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OF THE HEAT CONDUCTION THROUGH

RECTANGULAR PLATES
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l.BASIC EQUATTONS

a) The boundary value probletø. The differential problem with non-hornoge-
neous mixedboundary conditions (Dirichlet-Neumann) is considered on the rectangu-
lar domain O: (0, a) x (0, b), with the boundary ôf), with respect to the unknown
fi.rnctionU (Fig, l):

(r r) ru = -(x,#.*r#)= .f,(*,y), (x,y)ea
\ cæ, oy. )

U(x'Y)=1 on K2,: g¿

ôU
Ñ=o on Ñ)å=ocucB

au - f \ -^
Ñ = -r- st?) on ôttl) = AB

where: ôÇt= ôÇtrl)ôç¿2, ôQz= ôAiUôQ':r; L + er(y) =g(y),-û are given tunc-

tions [sr(0) = 0, gi(ó) = 0] ; À; (const.) > 0 are given and ôUlôN isthe derivative

along the conormal on ôf). The boundary
value problem models either heat conduc-
tion in aplate (if Uis the temperature in a
rectangle of conducting material with one
edge at unit tempetature, two edges
thermal insulated and the fourth having a
heat flux;j - source function of the heat)
or the flow of an inviscid fluid (if Uis the
velocity potential, ?r', = l, f, : 0).
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b) operatoríal equation (homogeneous boundary conditions). The boundary
differential problem can be written in the operational fonn:
(tZ) Au:f,feH
where

(1.3)

A: H -+ H (H : Lz(aÐ - Hilbert space) is a linear differential operator, with

(t
4¿) =i, .cr(o)n rtßi)\n".4(o),u= 0 on ær, X=ñr . eyu= o o,, æ:r)

Alt=-Y.(Qvu),n=l^; ;], " 
=ß:,t, ñ=v=;:[;,ijÌ

u = u - (t+v),,(',y) = d.,ùffi - *r*rrtol,

2. The operator I is pre-closed (it possesses closed extension).

Indeed, with 9 e Cf, (A), v^n@D(A))+0 and (Av,,,)-+ w e L2(Ç2) we have

(l 4) (Ar,*,ro) 

"rnr 

= -l lnu,,,V. Wqeñy (-+ 0 for rn,n -+æ)

(1 5) 
._\!^(Au*,,e)4(o) =(r,e)2,1o¡ =0-)wJg, v<p e ff(o)
tn,rÈr(Ð

)tu-0 (thr set Cff(o) is denso in 4(o)) .

Tlris proves (in accordance with the definitio n) that A is pre-closed, [7].
3. The operator A is symmetrical. For the operator I (unbounded) we have

t) o(,1) is dense in H = h@)

(l 6) 2') vu,v eD(,t) , (Ar,r,),. J[otr .(gvu)axay =

= -lln", (guv)axay = (u,Av),

4. The syrnmetrical operatorl is pbsitive definite onD(A),i,e.1c.,2 (const,) > 0
so that (Au,u)rrrn>a2(u,u)rrrnr,Vu eD(A) .

Proof, From (1.6) we obtain

(1.7) (Au,u)Lro,)=ll;'".grudxdy

Now, the Friedrichs generalized inequality is applied. According to this, [2],
for a domain o that a boundary ôo with part of it ôol (open) of Lebesgue
positive lneasure m@A) > 0, there exists a constant Cr, 0 (depending only of O ; .;
and ôO1) so that

(r.7) vu e ø,(o) , ll4l"op¡< c"r[F 4'd*at,* [*,rdl
wlrere Hl(o) is Sobolev space and llr4lrr, 

- llrll". tr u eD(A) we have u e*lça¡

and (1 .7) canalso be applietl on D(,1)lueD(A)+u=Oon ôfi1] , Consequently.

Vu eD(A),

(l 8) (.nu,u)r> nún(À,,rr)JJ"lo,4'n"or> min(À, ,xr)c¡tllulllr,>o,llrll'r,

wlrere cr2 =l*in (Xr,xr) is the positive definiteness constant ofl.
Lp

J2 Di¡ichlet-Neumann P¡oblem )<

t 4b-v
4r,y) = , ,6,y)= *la-x)(b-y): Va +0 on ñtr, ñ1", ñl);\ ab-ry

f(, &y
ù2

Remarks. 1", The function ry has been determined as foilows: first, the func-

tion r¡ (o :0 on ôC2) is defined, the nonnalized ñlnction rollVrol is introdueed (in
the sence of the 1?-functions theory, [a]) and then y is calculated as shown in (1.3),

2o. From a theoretical point of view, the introduction of the homogeneous
boundary conditions is a useful result. In this case, the definition domain D(A) of
operator A is a linear subspace of space H: Lz(a) and the theory of linear opera-
tors orr the Hilbert space Flcan be ernployed in order to study equation (1.2).

c) Theproperties of the operator A : D(A)c. Lr(O)-+Lr(O).

1. operatorl is unbounded on D(A) tD(A) is dense in rr(o)1. This is
verified by considering the function sequence (u,,,,,).D@l: u,,,,,(x, !) :
:(b - y)coslrysinff, (x, y) . e ; m,n = 1,2,3,.., We obtain

ll"*,ll'r,
ab3 2n2n2 -3
4 6n2n2

,y)+Ltrt@v + 4v
q)2

)"t

ll,rll- lim
mrn-+@W# 

= *, (ll,tu *,ll r-) co ror *,,- *)

Consequently A is not bounded (continuous) [3], [7]
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2' APPLTcÄtton 

TåT*Hä"Tä1'I'NAL 
METH.D

a) The variatíonal functional and the varíatíonal formulation associaed to
the boundary value problem. The energy variational functional d which has a
minirnum value on the solution of (L2), can be conected to the operatorial equa-
tion (1.2) [according to the propefies of operator A defined on D(A) _ <lense in
H= L2(A)QL,)J:

(t') F(u)=(Au,u) r-zçf ,"7 r,ueD(A);(f .c1O¡
or

(2") r(u)= 
! [rvr u.eyudxdy-z[ 

[rnarat,
u e D(tr) = oo(r) or u e n(r)= n[ rçç¡

where oo(F)={uec2(a)nc1o¡¡ u=0 on ao1} and sår(o) is flre rinear
space

øðr(o) ={u.Ht@)lu=o on ôo1}

with the norn

ll"ll u¿, =þll, = (J å ( u2 + lv,l2)a* *)r,
as õu/ ôN onôo, is a natural condition; it is a eliminatetl from the boundary condi_
tions forF [here 1/(A) is the Sobolev space + u eC(õ)1,

- since, here, / is a function that will ¡ender the calculations of trre Ritz
s recommendable that we return to the
O. For this purpose, we put (J: u*v

es theboundaryconditions of U(v

tional becomes (the i'dex Lz(a)is eriminated¡.nshnt"' 
ôv: 0)' The energy func-

(2.1) F(Ø: (AU, (Ð - z(f, U) + (Av, (Ð - (AU, v) + Cív) , (J eD(L)

yh"I: 9, @ is a "variational constant" that can be eriminated (ôcr(v) : 0, v
fixed). By using Green's formula, the following equalities can be infened:

(,ev,u) - (¿u ,n) = Iun,ffia" * Iuosu a, + cr(v)

(zu ,v) = J[ vru 'evu dxdy- 
ln, #r,* lur,, su ds

subsequentl¡ with the help of these equalities, we determine from (2.1) the energy
functional fgiven below in Q.2)]. According to the theorem of the minimum
of the errergy functional, the variational problem equivalent (in generalized sense)
with (l.l) is (U: l+z):

(Pv) Find the tunction i eúrr)so that F(ù)= 
,BïF.,F(a) 

where.F.has

the following expression

(2.2) Fþ) = il LFr". Qvu_zÍu)ax$, +!**tdy, u ã,e)

44 =4,(o) = 
{, 

. ø¿,1qlrt = (l I,*, avudxdy) ' . *l = ,u
l'(tzr,¿r' 

o, õ ll,4l, =ll,4ln = 
õrll,4l,)

whe¡e ãåt(o) is rhe sobolev space ¡¿år(o) supplied wirh rhe energetic no"" ll. ll, ;

this is tlre e'ergetic space Hn(hecompletion of trre rinear sp ace Do(F)in the energetic

"o"" ll.llr¡. we have Ds(F)cHlcH=r2(a)witrrll.llr=ll 
llr, <rll.llo lDo(Ð

is dense both in ^F1, and H; H t c H is adense imbeddingl. The generarized soru-
tion L is determined approximately by:

b) The Ritz Algorithrn, rrom õ(r) , a ünearþ independent and cornplete i'
ãår(o) system of hial functions {q¡} is chosen [finite (non-orthogonal) basis in
D(Ðl and it is supposed thatthe n - oriler Ritz approximation for the exact solution
u of the problem (Pv) is:

(2.3) ur(*,y)=f"rqr(r,y),c¿ (unknorvn).R,; tt=t,2,3,...
k=l

that belongs to the set of functions on=Lo,,glr(*,y),Va¡ eRt; this set repre_
I

sents a linear subspace 4, so that the sequence {Hr}={HnfzeN*} is dense in

the energetic space Ht= Èå{a) . Then, the conditio n õF(u, 
,\ 

= 0 , í =lî,o(.
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are necessarily satisfied. These stationarity conditions of .F on R' at point (c1, c2,

..., cn) are transformed into RiE algebraic system:

n(2.4) f*r", =b¡- E¡ ;lo, @n,,p.)u=(ft- E,e,)rrf; i=t,,
j=7

where c¡,i =1,, ur"unknown and

ro =(vi,e¡)n=J[ ot* Qve¡ üdy , u,= IInfr*,trdy , s¡ = [ur4*0,

Tlre notation is changed. The solution (2.3) and the system (2.4) are written in
the form

(2.5) u,(r,y) =ff¡^wn (x,y) , c¡, êRl

Diricb let-Neumann Problem 29

' The properties of the trial functíitn system. Let us consider the trigono-
metric functions

(2.s) ,oþ)=Euin@,v*Q)=fosinff

The function system {v^):

u nn(r,y) = q *Q)V *(y), (x, y) eA ; k,m = 1,2,3,...

has the properties:

1". {v¡^} belongs to the linear subspace Ú,f) . Lr(O)

2". {v¡r,} is òrthonormal (i.e. linearþ inclependent) in Zr(O):

(v¡, v¡^)41çr: 0 if i+k or í+m and (v¡, vm)h(a): 1 if i : k, j : ffi
3", {v¡nn} is complete in Z2(O): the Parseval equality holds, [2]:

e t0) 
fi.,1ø,"*,lr,rl' 

=ll,4lîpt, vu ec(-e) -(¿oo. i" 4(o))

4". {v¡,) is orthogonal n H) (tnearly independent) but it is not orthonormal
in aj(o) . Ftrere Hhl= Hh,o)]is trre space Ds(Ð suppried with rhe energeric
product (.,.! and energetic norm defined by the following equalities (l is posi-
tive definite)

(u,n)n= I[X'".Oyvdxdy; u,v eDs(F)

(2.rr)

ll"ll.=J@,ùA ;u,eDs(F)

Indeod, simple calculations lead to the equalities and the orthonormalized

system {vø,}

,if ktr,mts

,if k=r,m=s

Radu Brãdean

k=l m=l

(2.7)

(2 6)
n

.E\r*,w^) fno = (fi,*o) r.1o¡ - (4, w*) aþai)
k,m=7

where the coefficients of the Ritz system have the values:

Kto,,, = (r*,r,,)u = [ IX' r^. eyw, dx dy =

:ll(^'ø^+."ry+)&dY;
bo =(ft,wo)¿(o) = JJrtu.*&.dY;

' grs = (s,ràr"1aq) = Iu,qg*,r(o,y)¿y

c) The òhoice of tíal functíons and the solving of the Rítz system.

l. Trígonometric pôlynomíals. A system of hial funetions w¡r, en[r(A)

fw¡r, e ns(f)] of the following form u chosen:

(2 8), 
^(*, 

y) = ftl#,^ry -, " ql(*,i^ry * y)i k,,t =r, 3, 5,. . .

0

These functions verify the boundary condition fory : g 
[w k^@,0) 

: 0 but according

to the theory, verification of natural conditions is not obligatory (on

OC,CB and AB)1. However, hore õwk^(O,y) I ôx: 0 (k,ffi:1,3, ...) but the

condition oî AB is not verified, The Ritz solution only verifies it approximately.

(un ,nn)t=
fi{r ror u2 + tu 2m2 o2)(= w *lt 

^)
,^r=Ëffi
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5o. The system {vo.}is also complete with respect to the energetic norm in

the energetic Hilbert space Hn- the completion of the subspace F/j with respect to

the convergence in energy. Indeed, according to the theorem : I - positive clefinite
on D (A), I k e D(A) - dens e in É/, and {A<p o\ - complete in È1 implies { g¿} - comp lete
in H1, a simple calculus shows that

Av ¡o, = -v' (gY v ¡or) = n(x¡z 
"-2 

+ t' 2m2 b-2)v ¡o,

Consequently, since {vr,,} is complete in l2(fi), {Av¡r,) is eomplete in H: L2(A)
þnultiplication with a constant (+0) maintains completionl and then, {v¡,n) is com-
plete in energetic norm (in /{),

RetnorkTaking irrto accountthe system {õ¿i h which üti,y)= f",", ff ,

we have

Dirichlet-Neum ann Problem 3l

These values are inhoduced into the Ritz system (2.6) which becomes a Cramer

System with aunique solution ck-: c*t , (k, m:1,3,5,...) ; the matrix of (2.6) is

nonsingular, symmehical and positive definite like the operator A.

Numerícal applícatíon (n:3)' We choose the values a:2, b--I,-ft:o, I'r:Ì''r:l ,

¡--I, | ôu/ôx: I on AB indicates a heat flux on AB towards the inside of the

plate]. The RiE solution has the form
3

(2.13) ,t'r(x, y) = Z"*nr^(r, y) = cÍwtt + carw3r * cçw' + ca3wr'

k 'n=l

The coefficients of the Ritz system arc (t,: 3.14)

(w ¡, u, 71\ a: I 1 3. 859263 8 ; (w ç, w y)1= 7 6.7 17 7 7 661

(w 31, w ¡) t =' 123'9643297 ; (w e, w ¡) ra: 83. I 83 9 53 65

(w s, u, 3) 1: 1 I 0. 5259305 ; (w 3¡, w p)ra: (w y, w ¡) 1
(we, w¡'),t= l2l '742107 5 ; (w31, w31)1: 143 '1927971

(w y, w 31) 1 
: 9 6.27 3332L7 ; (w e, w e\ rt : 139'8592638

(-1, w11): (-1, u,31) :6.24351557 ; (-1, w13) : (-1, w33) :4.642953231

Bymeans of the Gauss method, the following solutionhas been found forthe Ritz

system

ctt:- 0.125130 ict3: -0'004312
(2'14) cat: -0'068856 i cv: - 0'002417

with the residual error of the solution c^ of the 4.10-9 (only six exact decimals

have been considered in the (2' l4)).

The Ritz solution in the 3 rd order approximation is

9

{;
(õr,,6,,)n=

btx, *xz (= llõ-lli)

, if k+m

k=r,r'rr=s

; k*r,m*s

; k=r,ftt#S

; k+r,nr=s

0
)

íf k=m

and hence {õ¿}i is orthogonali,n II) .

Now, using (2.8), the scalarproducts (2,7) have the expressions

(2.r2)
( )W,,w¡nnKhn^

lltr,* þ - tú"zo'zþ * {Ø,ø' + 7)","\]

t"þ, #Í - 3),2a2 ## n ! lr,u, + 7 7,,ø2)

lr,u, #i - T r,o, # . +(1)",b2 
+'r xzo,)

1 
r,u, # - Ir,", #f . *(r,u, * ï r,",)

(.fi ,w,s) L,@¡ = Iíllltt, , !) w,,(x , y) d'dy

(s ,*o) r,1un;l = Ilt w,,(a, y)dy = ab

u,(*,ù = #þ,,(1""î -' - l(+.i,' 
nr * r) *

* ø'(?,i'ff-' - l(+,i,':,,r 
+ r') +

*",, (,f ,,n ry - . - r) ß,r ", * r) *

n",, (fr,,n T -. - r)lf ,*r'n. r)]

(2.1s)
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For example, we obtain the values (Ut(x, y): I + ut(x, !)):

4(2; t/2):0.43274 ;40; tl2):0Js123 ; ur(O; U2):s.2tat ;4(r, r):0.20549

The polynomial type tríalfunctions. Chebyshev polynomi¿is. The Chebyshev

polynomials {(:r-), x e Rl are determined by recurrence relation

T*r(x) -- 2xTr(x) - Tr-t(x), n: 1,2,3, ...

(

[ 

*,,o ri, 1r¡ = t, rt(x) = x i (u,r) 
z, p = l ro!)ru*, o(r) = ;f;)

These polynomials can be introduced by means of the Schmidt orthogonalization

of the lineary independent system þ']:, with respect to the scalar product

Lz,rl-t,t¡.In the space L),p1-t,t¡the system f"=JU"f,,(x) is orthononnal fand

conrplete: V u eC2 (-l,l), (r,T,) r,o= 0 + fx) = 0

In the two-dimensional case the Chebyshev poþomials po(x, y) canbe

introduced by means of the formulas

(2.16) r¡@, !): T,(x)T¡!), k= 1,2,3, ,..

witlr Ë = |{t * i)(i + i +r) + i +t ; i,i = 0,r,2,...

The first polynomials are:

r1@, l): Ts(x)To1): l, pz@, y): x, pt(x, )ù: y, t4@, Ð:2x2-l

p5@, l): a, P6(x, y): 2f - l, "' , prc(x, y): 4f - 3y, ...

We corrsider the arbitrary ueC2(A) on the domain f) : (-1, l) x (-1, l) of the plane

Oxy. We notice that the implication holds:

0=(u,p¡(x,y))z,p=frr,rrçf_rørna,)ay=lrr¡çu,r,(*))r,rdr-

+ (u,4) 2,, = 0 + t4x,y) = o, (x,y) eO

Therefore {p¡r} is a complete orthogonal system on O.

.The fourth order Ritz approxímation (n:4; æ2, Þ1, Lf\=t, ff\, g:-l;
ôulõrl on r2). The Riø solution is chosen, for the variational problem (Pv), in

the form
4

uq(*, y) =2" oq oþ, y), q *(r, y) = yp kþ, v), k = r,4

k=l

Tlre coefficients K¿;, ó, given in formulas (2.7) are calculated exactly and have

the values:

Ktt=2 i Ktz=2; Ktt=Z i Kt+=!; rc.=f ,

Kzs=Zi Kz+=!, *u=l) Ktq=!; x*=ry
117gt=i, 82=1 , 8r= 3 , 80= 

4

-ùy'e solve the Ritz system Q.$by means of the Gauss nethod:

2

2
+

2613

r0l3
1402

45

1

tl3
7/2

8t3 | o 3213 I
i 1o/3
It)t'

2

8/3

t0l3

0 4/3

0

-!3
16/3

2)

2

to/3i26t3

0
256
---;_

5
332/

l"!'' tyl#¡r'(il[ïl']
The Ritz system has the solution

(2,1S) 
"o=*=0.15625 

i ct=cz=-!=-0.25000 i cr =0.48958

We obtain the values:

uoQ;l 12) : 0.47 9 1; ua\ ;l 12) : o'13 542;
(2'r9) 

uoQ;l/2):0'1041; uo(l,l):0'14583

solving on the conputer. A TURBO-.PASCAL computer program has been

used in order to perfomr tha calculations of the Ritz algorithm (The program is

presented in t8l). The program is applied to the approximation of the boundary

value problem (1.1) by means of the chebyshev polynomials. The numerical
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results (the values of the soluti on 
"f;) 

of the Ritz system) are givenup to then:Z8
approximation (see Table 1). Only four decimals are considered for the values. We
notice.that in the case n : 4 the values in Table I coincide with those calculated
(without programming) and given in (2.1S)

By using Table 1 the following values for u,,(r, r/2) are obtained (Table 2).

If ù(eH) is the generalized solutionfor Au:f(l-positive definite; Hu-ener-

getic space) and the Riesz'theorem is used on Hn (I1r-Hilbert'space)
we have (ueH1)

(2 .20) Ai, = .f, + (ù,, u) n = ( f,,u) h ; (i, u) = ç ¡, u) r, ; llrll r, ltl"ll ^If we use (2.20), the foliowing relations can be written

(a) (i,,-i,r)e=(f,- -f ,u)b ,vueH1;þ) ll"lln=lllfll'

Frorn (a) it results that 7 =1,,-i is a generalized solutíon for the equation

A , : f, - f and, if (b) is fiirther considered, rve get the estirnation

(22t) llr,,-rllnr!llu",-.fllr,

If i eD(A) [then i - uo is the classical solution: Aus = -fJ and if ¡: 0, from
(2.21), we obtain the estimation (the error)

Table I

The solutions cr = *)

(2zz) ll",-"ollurlllnu,,ll,,o= , ureDg(F)

where Co is Friederichs' constant (1.8).

Remark. It is knorvn that for an orthonormalized trial function system

{rpùG 4l)) rve have lll",, - "fllr-+ O , as n-+æ and that the Ritz algorithm

is stable [2], [1].

Approximation by trígonometríc níal futtctíons. For z : 3 (ureDs(Ð):

llnryllL= Jln[v,,{,, y¡)2 a*ay = f f" 
^"ur ^ok,m=7 r,s=7

wlrere (k, n4 r, s+2)

, r,,,., -- Ë ]lv vr ¡o,,Y ut,., dx dy =

Table 2 sk2 fim2 15 ,( Ê u*\
tæ__F__+r,_lu. , )
u(#.#-;.+*)

,(z z 7 t4 rl_*-w*7+7_7"')
-12

, k=1', ffl= S

=',12 , k=r, mf s

c) The error in the energetic norm of the Rítz approxùnnte so luttort u ,,(e D(A)) .

We put ¿ur:Í) and u,,,=1, , where l, is the generalized solution for AuJ,, ,

, k+r, m=s

, k*r, m*s

28

0.0146
-0.0452
0.3174

-0.0506
-0.0522
-0.1 989
-0.1009

0.2869
-0.0309

0.2041
0.0391
0.1314

-0.1582

-0.2282
0.0392
0.0096

-0.0622

-0.0822
0.2294

-0.0874

0.003 5

0.0000
-0.0131

0.0568
-0.07t7
0.0290

-0.003 5

0.0000

25

1.2913
1.55 83

-0.4244

2.31s9
-0.9311
-0.0938
0.9188
t.3t63
0.4180
0.0382
0.1212

-0.5339
-0.7432
-0.0076
0.0096

-0.0609
-0.0785
0.3'740

0.0076
0.0000
0.0001

-0.0131

0.05ó3
-0.0716

20

0.0226
0.t782
-0.1062
0.0483
-0.1734
0.0374
0.2401
0.0555
-0.0739
0.0259

-0.0618
-0.2061
0.1754

-0.0080
0.0008

-0.03 5 6

0.0923
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Then we have

(2.23) ll¿"rllt, p 0.26e tand 
llø3 - "oll ¿ 

< o.s e J c F

Approximation by Chebyshev polynomials. In this case, we have

u, e Ds(F), ll¿r,llL= J l" [å
ck dxdy

ON SOME STEFFENSEN.TYPE ITERATIVE METHODS
FORA CLASS OF NONLINEAR EQUATIONS

For n:4 we obtain

(2.24) llt"oll',"N0,7354t7and llua -uoll,t<0,368{c,

Remark. With the Chebyshev polynomials the error is smaller than the
resulting from the employrnent <lf the trigonometric functions.

EMIL CÃTINA$

(Cluj-Napoca)

INTRODUCTION

RBFEREN C ES Consider a Banach spaceXandthe equation
(l) 

^F'(.r) + (¡) = Q

et differentiable and

;#åi'iïff#;:
and anon differentiable one. 

a differentiable part

Various methods have be-en prpposed for solving these kind of problems:
In [8,9,10] are considered the Newton-like methods:

(2) xn+t= x, - F'(x,,)-r(F(*,,)+G(xr)), xo eX, n=0, \...
and, more generally,

(3) xnit = x,, - A(xr)-r(tr(*) + G(xr)), xs e X, n = 0, 1,...
where A is a linear operator approximating,F".

In [1] is studied the secant-type method

(4) xn+t = x, -ficr_r,x,.;Fl-l(r(r,,) +G(xr)), xs, )\ € x, n = \ 2,.,.,

[x,y;Fl denoting the fi¡st o¡der divided difference of .F'on the points x, y.
The convergence order ofthese sequences is linear, as ifcan also-be seen in

the numerical example.
In [3] is considered a combination ofNewton's method and the secantmethod:

(5)xr+r - xn-(F'(¿,) +fxu_r,xn;Q)-l(.¡o'(r,,) +G(xr)), )co, r4 eX, n=1,2,...

having the convetgence ort.. 1*16 e 1618 i.e. the convergence order of tlie seca¡rt

method.
In the present paper we propose a method based on steffensen's method and

Nelton's method, having quadratic convergence:
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