pseudo-contractive. Hence, the fixed point for
this class of mapping is connected with the zero of a-ism mapping. That is Fiz(T) = {x € C':
Tz = x} is same as A~'0 = {x € C : Az = 0}. Now let B : dom(A) C C — 25 be a maximal
monotone and A : dom(A) C C — 2% be an a-inverse strongly monotone, then JZ = (I+\B)~!
is known to be single-valued and nonexpansive and consequently .J )]\3(1 — AA) is nonexpansive
and hence (1 — a)-strictly pseudo-contractive such that z € (B+A)7'0 < Fiz(JZ(I-)\A)).
Following from these facts, we have

Theorem 4.1 Let C' represent a non-empty, closed and convex subset of a real Hilbert space
H. Let A: C — H, represent an a-inverse strongly monotone mapping and let B : dom(A) €
C — 21 represent a maximal monotone set-valued mapping with Fiz(JP(I — AA)) # 0. Let
the sequence {x,} € C be generated by choosing x1 < xo € C' and using the procedure

Zn = Tp + Tn(xn - xn—l);
Yn = QpTo + (1 - Oén)Zn, (34)
o PC(/Bnyn + (1 - Bn)J)\B(I - )\A)yn)vn >1,

where {8,152, € (k,1) for any k € [0,1), {an}>2, € (0,1), {6,}22, is a positive sequence
satisfying

. . i 0
(Z) 11mn—>oo ay, = 07 ZZOZI Qy = 00, Z’ZO:I 671 < OOahl'Iln—mo, Oll = 0’
n

(i1) liminf, o [(1 — 5,)[Bn — K]] > 0,

(iii) T € [0,1) such that 0 < 7, < 75, with

3 9n
o {mm{ ”%7%_1”,7}, whenever x, # Tp—_1
- =

T, otherwise .

Then {z,} converges strongly to metric projection of C' onto Fiz(JP(I — \A)).
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4.2 Variational inequality problem (VIP)

Similarly, using our main result, we can approximate a solution of variational inequality problem
(shortly, VIP) for a single-valued mapping in real Hilbert spaces. Let A : C' — H be an a-inverse
strongly monotone mapping. Let C' be a non-empty, closed and convex subset of dom(A). Now
the variational inequality problem corresponding to A is to find x € C' such that

(Az,z —z) > 0,Vz € C. (35)

The solution set of (35) is denoted by VI(C, A). Let H{' = (I — AA). If C is a non-empty,
closed and convex subset of dom(A), then following (2), VI(C, A) = Fiz(Projc o H{'). Since,
Projc is nonexpansive, it is also a strictly pseudo-contractive. Thus, Projc o H j\“ is strictly
pseudo-contractive. Following from these facts, we have

Theorem 4.2 Let C represent a non-empty, closed and convez subset of a real Hilbert space H.
Let A: C — H, represent an a-inverse strongly monotone mapping with Fix(Projco(I—\A)) #
(). Let the sequence {x,} € C be generated by choosing x1 < x¢ € C and using the procedure

Zn = Ty + Tn(Tp — Tn_1),
Yn = anTo + (1 — o) zn, (36)
Tnt1 = Po(Bnyn + (1 = Bp)Projc o (I — A)yn),n > 1,
where {Bp}o2, € (k,1) for any k € [0,1), {an}22, € (0,1), {0,152, is a positive sequence
satisfying
On

. . oo o0 i
(Z) hmn%oo Ay = O’ anl Oy = OO, ZTL:]. Hn < 007 hmn%oo, ; = 07
n

(i) liminf,oo[(1 — B)[Bn — K] > 0,

(i1i) T €10,1) such that 0 < 7, < 75, with

. Qn
o {mm{llxn—xn_lll’T}’ whenever Ty, # Tp_1
=

T, otherwise .

Then {x,} converges strongly to metric projection of C' onto Fix(Projc o (I — \A)).

5 Numerical illustration

In this section we would demonstrate the effectiveness, implementation and strong conver-
gence results of our procedure (14) of Theorem 3.1 as discussed in section 3. All codes are
written in Python software, run on HP PC with Intel(R)Core(TM)i7-3520M CPU @ 2.90GHz.

Example 5.1 c.f [2]. Let H = R denote the reals with the usual norm |.| and the inner product
(z,y) = xy. Let C = [1,2] and define T : C — C by T(z) = 2. Then T is strictly pseudo-
contractive with 0 < k < 1. Let xg = 2,21 = 1,y = m,ﬂn = Q"n—f?ﬂ' = %, and 6, = o2

such that our hypothesis are satisfied. Also, the procedure of (14) is as follows:

Zn = Tn + Tn(xn - xnfl)a

_ 1 1
Yn = Too(arn ¥0 T (1- 400(n+1))znv

% if x < % (37)
Tl =12 i0fx > 2
(271#7)% + (1 B 271;:17)?%17 otherwise .
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n [ 10 | 15 [ 20 | 3 | 4 [ 50 | 55

|

61

|

Tn, | 1.0009862 [ 0.9999745 | 0.9999876 | 0.9999941 [ 0.9999965 | 0.9999977 | 0.9999999 | 1.00000000 |

|
|
|

[#n11 — @x|| | 0.00014017 | 0.0000086 | 0.0000010 | 0.0000003 [ 0.0000002 | 0.0000001 [ 0.0000000 | 0.0000000 |

Table 1: The numerical values of the sequences {x,,} and ||z, +1 — z,|| = erry,.

Then {x,} converges strongly to metric projection of C' onto Fix(T) = 1. Moreover, the results
are displayed below.

Fig 1: Convergence of the sequences

200 Xn
- &

175

150

125
atJ_ 100
e

075

050

0.25 k

0.00

0.0 65 13.0 195 6.0 25 39.0 455 52.0 58.5 65.0
No. of Iterations(n)

Remark 5.1 We observe that the choice of the control sequences of {can}, {Bn} and {0, },satisfying

the convergence hypothesis, influenced to a great deal, the strong convergence of the procedure
(14) to the fized point of the mapping which is {1}. If the stopping criteria is ||Tn 41 —2n| < 1077,
then the computation can be truncated after 50 iterations. If the stooping criteria is higher at
| Zni1 — zn|| < 1075, then truncating the computation early may have a negligible computational
error. Consequently, ||z, — p|| = ||xn — 1]] = 0 as n — oco.

6 Conclusion

We introduced the modified Mann-type iterative procedure with inertial term for the approx-
imation of fixed point of strictly pseudo-contractive mappings defined on a closed and convex
subset of real Hilbert spaces. We proved strong convergence theorem for it. Furthermore, we
applied our procedure to the approximation of monotone variational inclusion and variational
inequality problems in real Hilbert spaces. We supported our main result with a numerical ex-
ample to illustrate the effectiveness of our procedure. We observed that our procedure performed
favourably with a ”good” stopping criteria. Our procedure and the given example is found to
complement the very recent result of Agbebaku et al [1] in the sense that our introduced proce-
dure is different from theirs and which approximates the fixed point of strict pseudo-contractive
self mapping on a closed and convex subset of a real Hilbert spaces. Therefore, our procedure
or algorithm is recommended for approximation fixed point problem of this class of mapping in
this direction.
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