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Abstract

In this paper, a new type of contraction mapping is introduced, called generalized quasi like
contractive mapping, and three types of new iterative schemes are presented as multi L _explicit four
step iteration, multi L explicit Noor iteration and multi L. Picard s-iteration. We study the rate of
convergence and stability with generalized quasi like contractive mapping
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1.Introduction:

Takahashi [1]established the idea of convexity in a metric space(m.s) and studied the features of the
space known as a convex m.s in 1970. Furthermore, several fixed point(f-fixed) results for non-
expansive maps were developed, he also mentioned that Banach spaces and their convex subsets are
all convex m.s.On the other hands, Zamfirescu [2] introduced a more general mappings, and similar
results were obtained for B-Theorem,concluding that all results of Kannan[3],Edelstein[4] and Singh
[S]are in fact results of this new generalization, which Zamfirescu calls the operator if it satisfies the
condition Z ( Zamfirescu condetion). Suzuki[6] make some conditions on mapping called condition
C, and proved the convergence theorem for mapping satisfying the condition C. Noor [7]introduces
and discusses a novel class of three-step approximation algorithms for generic variances. His results
cover Ishikawa and Mann iterations as special examples.He also investigated the schemes'
convergence criteria. Asaduzzaman and Hossain[8] used the contractive-like operators to analyzed
the f.point theorem for new iterative schemes called Four-step f.point scheme, and proved the
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convergence and data dependence.Olatinwo [9] introduced a definition of T-stably in convex.m.s and
prove Mann and Ishikawa iterative is T-stable,The results obtained in stability are a generalization
and expansion of the results obtained by each of Berinde [10], Harder and Hicks [11],0Ostrowski
[12],Shimizu and Takahashi [13].Berinde[14] created a new method in 2004 to compare the rate of
convergence of two fixed point iterative algorithms. This method has become a typical tool for
comparing the rate of convergence of two fixed point iterative systems in recent years. The
researchers presented many studies in this field see [15-20].

2. Preliminaries: In this section, we will present some basic concepts and properties that we need in
our work

Definition 2.1:[/] Let Q: X X X X [0,1] — be a mapping, then we say that Q is convex structure on
metric space X if

d(2,Q(x,y,8)) <§d(z,x) + (1 - 8)d(z,y)

Vx,y,zZ€ X and € € [0,1]. A metric space (X, d) with a convex structure @ define us convex metric
structure and denoted by (X, d, Q).

Let E be a nonempty closed convex subset of a convex metric space X
Definition 2.2:[7] The explicit Noor iterative scheme is define as:xy € E
X = (1= ap)xn_1 + anFy,
Vn = (1= Br)xn-1+Pn¥z,
Zn = (1 = ¥V)Xp-1 + ¥n¥xn_1 ;N EN

Where (@) , (Bn) and (y,)are real sequence in [0,1]. If y,, = 1, we have explicit Ishikawa iterative
scheme.

Definition 2.3:[2/] The Picard s-iterative scheme is define as:
Xo EE
Xn = ¥y
Yo = (1= Bp)Fxn_1+Bn¥z,
Zn = (1 = yp)Xpn_1 + ¥nFx,_1 ; n € N, Where (f3,) and (), )are real sequence in [0,1]
Definition 2.4:[8] The four step explicit iterative scheme is define as:
Xo €EE
Xp = (1 = ap)xn_q + an¥yy

Yn = (1 - ﬁn)xn—l + .BnTZn
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Zp = (1 = yp)xXp_1 + vnFu,
U, =1 —=38)xp_1 +6,Fx,_1;nEN

Where (@) , (Bn), (¥») and (d,,) are real sequence in [0,1]. If &, = 1, we have Noor type explicit
iterative scheme.

Definition 2.5:[9] Suppose, (X, d, Q) be a convex metric space and F: X — X self mapping, Fp = p.
Let {x,}n=0 € X be the sequence produced by an iterative method hiring %, with the definition given
by

X
Xn+1 = fq, »0=0,1.2,...
A some function j;x(;‘ have convex structure with a,, € [0,1] and x, € X the initial approximation ,
“n

Xn = p. Let {yn}nzo © X and €, = d(Yns1, fra ) = 0,12, ... sy Xppq = frn is F-stable if and
only if €, = 0 implies y, = p.

Lemma 2.6:[10] If 0 < ¢ < 1 and {€, }5~o is sequence of positive number and €, = 0,if {x,}n,
satisfying

Xpe1 < 0x, + €y, we have x;,, = 0.
3. Main Results

In this section, we define generalized quasi like contractive mapping and introduce a new three
iterative schemes from deferent type to study the convergent and convergence rate between of them.

Definition 3.1: The mapping F: E — E called generalized quasi like contractive when there exists
mapping @: R* - R*with @(0) = 0 and the constant ¢ € [0,1],4,7 = 0, then for each x,y € E

d(Fx,Fy) < &d(x,y) + A(Z)(d (x, ?x)) + nmin{d(x, ¥x), d(y, Fy)}
Remark 3.2: let T is generalized quasi like contractive

1. If € €[0,1], 4, n=0, we get ¥ is Zamfirescu mapping.
2. If €=0,A= %, n =0and @(x) =I.x,we getFis Suzuki generalized nonexpansive

mapping.
Definition 3.3: The multi L explicit four-step iteration is defined as follows:

Letxy € E
Xn = Q(ViExn—l'?Oan2F=1 ani)

Yn = Q(gxn—lr "Fozn (11— .Bno))
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Zn = Q(VOEun; ?OYn ’ (1 - Vno))
Up = Q(ViExn—l'TOxn—LZ;(:l 6710) ;s NE N

where V; contractive self mapping on E, g non-expansive self mapping on E and (@y;), (Bni)»> (Vni)
and (8,,) are real sequence in [0,1], foralli = 0,1,2, ..., k.

Remark 3.4: In the multi_L explicit four-step iterative if put k = 1 and Viz(x) = g(x) = Iz(x), we
get the four step explicit iterative.

Definition 3.5: The multi_L explicit Noor iteration is defined as follows:

Letx, € E
Xn = Q(xn—p?OJ’n:Z{'cﬂ “ni)

Yn = Q(VOE gxn—lr?ozn' 1- ﬁno))
Zn = Q(ViE gxn—liviE?Oxn—er{';l Vni) ;neN

where V;; contractive self mapping on E , g non-expansive self mapping on E and (a,;), (Bn;) and
(Yni) are real sequence in [0,1], forall i = 0,1,2, ..., k.

Remark 3.6: In the multi_L explicit Noor iteration if put k = 1 and Viz(x) = g(x) = Iz(x), we get
the explicit Noor iteration.

Definition 3.7: The multi L Picard s-iteration is defined as follows

Letxy €EE

Xn = Q(Vogyn)
In = Q(g Xn-1,VocF' 2y, anO)
Zn = Q(VigXp-1,F'%p_1, X1 Bui) NEN

where V;p contractive self mapping on E, g non-expansive self mapping on E and (a,,;), and (By;)
are real sequence in [0,1], foralli = 0,1,2, ..., k.

In the theorems below we denote E by a closed convex subset of the convex metric space.

Theorem 3.8: Let (X,d,Q) be a convex metric space and ¥° be a finite generalized quasi like
contractive self mapping on E, with & € [0,1) and g is non-expansive self mapping on E, if p €
CF (%}, V;g, g). Then, the multi_L explicit four-step iteration {x, }s°_, with X(1 — a,) = oo, converges
to the fixed point of F°.

Proof: since p € CF(%°, Vi, g), then
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d(xn' ,0) = d(Q(ViExn—l: TOYn:Z?:l ani)' p)
= 2$c=1 anid(ViExn—l'p) + anod(?oyn' ,0)
= 2?:1 Lianid(xn—lr p) + anod(?OYn: p)

<
{‘(:1 Liam-d(xn_l, p) + ano(&od(yn, p) + AO®0(?F0p, p) + nomin{d('{"oyn, V) d(r’FOP: p)})

<L i_c=1 anid(xn—l:p) + anofod()’n; P)
(3.1)

A, p) = d(Q(9%n-1,2n , (1 = Bro)), p)
< (1 - .Bno)d(.gxn—lf ,0) + ﬁnod(”FOZn: p)
< (1 - ﬁno)d(xn—l» p) + .Bnod(”FOZn' ,0)

< (1 - Bpo)d(xy-1,p)
+ Bro(&od(zn, p) + A000(°p, p) + nomin{d(¥°z,, z,), d(¥°p, p)})

< (1 - Bno)d(xn—l' p) + ﬁnofod(zn' p)
(3.2)

d(Zn: ,0) = d(Q(VOEunI TOyn ’ (1 - VnO))' ,0)
< (1 —yno)dVopxn_1,p) + ynod(?FOun, p)

S Lo(1 = ypo)d(xp—1,p)
+ Yno(God(un, p) + 2080(%°p, p) + nomin{d (Fun, u,), d(¥°p, p)})

< LO(1 — Yno)d(xp—1,p) + VYnoéod(un, p)
(3.3)

d(un, p) = d(Q(ViExn—llTOxn—lr ?:1 5110):[))

< 2?:1 Onid(Vigxn_1,p) + 5nod(T0xn—1;,0)

<
L ?:1 Onid(xXp_1,p) +
Ono(§od(xp_1,p) + /10(30(?0,0, p) + nomin{d(Toxn_l, Xn-1), d(-;op’ P})

d(un' P) < (Li ?:1 6ni + 6n0€0)d(xn—1'p)
(3.4)

L={Lli=0,12,..,k}

§=4¢
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From (3.1),(3.2),(3.3) and (3.4) we have

d(xnl P) < < {'(:1 Ani + anof ((1 - Bno) + :Bnof ((1 - VnO) + ynOf(Z?:l 8ni + Snof ) ) ))
d(xn-1,P)

= (1 — no + anof(l - Bno) + anogzﬁno(l - Vn) + an0§3ﬁn0yn0(1 - 5710
+ 6n08) )d(xXn-1,p)

= (1 — Qpo T+ anof - anOfIBnO + anofzﬁno - anofzﬁnoyn + anof3:8n0yn0
- anofgﬁnOYnOé‘nO + an0€4ﬁnoyn06n0 )d(xn—lr p)

= (1 - ano(l - f + Sﬁno - Ezﬁno + fzﬁno)/no - 6318110]/710 + E3Bn0yn08n0
- f4ﬂnoyn05n0 )) d(xp_1,p)

=1 = an(1 =&+ EPpo(1— f) + Ezﬁnoyno(l -&) + '>;3ﬁn0)/n05n0(1 —$&)))d(xp_q, ,0)

< (1 - ano(l - E)(l + fIBnO + fzﬁnoyno + €3Bn0yn05n0) ) d(xn—lrp)

d(xp, p) < H?=1 1- “jo(l -+ S(.Bjo + fzﬁjoyjo + E3Bj0on5j0))d(x0:P)

Take limit for two sides; we have d(x,,p) =0 then {x,},-, define by multi_explicit four step-
iteration convergent to fixed point p

Corollary 3.9: Under the same condition in theorem (3.8) ,if F° is Suzuki generalized nonexpansive
self mapping on E then, the multi_L explicit four-step iteration , converges to the fixed point of F°.

Corollary 3.10: Under the same condition in theorem (3.8) ,if {x,}no defined by the four-step
explicit iteration then, its converges to the fixed point of ¥.

Theorem 3.11: Let (X,d, Q) be a convex metric space and ¥ be a finite generalized quasi like
contractive self mapping on E for all i = 0,1,2, ..., k, and g is non-expansive self mapping on E, if
p € CF(F, Vg, g). Then, the multi L explicit Noor iteration and multi L Picards-iteration are
converges to the fixed point of F'.

Theorem 3.12: Let (X,d,Q) be a convex metric space and F° be finite generalized quasi like
contractive self mapping on E, for all i =1,2,...,k with& € [0,1) and g is non-expansive self
mapping on E with p € CF(¥°,V;g, g). Then, for x, € E, the sequence {x,}ir-, defined by the
multi_L explicit four-step iterative is F-stable.

Proof: Let {h, }5-, C E is an arbitrary sequence €,, = d(h,, Q(ViEhn_l,?'Oen, Yk a'm-)) where

en = Q(ghn—lr r¥0fnr 1- Bno))a fn = QWophn_1, TOkn—lr (1 = ¥no)) and
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kn = Q(ViEhn—erOhn—lr {'czl 5ni),6n =0 d(hnv p) <d (hn: Q(ViEhn—l ,Toen, Z{'(zl ani)) +
d(Q(ViEhn—l'TOen' Z{'{:l ani): P)
< €n + Zi’czl anid(ViEhn—ll P) + anod(?oew P)

<
€n + Z{'czl Lianid(hn—ln P) +
ano ['fod(en' p) + /10(00(‘1 (TOP; P)) + nomin{d(e,, Toen); d(TOP. p)} ]

< €n + Z;(=1 Lianid(hn—lrp) + ano’fod(enr ,0)

(3.5)
d(en,p) < (1 = Bpo)d(ghn-1,p) + .Bnod(TOfn: p)
< (1 - ﬁno)d(hn—l:p)
+ Bno [fod(fn' p) + Ao(bo(d(Top' .0)) + nomin{d(f,, °£,), d(¥°p, p)} ]
< (1 - ﬁno)d(hn—lrp) + ﬁnofod(fn: P)
(3.6)
A(f,p) < (1 = ¥Yno)d(Voghn_1,p) + )/nOd(TOkn—lrp)
< LO(]- - yno)d(hn—lrp)
+ Yno [50d(knr p) + /10®o(d('¥0,0' ,0)) + nomin{d(k,, *°k,), d(¥°p, p)} ]
< (1 = ¥no)d(hn-1,p) + Yno$od(kn, p)
(3.7)

d(kn: ,0) < Z?:l 5nid(ViEhn—1rp) + (Snod(TOhn—l' ,D)

<
i1 L'6nd(hy_q,p) +
Sno [Eod(hn—l' p) + /10(Z)O(d('¥°p, .0)) + nomin{d(h,_1, Tohn—l)r d(?op: P} ]

<YK, L6yud(hn_y1,p) + Spoéod(hn_q,p)

< (ZE, L8y + 8u0&0)d(hn_1,p)
(3.8)

L={Li=012,..,k}
From (3.5),(3.6),(3.7) and (3.8) we have

d(hn: p) < €n + Z{'(:l anid(hn—l' P) +
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<+a’nofo <(1 — Brno) + Broéo ((1 —¥Yno) + ¥noo ((25:1 Sni + 6n0o )) )) > d(hp-1,p)

Take & = &,

d(hnv P) < €n + (1 — Uno + anof - anofﬁno + anOBnsz - anOBnOVnEZ + anoﬁnoynof3
- anoﬁnoyn06n0€3 + anoﬁnoyn05n0€4 )d(hn—lrp)

< €n + (1= ano(1 = (1 + @noPno + Pro¥no§? + Bro¥nodnoé>)
but
(1 = ano(1 = (A + anoBro + Bro¥noé? + Bro¥noOnoé>) < 1 — ang(1—¢)
d(hn, p) < €+ (1 — ano(1 — §))d(hy—1,p)
1-a,w(1—-¢&)<lande, =0
by lemma (2.13)d(h,,_1, p) = 0 as n — o then
d(h,,p) > 0asn - o
Conversely If h,, =p
en = d(hn, Q(Vighy-1, Foen, XiZ1  ani))
< d(hy,p) +d(p, Q(Vighn-1, Pen iy i)
< d(hnp) + X1 anidVighn_1,p) + nod (e, p)

<
d(hn: ,0) + Z?:l Lianid(hn—l' ,0) +
Ono [fod(en' p) + AOQ)O(d(TOp, P)) + nomin{d(e,, ¥e,), d(¥°p, p)} ]

< d(hyp) + Zf:l Lianid(hn_l,p) + anoéod(en, p)

(3.9)
d(en,p) < (1= Pro)d(ghy_1,p) + ﬁnod(?ofn' p)
< (1 = Bro)d(hp_1,p)
+ BrolE0d(fn, ) + 2000 (d(F°p, p)) + nomin{d(f, ¥°1,), d(¥°p, p)} |
< (1 = Bro)d(hy—1,p) + Brood(fn, p)
(3.10)

d(fn, p) < (1 = ¥Vno)dWVoghn_1,p) + ¥nod(F°kp—_1, p)

106



Journal of Education for Pure Science- University of Thi-Qar
Vol.13, No.3 (Sept.2023)
Website: jceps.utq.edu.iq Email jceps@eps.utq.edu.iq

< Lo(l - Vno)d(hn—lrp)
+ Yno[€0d(kn, p) + 2000(d(¥°p, p)) + nomin{d(ky,, T°k,), d(¥°p, p)} |

< (1 = yno)d(hp—1,p) + Ynood(ky, p)
(3.11)

d(kn' P) < Z{'{:l 6nid(ViEhn—1; P) + 6n0d(T0hn—1' P)

<
L L'6ud(hno1,p) +
Sno [Szod(hn—l' p) + /10(Z)O(d('¥0p, .0)) + nomin{d(hn_1, Fhn_1), d(¥p, p)} ]

= 2?:1 Li5nid(hn—1:.0) + Snoéod(hy—1,p)

= (Zi'{=1 Li5m’ + 5n0§0)d(hn—1',0)
(3.12)

L={Li=012,..,k}
From (3.9), (3.10), (3.11) and (3.12) we have

€n < d(hy, p) +
( {'czl Ani +
Anoéo ((1 = Pno) + Broéo ((1 — ¥no) + Vnofo(Z{-Ll Sni + Snodo ) ))) d(hp-1,p)

Take limit for two sides with d(h,, p) = 0, we have d(h,,, Q(Vigh,_1,F%e,, ap;)) =0
By definition (2.12), the multi_L explicit four-step iterative is F°-stable

Corollary 3.13: Under the same condition in theorem (3.12) .,if F° is Suzuki generalized
nonexpansive self mapping on E then, the multi_L explicit four-step iteration , is F° stable

Corollary 3.14: Under the same condition in theorem (3.12) ,if {x,},=, defined by the four-step
explicit iteration then, it is ¥ stable.

Theorem 3.15: Let (X,d, Q) be a convex metric space and F! be a finite generalized quasi like
contractive self mapping on E for all i = 0,1,2, ...,k with & € [0,1),and g be a non-expansive self
mapping on E, If p € CF (¥, Vs, g). Then, for x, € E, the multi L explicit four-step iterative
convergence faster than multi_L explicit Noor iteration and multi_L Picard s-iteration

proof.

{x o multi_L explicit four-step iterative
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d(xn' ,0) = d(Q(ViExn—l: TOYn:Z?:l ani)' p)
= 2$c=1 anid(ViExn—l'p) + anod(?oyn' ,0)

< 2?:1 Lianid(xn—lr p) + anod(?OYn: p)

<
{‘(:1 Liam-d(xn_l, p) + ano(§od (Y, p) + AOQ)O(TOPJ p) + nomin{d(TOyn, V), d(TOP: P)})

= Zi'czl Lianid(xn—lrp) + anofod()’n. ,D)
(3.13)

A, p) = d(Q(9%n-1,2n , (1 = Bro)), p)
< (1 - .Bno)d(.gxn—lf ,0) + ﬁnod(”FOZn: p)
< (1 - ﬁno)d(xn—l» p) + .Bnod(”FOZn' ,0)

< (1 - Bpo)d(xy-1,p)
+ Bro(&od(zn, p) + A000(°p, p) + nomin{d(¥°z,, z,), d(¥°p, p)})

< (1 - Bno)d(xn—l' p) + ﬁnofod(zn' p)
(3.14)

d(Zn: ,0) = d(Q(VOEunI TOyn ’ (1 - VnO))' ,0)
< (1 —yno)dVopxn_1,p) + ynod(?FOun, p)

S Lo(1 = ypo)d(xp—1,p)
+ Yno(God(un, p) + 2080(%°p, p) + nomin{d (Fun, u,), d(¥°p, p)})

< (1 - Vno)d(xn—li P) + Vnofod(un: P)
(3.15)

d(un' P) = d(Q(ViExn—erOxn—eri'c:l 5n0)'p)

=< Z?:l anid(ViExn—lrp) + 6n0d(T0xn—1vp)

<
{'(:1 Lidnid(xn—l; p) +
Ono(§od(xp_1,p) + )lo@o(?op’ p) + nomin{d(TOxn_l, Xn-1), d(?op’ p)})

d(un: ,0) < (Z;{:l Li5ni + 6n0'>{0)d(xn—1; ,0)
(3.16)

L={Lli=0,12,..,k}

§=4%o
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From (3.13),(3.14),(3.15) and (3.16) we have

d(Xn, P) < <Z{'€:1 Ani + anof ((1 - ﬂno) + :Bnof ((1 - VnO) + ynOf(Z?:l 8ni + Snof ) ) ))
d(xn-1,P)

= (1 — Qno + anof(l - ﬁno) + anofzﬁno(l - Vn) + an0€3ﬂn0yn0(1 - 6n0
+ 6n08) )d(xXn-1,p)

= (1 — Qpo T anof - “nofﬁno + anofzﬁno — Qno 'fzﬁno Yn + an0€3,8n0 Vno
— Uno €3ﬁn0 Vn06n0 + a’n0€4.3n0 yn05n0 )d(xn—lr P)

< (1 - ano(l - 6 )) d(xn—l» ,0)

A, p) <TT=y (1= ajo + @0 — @oéBjo + @oE%Bjo — @02 Bjo¥; + o> BjoYjo —
ajo £3Bjo ¥joSjo + ajoé*BjoY oo ) d(xo, p)

d(xnp) <=1 (1= @jo(1 =¢)) d(xo,p)
Now to get {x, }n=o multi_L explicit Noor iteration
d(xn; .0) = d(Q(xn—lJ':FOyn! Z?:l ani)' ,0)

S 2?:1 ani d(xn—l' P) + anO d(TOynl P)

<
’ic=1 i d(Xp—_1,p) + Ay [fod(}’n' p) + Aoq)o(d(To,D» ,0)) + Uomin{d(Yn'?OYn)' d(TOP: P)}]

= 2$c=1 Ani d(xn—lrp) + anofo d()’n' P)

(3.17)
d(yn' p) = d(Q(VOE 9Xn-1, ?Oznl (1 - .Bno))' p)
< (1 - .Bno)d(VOE gxn—lrp) + ﬂnod(Tozn: p)
< L°(1 = Bro)d(Xn-1,p)
+ Brolé0d (zn, ) + 2000 (d(¥°p, p)) + nomin{d(z,, ¥°z,),d(¥°p, p)} |
< Lo(l - .Bno)d(xn—lr p) + EOﬁnOd(zn! P)
(3.18)

d(zn' .0) = d(Q (ViE IXn-1, VOETOxn—lr Z?:l Vni)' P)

<Y1 Yuid(Vog 9xn-1,p) + Yno d(VieTxp—1, p)
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<
i’czl Liynid(xn—p P) +
LOVno [Szod(xn—p p) + AOQ)O(d(?Op, P)) + nomin{d(x,_4, ?Oxn—l)r d(?op; P} ]

< Zi'(=1 Li]/m-d(xn_l,p) + LOVnofod(xn—l»P)

d(zn: P) < (Zi’czl Liyni + Loyno'fo) d(xn—li P)
(3.19)

L={Lli=0,12,..,k}
Take & = &
From (3.17),(3.18), and (3.19) we get
d(xn,p) < (T2 @i + @nod [(1 = Bro) + EBno(Zi2s Ymi +¥no )])d(n1,0)

= (1 — Uno + anOE - anofﬁno + ano’fzﬁno - anosﬂﬁno)’no + anofgﬁno]’no )d(xn—l'p)

d(xn, p) < [1j=4 (1 — ajo + @joé — ajoéBjo + ajo&*Bjo — Ajo*BjoYjo + o> BjoYio ) d(xo, p)

Now we will compare the rate of convergence between {x,,}5, multi_L explicit four-step iterative
and {x,, }o=, multi_explicit Noor iterative

MEFSI _

MENI ~—

li ?:1 (1—“jo+“jof—0-’jofﬁjo"'“jofzﬁjo—“jofzﬁjoyj +a;jo&3Bjo¥jo—jo E3Bjo ¥jobjo+ajoé*Bjo¥ joSjo ) d(xo,p)
m

n—oo T (1-ajo+ajof —ajoéBjo+ajoé?Bjo —ajoE%BjoY jo+joE3Bjo¥ jo ) d(X0.p)

=0

By using definitions (2.11), we have multi_L explicit four step iterative faster than multi L explicit
Noor iteration when

Now to get {x;, };—o multi_L Picard s-iterative
d(xp, p) = d(Q(VorYn), p)

< L°d(yn, p)
(3.20)

d(ynt P) = d(Q(g Xn—1, VOc?izn ’ “no)' ,0)
< anod(g xn—lrp) + Zi'czl anid(VOSTizn'p)

< apod(xp_1,p) + L° {'C:l anid(?izn' p)
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<
Unod(Xno1,p) + LTy i [§d (20, p) + 2,0 (d(Fip,p)) + mimin{d(zy, B, ), d(¥p, p)} |

< anod(xn—li .0) + LO §(=1 ani'fid(znr ,0)
(3.21)

d(zy, p) = A(Q(Vigxn-1, %01, 21=1  Bui)p)

< Z{'(:1 Prid(Vigxn_1,p) + Bnod(TOxn—1;P)
<

1 LBuid(enor,p) +
Brol€od (X1, ) + A@o(d(F°p, p)) + nomin{d(x,_1,F°x,_1),d(¥°p, p)} |

= Z’ic=1 Liﬁnid(xn—l' p) + 5nofod(xn—1:P)

< (Z?:l Liﬁni + .Bnofo)d(xn—l' .0)
(3.22)

L={Li=12..k}
E={¢&,i=12,..,k}
From (3.20),(3.21)and(3.22) we have
d(xn, p) < anod(Xn-1,0) + Ty @ni§d(2n, p)

= Aol (-1, p) + Ty @i (BEy Bt + Bro§)dCenms, 0))

= (@0 + 25 am€(Zy Bui + Bnof)) dCtnos, p)

< (ano + (1 - ano)f)d(xn—l' p)

<1- (1 - ano)(l - ‘f)d(xn—l'p)

dlen,p) <Iljzy 11— (1 = aj)(1 = &)d(xg, p)

Now, we will compare the rate of convergence between {x,}n—, multi_L implicit Noor iterative and
{xn}meo multi_L Picard s-iterative

MIFSI . ey (1-ajo(1-§)) d(xo.p)

MPSI  nsoo M, 1-(1-ajo)(1-§)d(xo,p) -

By using definitions (2.11), we have multi_L explicit four step iteration faster than multi_L Picard s-
iterative .
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Corollary 3.16: Under the same condition in theorem (3.15) ,if ¥° is Suzuki generalized
nonexpansive self mapping on E then, the multi_L explicit four-step iteration convergence faster than
multi_L explicit Noor iteration and multi L Picards-iteration.

Corollary3.17: Under the same condition in theorem(3.15), if {x,}n=o defined by the four-step
explicit iteration then, it is convergence faster than explicit Noor iteration.

Conclusion

1- We conclude that generalized quasi like contractive mapping more general from Suzuki
generalized nonexpansive mapping and Zamfirescu mapping.
2- The multi_L explicit four-step iteration, multi_ L explicit Noor iteration and multi L Picards-
iteration convergence to fixed point of generalized quasi like contractive mapping.
3- The multi_L explicit four-step iteration, multi_L explicit Noor iteration and multi L Picards-
iteration are F'- stable .
The multi_L explicit four-step iteration convergence faster than multi L explicit Noor iteration and
multi L Picard s-iteration with generalized quasi like contractive mapping. We will study these
concepts in the future using spaces and other mapping, see([23-26]
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