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I o Introduction

In a previous paper [13] we have studied a class of iterative

procedures of the form

(1) Fxn+6F(xpn,XG i ~x4):O . A=D1, 2 e

N

where F was a nonlinear operator between two Banach spaeces, O6F.a.strenaly

consistent appirozimatieon ef- P, and (o ) v D) two secuences of
: ning ‘nony0
iritegers satisfying the condition
2 -l=g <gq £n O0=p <p_<n g <p. .
(2) SRS : RSP : oSPh

This iteralive procedure reduces to Newton’s method for o :'n: and wo

n 1)

3] pkm+j:qkm+j:km ; §=0, Lovaesy~1g B0, 0000 o

where m is a fixed positive integer leads to an iterative orocedure in-
Messdaniad il e el o be 128 ), f22), {241, If

(4} p =lm

B
<
.

e jzkmwl - 3=0,1 pon v plindy =0, 1,

then (1) reduces to the so called multi-sten secant method (see [E],
TUp e RN TE PR (TR

It can be proved that the seguence (z

kK kz=a

order of convergence egual to m+l in case of choice (3), and 4~m§m-m

in case of choice (4). The parameter m can be chosen accosding to the
dimension of the space as to maximize the efficiency of the procedure
(see [201). '

Usually 8F (x,y)#6F (y,x) so that together with (1) we may also

consider the iterative procedure

(5) o e SR R, (R el O S n=0,1,2,... .

More generally we can set
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where for each n, Arx ganalbe - taken sither-8F(x .,y ) of SPlx ,x )ie
&) N W o < ~ 7
(7) e B e ) B e T x ) L =010,

Insthesdircy Tme of the present paper we shall make a semi~local
his iterative procecdure obtaining a slicht generaliza-

i J

in 13}, This will improve slso a result-of

In the second part of the paper we shall investigate the mono-
tonicity propertiesiof an iterative procedure of type (6), (1) gene-
: ! G

railz1nr Eople remn bt A, D1 T19), 0023, [2517.

2o Notation

If X and Y are two linear spaces (L-spaces) then we denote by
L(X,Y) the set of all linear cperators From-o X Ao b X tanda e
topological linear spaces (TL-spaces) then B (X,Y) denotes the set of boun~-
ded Linedr operatorg ifreon A into ¥, -IfeX and Y are nprmed spa J.(Im .
~-spaceg) then the space B(X,Y) is endowed with the operator norm. All
the norms will be denoted by the symbol |-}.

A subset K of an L-space X is called cone if K+KeK and aKeK for

r—
o)
?_J.
n

i
a>0. The cone K is called proper if RA{-K}={0}. If d Proper cope

partial rordez=

o
:_)-
fi
oY)

ef iXatiensthe relation "= vdefined by xsyess y-xel

dng in X. Apn lL-space X endowed with such-a relation is called a par-

. tially ordered linear space (POL-space}. Two elements x and y of X are

called comparable if either x<y~-or ys<x holds. If x and y are comparable

“ther we denote by xAy (resp.xly) the minimum (resp.maximum) of x and y.

we denote by [a,b] the set {x:X; asxsb}. If u, v are two

o
L—h
0
A
N
(13
5
®
=

comparable points of X then we denote by <u,v> either the set Eu, o i

usw, or the. set [y, 0l 18 wv,
A TL-space partially ordered by a closed proper cone is called a

TYOETNT

partially ordered topolegical ‘linear space (POTL~space) . A POTL-space

“Hode callcd wesmal i, oiven alocal basis Ul for the topology, there

exists a positive number n so that if 0<zeUel then [0,z]enU. A POTL-

" -space is called regular if every order bounded increasing seguence

has a limit. We note that any regular partially ordered Banack space
is normal but the reverse is not true. For example the space C[0,1]

with the natural partial ordering is normal but not regular. All finice

dimensional POTL-spaces are both normal and reqular.

~ ol

Let X and Y be two POL-spaces and G an operator from X into i



G s cal ed e meg s Tve i Ge 0o a1l 220 Tinverse nonnegative it

Gz dnplies >0 dootone Jf 2z <2 impliecs Gz <Gz,  , antitone

iMpimes €2 clLg 0 LG e mopnegative we write G20, 1If G and B

3 } e WL AR - B
2 -
operators ‘such fhat i CG=H0 then we write B<G Thea cma T 5w 3 4
PErators SUC ha G J iz e eI ] GRS o AN SRS @E Ty A PR AIBERR SRl v

relation ="SdeFined above becones: o

T be an operator
belanoing &0 DX, 1) Bn operator el (Y,X) is called a left (respurzicit)
sublnverser of T i f Sl=<1 (resp.TS<I) where I denotes the identity ope-

S rator X (resE, dmo V). S e called -a subinverse.of T if it is a3 Jest

St e GG 25 > Soalinh S AR P X DiE S £ ~
as well as a right subinverse of T.

3. Semi=local convergence

3.0, Theoren. et B be o wopnlineay operator defined on 4 comyjex subset

ofsa Banach space X, with wvalues in a Banach space ¥, and lef R o

¢

_ . . G RS . 2
- be twoipoinbgsanremescl inteior D oof D osatisfying thedinequality

B I ~x_;l<c .

o

Suppose F is Fréchet differentiable on and thece exists a mapping

Lo ol < ; ) :
or:ﬁxu+;(A,Y) scch hat the ] inear opgdrator AO ; where A. 1is either

SE e a0 e sl e i is: Anvertidble cits invense T is coptinuons
== al =R ) O
and:
=) IT Fx_|<b
D T
[0}

(10 !TO(SF(X,y)~F’(ZDISa(IX“z{+iy~ZI); K Y 1 ZED

et (pn)nzo ane (g

et be two sequences of integers satisfying condi-
44 4153 ey .
el 20

If the ecenstents =, b, c -introduced above satisfy the dinequali

(11) ac+2 (ab) 1/ ?< s

and if the set DC:{XED; fiis continucusiat x} contains the clesed thel

; 3 Je)
U withicenter o =% LB and Padius ¢ ~§é11~ (2b+c) ~[ (1- )QAab] /@,

L e Stel e b

- then tlie iterative procedure deséribed by {6), (T} s well defina

(i.e. for each n there exists Xn%lgD satisfying (6)}), the.sequence

(xn)nzl broduced by i d  converges t
_and the following estimates hold:

- ,..xr* < = 5 —a o -~ 7 - X7 3 Ve bt - _{-
() lmn x I_,.tO |<n xol [(to !xn xol) (1x % !

G .a root x*el of the equatiorn Fx=l

e og ‘= | ol =D Cix =% e = i i) -



. 2 Q
forall Sy el

i 0w 2h Lo iRy Rk

where

(14) Cﬂ%fL(1~ac)2w4ab]l/%~ ﬁ

oLy
(15) T e e =
£ i o Bl & e el S
) a
n n

Proof. e shald doliionielosely the pruaf of Theorem 1 of [ 131, First

we observe that' the linesr operator P=6F (u,v) is invertible for all

o ;
u,veD with

(16) fisae 0 Dligese il
; () ® )
Indeed from- (10t afeltows vthat

Tl P (A <R i (P~ (x Y)I+FIT (P"(x =R M=
! o [ =] O\ A )l 'JLO\I I (-'\O/)l ‘PO\J ( O"ij!-

1A
i\

"/

Sadliusat e liliens il oo
G e SRS

so that, according to Banach's lemme P is invertible and

e it T
(©) @]

o~

179 !(TOP)'

et s note that condition (10) implies the following Linschisz

conditten toraEfs

(18) ITO(F’(u)wF’(V))ISZ&IU»JI, Mavel) .

(19) Fx-Fy=I[ jF’(y+t(X“V))dt3(X“])

we deduce that

(20 ]TO_Fx»Fy~F'(u)(x—y)]!éa(]“wul+lymul)Iwa!

Finedly from (10} and (20) we have
(23 ITO[FXwaWSF(u,V)(ny)]iga(Ix"ul+ly~uI+lu~v{)§x~y!

o) 5
for all v, v, By o centinuity argument (19), (26} and (21) revall

valid if x and/or y belong to D,.

Using the above inequalities we shall prove that

-

(22 Ixnmxn+1!3tn‘tn+l

SR S S DEERET ST S IIOT O (4 ) ixren by ) .S
s s e e that thie soguence (L ). o GIVED D (1554

h

decreasing and converges to d. If ki g nonnegitive integen and i

{20 tiolde oy pek-1 Lhen!

SKE
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Tnie sheowe el 30} 05 satisfied for u=x, apd v=Ex,. with 1, ¢
: - Ly o
5 j .

oo ~ -
for n=k.

Thusis(Z2 ) assuresithe fack that (6) is well defined.

| Fox ns==1lanog n=0 (22) seduces to [x

et 7% lge and Jx —x, l<b (coms

(@) 1

|

% pare-wibth - (8) and (91}, Suppose - (22) holds for n=-=1,0,:..,k; where k8.
% ‘.. Denote T _=A_ T,

I n 11

Using (6), (17) and (21) we may write:

i : Toe e

=) VT e e e
Jaskal k+2 | ; : ) IOL L 41 X, ?J< W },) Jle

&%

¥ P 5 - ~
L L B B e By e
. e £, ~t. =
~“l-a({t ~t +L oE A Jwto)\ k- kbi”
k+1 T +1

5 (€}
Fuar Siekg

Tshe e

We howe thus preved ‘that (22) holds. for all n. From the conplote
sness of ‘X it follows that the ‘seguence (Xn)r , converces %o a point

%% and that

) i U A = <z e Ji NE T e XF e ...- — ST
PSR T N e S L e I D)y -2 |

: o8 k
Sxi e k
wherefrom it follows that Fx*=0.

Let us take now K and y=x* in (19) and denote

F’(x*+t(yn“x*))dt. According to (22) and.(23) it follows that

\

4]
i
O €y s

v e aletes Sy ke [22)x. =x J4lxex® el
Ixn e Kof | o Eo gl 1 s o] l i I

3+ pimst Rl g Tl e (.~ 4t =d)decgit to= ;
<o 2(lyn “Ol+{x T (LO &k g e ?to c=1/a

Using (10) and Banach’s lemma, one can »rove that 8 is invertible anc

; : sl

i 0l —x [+ix —xf{+a)]

o} e n

80 th {17).) According to (24) and (25)

ey =i -~ N e A ~ B e T B S [
SEE aidD wnée pProoi. L InlHUaiity . \4d/ ) 2o

(25)

—
=3
wn
<

{7
i

we have




n D |8 9]
- Pn-1 1-1 Pn-1 “n-1
s ¥ ‘Pﬂn“i%qwl'
I=ailfl= =% 1Hlx =x"|l+c)
) n
and it dis easy to see that the sbove ineguality together with the fact

{xn4x*§<to implies the cotimate (120

Using the ddentity
i =l ; .
bl i ) T TR -Pre bR (XN )

S 2 ; g
it il @ n @ n n bl

- and the inequalities (17) and (21) we obtain

: a0 = et b lx cmx 1)
n n P q
kst = e = i B e T bl
nlr e Tl e Ry —x e ot S8
P o a o
12 1
S This inequality implies the lower bound (13) &

Let us observe that by taking x=y in (10) we deduce that the

=

Fréchet derivative of F satisfies a Lipschitz condition of the form

IT_(F" (y)-F' (2))152aly-z!.

0]
)
‘._l
n -
o
i
En
i

Conversely if the above condition isésatisfied then (10) is
_ filled, taking for .example &F (x (V)= g P’ (tx+(1-t)y)ldt. It follows:®

tliait for XO: 7 and ¢=0 the nypothesis of Theorem 3.1 reduces tc the
.hypothesis of the affine invariant version of the Kanterovich theorsn

[6 " e obtain thus-the following:

2. CoroJlaky. Teke XV be two Banach GDQC@S and D a convex subset of

X. Let F:DeX~Y be a nonlinear operator, Fréchet Jdifferentiable cn B,
[¢) Ty - . _ =
Suppose that, for an szD, F’(xc) is invertible and its inv/ersc mo”
:[F’(Xo)3—1 is continuous. If there exist two constants a, b such
that
[¢]
dabzl, lTOFxOIsb, ITO(F’( 2 =Bt (g} ) 22aln-vl, X YeD:
B 1 1/2
and #f Ues e G xrn AT PR | <=—[ 1-2ab~ (1-4ab) / e o=ixD; B it ecis
5 ! O o) 2a @
tinuous at x}, then Newton's method @
B (% X -x_)=0 =0k, e
(26) FXn \ n)( il I’l) » t L4
is well defined, the sequence (xq)n&ﬂ produced by it converges ol
L
root x*eU of the equation Fx=0,an nd the following estimates hold:
G iis e < (Y215 =x ‘2]1/2
<P - s > - - = Ll bl CD 7 bk e
(£2.72) lxn X I>.O !xn > Pl Gl [ e 00 .

1/(. . 1 P
= e =i =x ) 2 R % i ¢ X o A D pen S
(28) ‘Xn x 12l o {Jl’\ AOI) (Eyrl OIH n \O!)IYn ‘] O g0
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.ing the hypethesis o

Begearlb g
where t _=(2a) &2
It 4s interesting to note that the error bounds (27) and {28},

which- tollewfronm (12) and (13) for ¢=0 and p =g, =n, are generalls: Toxe
g e

accurate than the error estimates obtained especially for Newton's re-

thed by Gragyg and Tapia [71, Miel [10], Potra and Ptdk [141] (see Lr2ln

We also note that the error bounds obtained in Theorem 3.1 are sharp

in the following sense:

2.3 Prepesitipn, 11 250, b0, c20 are three constants satisfiying iaées

quality (11} Ehen:

M]CR verity

(i) There st a function F:R»R and two points X rX
£ Theorem 3.1 and for which the estimates (12) are

abtaiped ok eaghin=12,3, % . .

(1i) For any given neZ, there exist a funcfion fn:R»R and two
lLR verifying the hypothesis of Theorem 3.1 and for which

poants xo,x
Y holde with equality,

oo S R T e e o o S SN :
. o o vl et 5 o ,.
Cidh (m=w=d o~ f st and £ (x)==x"44t -3¢ = 18 x@
n n il n n
2=t o= =W

4., Monotonous converdgence

In this section supposing that the operator F acts between two

. POL~spaces we shall use iterative procedures of type (6} in gréer- to
€

obtain monotonically convergent seguences enclosing the roots . of the
equation Fx=0. :

First let us introduce some notation: Let X ,X_ ;.,¥V be three
comparable points belonging to the domain of definition D of the ope-
rator I sueh ‘that ;

2 < cD ..
(25 Rao By ¥ >

We denote by Dl the set

(30) Dl~ flse, y)ie <38 l,yo>2'; x and y are comparable}

and we consider a mapping A defined on D, and taking values linear
o

operators. In the statement of the next theorems we shall use the

following set of hypotheses and conclusions:
13
1) X =V Fx =202Fy =
L Gl o o (H. )
: [
(32) E-m i v )iiyen) o ufvsusvey '



oot

s

PSS DN

) ol F%O>”>ry '
(Yv?)
(34) By=Fidnn) (p=ad) o X SxEysuly
35) S e
o) X 2 o =0
( Gk o Yo ! o
5
(36) EveBresi(u, v ) (v=x) ., xwlsxsyﬁuﬁv.
37 ;< T <O<F ]
(27 X B IXOWOMLYO 5
(H,)
(38) Byl Al (yen) o UWVvsxsyay o .
X <% = <y Py >0>F i ;
e, Bx o0REy =0, L, e | AC )
Xr"xn§12yn%12yn 7 FxnzOszn ' n:O,lfa.a.!(Cz)
e 2.‘ 5 Tz <J<f[‘ = o Skt i
e n=0,1,..s | (C5)
X =X < 9% e as(0i = :
nonml el Yt Ty L nelits i(cé)

4l @h&grﬂm.'Consider a nonlinear operator F:DeXsY, mhere X is e reon
lar PUTL-space and Y a POTL-space, three comparable points X o E g
@f D saticfying condition (28], and a mapping A:Dl B, Y ), where D1 1g

the set defined by (30}, Let: (p p (q )J be two secuences oOf

v

)
N n=0
integers catisfving concition (2). Lssume +hoL hypothesis (H.) is . s=
=L

ks

tisfied for an ic{1,2,3,4} . Assume moreover that the linear operato
1; : S . ; = ;
(1) A(u,v) has an injective nonnegatlive continuous left subinverse

fer all (u,v):D Then':

19, whe iiérative‘ulqorithm
(39) FXn+An(Xn+1"Xn):O :
(40) By hh (\/YlJrl yn):O ; : =10 0 A
(A% Anc{A(xp ,xq e A(xCI ,Xp )3
T oo 10 n n

is well defined (i.e. for any nel there are Xoid and -y +1 satisfyving

(390 and- 0 .

2O° Conclusion (Ci) holds.

(@] § ¢ § e e e
39 There exist two comparable points x¥, y” in <X 1Y,> such

bhat i limoee o, vy v
7 h - n

ne n-re
. O P e & b . .
i iF the opemahons (1) Ay n=0,%,2,... are IpUerss LDellicd =
1
tive then any solution of the egquation Fx=0 in <xo,y0> belongs to
A A

=

o i e e DE e S Sk
wrats e ueds gy o and Eu=0 imply ue<x” ¥y >).
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Proof . Me shall make the proof

E o)

forithe case i1, let B be aconbic

p

nuoussnonE ngE Larineahnegative left subinverse of (wAO) and let us

e S e e 4= i - N Y 9y A A
consider the operator

M0 fEJC;wzic)W-%}< o

itedS ensyte see bl Hig. 180

g =—B Fvy
H(0)=-B Ty >0,

H(yovx )-y - =B Ex ”BO(FyOwaO~AO(yO-

@E RO @)

“According to Kentorovich’s theor

Hw:we[O,yOmxoja Taking Vs on

D
Q
o
0
o
il
25
]
c

Using (32) we de

Now let us |define the operator

G:[O,y,MXO]+X, GX=nx

G 1s clear ly continucus isotone

G(D)=BOFXOZO y

Gly.=% J=v.~% *B B=E [y e =Ny
'J(} &) 1 O .'l o -Q\_(

i i

/

e (l ] )

tone and continuous. Ve also have:

3 Fx_S5 :
OJ) / O

-5 ‘/ -
o” o
rem [ 81 the operator H hgs a fixed point

we have

Rl e
Q &) O

and we have

-x )=y
O

e R e e
“Iio el

e

Applying adain Xantorovich’s theorem [8] we deduce the existence of a

Sy

point ZE[OLyl*XO] suen thet z=Cz. Taking XqFX +z it follows that

Roas N b e N
O Q Al

@)

Using the above relations and condition (32) we obtain

For =P iy N il = >0
AL O

s Srtlo il

Proceeding by induction we can

{ satbilistyvin
(= )nZl and \[n)nZI satisf xldq
lews that theve ol =k ' .y =X

5 £
have obviously x"<y

Su= A = he
i X SUsy and Fu=0 then

4

A (}Zl —-\_1)::_[) v N — R

(e} 1 oo sl 7o)

Q
o]
Q)

show that there exist two cquencva
.Y+ The space X being regular it fele

such: that % =lim x* , ¥'=lim y < e

=N
n->w 2 >0
we can write
el 0 Ry SR
') (e ZC ()



<
S

It fthe operacor (wAO) fs inverse nonnegativeithen it follows that =
i ] 35

SUR%, Proceeding by induction we deduce that xléuﬁvn helds for iall n
¥ ) 9 e 3

- & 3
Hence x"=su=sy" g

To complete the statement of the above theorem we shall agive

s ) . = 5 s st % .
_some natural conditions under which the points x° and ¥ are solutioms

of the equation Fx"O. :
4.2. Propesition. Under the hypothesis of Theorem 4.1 suppoge that R

is continuous at x* and y*. If one of the following conditions is sa-

tistfied:
(1) X is normal and there exists an operator TeldX, Y}, having a

continuous nonnegative inverse, such that AnST for sufficiently large

n;

(ii) Y is normal and there exists an operator Sel. (X, ¥) such that

A =9 for sufficiently: lerge n;

n ;
Gsiis) sthe eperators An sl k2 . ave eguicont inbuous.
Thet) Exl =Ryt=08 :

The proof ol this proposition is wvery simple and will be omitted

(mee 1T

et werneresthat 1 F Was a! linear continuous Gateaux derivative:

SER) ek each point Xc<x_l,yo> and if the mapping F’:<x_l,yo>+B(X,Y)

is isotone, then conditions (32) and (34) are satisfied taking respec=

= Eively
(42) 0 Lo v o 1 by B (u,v)aDl
{43) Ala,v)i=F' (ukv). ., ' (u,v)aDi :
T{ F' is antitone then (36) is fulfilled for A given by (43), and (38}
iz fulfilled for: A aiven by (42). with the choice (3), (42) the results

of Theorem 4.1 and Proposition 4.2 constitute a slicht improvement of
the result of M.H.Welfe [25].
We also note that conditions (32) and (34) are satigficd 16 Aals

V

a divided difference of F on <X_1,yo> (i.e. A(u,v) (u~v)=Fu-Fv) which
is isotone in each argument, while conditions (36) and (38) are satis—
S%.’\r =y

1@~

fied if A is a divided difference antitone in each argqument. This
that the results contained in Theorem 4.1 and Proposition 4.2 repre-
sent a generalization of the result obtained by J.W.Schmidt and H.
Leonhardt [191 concerning the secant method (see also [17] angf 2l k.
Now let us make some remarks on the regularity assumptipn of sthe

space X appearing in the statement of Theorem 4.1. This assumption was

. 2 - ' = . P 3 \‘_jq ~e If\\\-_ 1\' ‘:’S
essentially used in proving that the iterative procedure (39) (41) 1
In

well defined and that the seguences produced by it are conveigent.

: e e SR s e
Proposition 4.2 we have given sone sufficicent conditions unaer which



St L8 At

cilefiTniiteSo @ Stiece caquenices: are roots of the douation Px=0. We have
already mentioned in-Section 2 that the regularitv condition i rather
restrictive, n seome cafes the existence of the solution tan Lo o ied
by other means without this assumption and iterative Procoduro e ke
applded i ior S enelocing the icolution (see [11). In +the following  thceorem
we sshalllssheow that fan teplicit versjion" of the iterative procednre

(89)=(41) can be used to this effect.

 4.3. Theorem. Consider a nonlinear operator F:DeX»>Y, where X and Y are

«

»POstpaces and let R_1rE 1Y, be three comparable points of D satisfy-

ing condition (29). Consider also a mapping A:D

& ¢ 1 D 3
the set defined by (30). Let <pn)n20

L%, V) where Dl is

be two sequences of

1l
and <qn>n20
ipteders teal sdynneg condition (2) and let i be & fixed integer betwecn
1 and 4. Assume the operator‘(~l)lA(u,v) has a nonnegative subinverse

-

forany s (u, vie Dy and hypethesis (Hi) ls-sakigfied.

ik
Thensdhe s itemative Jalgord thm:
44 ® =x ~-B Fx
(44) el on ne n »
(0l R
45 ‘ =y ~B'Fy
( ) yn+l yn n En
i Gt o : s s
where (-1) Bn (=) hg are nonnegative subinverses of (-1) An ,(~1)A£
3l ; o b : o o \
zio = 1| S X - A (x 5% 2NE tes two seaguences el
=) T * 4l o

(Yn)n>0 saeiEtving Canelusion. (C.) . Morecover for any Eolution ue

8<xo,yo> of the eguation Fx=0 we have

(46) ua<xn,yn> ; =0 1L s B

Proof. #We shell prove the theorem for i=1. In this case we have:

(47) B =0, BI2O, ToR B R IZAéBé s DEBIAL

Erom ol 22 0 44y . (A5 and (47 it follows Ehat :

- :’4/T‘>
Yol BEllv0,

e L R R T T
S e e e Bo(‘yo e Q'Ao(jo <o) Yo o J

% e =R o0
e & o Z

=X =i =sa SRR SOk Rl el ) R R (A (St
g s e e s o el Py slx JoR (Bl

Hence Xl’yle[xo'yo]‘ Uenneiacadin  (31) , 432}, (44), (45

obtain:

* ) 7 B e ’Fw- =T A
Bas s S = o F

Fxl=Fx wAﬁ(xlwa+BOFxO)=Fxl—AABAqumAU\x1~xo)zrxj—:xo o K1 7%,

s

)



fitn wF'!x = =X ~Bé(FyO~Fx il

Thus we have proved that x <x_ <y Yo and FxlﬁOﬁFvl o Procecd ing o
indbcrl on welldeduee st iat. (€. ) 15 saftistied
L

Bnadl oy Son e ane ] o ,yO] and Fu=0 then we may write:
ylwu:yowumB

= e wEES Vom o B 2 e L e S >
u-x,=u 9 BO & Rofu bO(AO(u xo) (Fu FXO))zo :

Hence x

lSuSy. sunels - 10w alaelic Eakein xn§u§yn for n=l, 2y

1
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