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Abstract: The aim of this paper is to give a new approach to modifj®Ernstein polynomials for functions depend on the several
variables. We derive the recurrence formulas related tgglcend Stirling numbers and generalized Bernoulli polyiatsnMoreover,
the interpolation function of these polynomials dependhenseveral variables and the derivatives of these polyrsraia also their
generating function are given. Final part of this paper, eergw interesting identities of modifiegBernoulli numbers and-Euler
numbers applying-adicg-integral representation dfy, andp-adic fermionicg-invariant integral orZ, respectively, to the inverse of
g-Bernstein polynomials.

Keywords: p-adicg-integral onZp; Generating function; Bernstein polynomial of severalafales; Shift difference operator; Stirling
numbers of the second kind; Bernoulli polynomials of higbeter; Mellin transformation.

1 Introduction g-Bernstein polynomials of Kim-Choi-Kim. In the
present paper, we also derived some interesting properties

The Bernstein polynomials, named after their creater SOf our generalization of-Bernstein polynomials. Recent
N. Bernstein in 1912, have been studied by man wqus including integral representations and propertfes o
researchers for a long time. Recently Acikgoz and AraciStiring numbers of the first kind1fl], formulae for the
have originally defined the generating function of d-Bernstein polynomials andg-deformed binomial
Bernstein polynomials and analysed their interestingmstrlputlons LLg], integral representations for the Gamma
properties arising from that generating function, and alsofunction, the Beta Function, and the double Gamma
the generating function of Bernstein polynomials in two function [27], irregular prime power divisors of the
dimensional are defined by the same authors (§e¢g), ~ Bernoulli numbers 32}, application of a composition of
[3]). Next, Simsek and Acikgoz have constructed a generating functions for obtamln_g exphqt formula_s of
generating function ofcf) Bernstein type polynomials Polynomials B3|, hyperharmonic ~series involving
based on theg-analysis, #0, and gave some new !—Iurwnz zeta function $4],.p—ad|c q—deformed fermionic
relations related to these polynomials, Hermite integrals in the p-adic integer ring §] have been
polynomials, Bernoulli polynomials of higher order and investigated extensively.

the second kind Stirling numbers. Interpolation function
of (g-) Bernstein type polynomials is defined by applying
Mellin transformation to this generating function. &0,
Kim-Choi-Kim have studied on thek-dimensional
generalization ofj-Bernstein polynomials, in which they
have given some interesting properties of the
k-dimensional generalization @fBernstein polynomials LetC(2%) denotes the set of continuous functions on
(seep(]). Our generalization of-Bernstein polynomials 2%, in which2" and2 meanZ x 2 x ... x 2 and|0, 1],
are different from thek-dimensional generalization of —

We are now in a position to give some definitions and
some properties of Bernstein polynomials of several
variables with their generating function.

w—times
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respectively. Forf € C(2"), we have where
By ng, g (F1X1, X0, -+, Xw)
Lon e W kg ok ke Bie ko, i g, (X5 X253 ) =
“Zads <n_l’n_27m n_W> ﬁ(ﬂi)x!q (%) if >k,
X Biy kg oo Kringng, g (XL X2 -+ 5 Xw) = 0 i<k,

where  PBnyn g (Fi X1, X2, Xw) IS callsvd the for ki € No andx; € 2, fori = 1,2,....w.

Bernstein operator of several variables of or_délni for  RemarkBy substitutingw = 1 into (2), we get a special
case ofF ik, ... k, (t;X1,X2, - -+ ,Xw) Which was proved by

1=
f. Forkini € No with i =1,2,---,w, \,tvhe Bernstein Acikgoz and Araci (for details, sed])
polynomials of several variables of degr¥en; is defined Ky ® n
p4 (tx) e B th
by P (X0 =" e :nlzkl am 04 -
Bl ko, kwing,ng, i (X1, X2, -+, Xw) Let 0 < q < 1. Define the g-number of x by

1—

W nik Mg = £ and Mg = 5 (see

‘ﬂ((m)’* 1-x) ) @) (45,161, [19,[20,[17,[21,[31,[36,[391,[40] for

details and related facts). Note thatlj[u}q =X [19 is
q—

where (1) = MDD angy € 9 fori = 1,2,...,w.

These polynomials satisfy the following relation actually motivated the authors to write this paper and they

have extended all results given irl9 to modified

w ; ; :
g-Bernstein polynomials of several variables.
By ko, kiny g, i (X1, X2, + 5 X)) = rlBk.-,ni (%)
i=

and they have form a partition of unity; that is: 2 The Modified g-Bernstein Polynomials for
o M Functions of Several Variables
Z Z z Bkl,kz,-"-,kw;nl-,nz,-"-,nw (X1,X2, s ,XW) =1
k1=0kp=0  ky=0 For 0< g < 1, we consider
By using the definition of Bernstein polynomials for koW
functions of several variables, it is not difficult to prove ta = (t [X]q) tlz[lfx"]q
the property given above as Pt o (60X, ) = I_l ki ©

n N

Ny W [ co .
klz:OkZZ:O kWZ:OII:l kLnI ( ) nlzkl FIZZ‘(Z ) )

W oeni
Also, Bkl,kz,---,kw;nl,nz,---,nw(leXZv"'vXW) = 0 for th

00
BkLkzw' KN, Nz, Ny (X1, %2, Xw; )
Nw—Ku

ki > with i = 1,2,...,w, because(}!) = 0. There are I lnt

w w

rl(ni +1), Zini'th degree Bernstein polynomials. wherek;, nj € Ngandx; € 2 fori =1,2,...,w. We note that
i= i=

Many researchers have studied the Bernsteinq"_?l‘,':kl,kz,m,kw(t7q§X1,X2,---7Xw)=Fk17kz,~'7kw(t3X17X27~-~an)-

polynomials of two variables in approximation theory o . ) . .
(see B5], [36]). But nothing was known about the Definition 1.We define the generating function of modified

generating function of these polynomials. Note that ford-Bernstein polynomials for functions of several variable
ki,n € Ng andx, € 2 with i = 1,2,...,w, we obtain the as follows:

generating function for ] kX
Biy ko, kuing.np. -y (X0, X2, Xw) @S follows: = (t X q) F2,
o o w Pk, ke (6 O X1, X2, Xw) = HTG 'Z
. . |: ’
u () MR 3)

Pl ko, -k (6Xe, X2, Xw) = | e = )

k! 0 o
. . i= — zk ka...x

= zk Ekx...x N1=Kg N2=Kz
np =k Nz=kz d Wothi

) Wy Bkl-,kZa"'-,kW;nlaHZa"'-,nw(XlaXZa"'aXW;q)l !
- h !

Zk Bl ko, kuinynz. o (X152, Xow) =
Mw=Kw = wherekni e Npandx € Z withi=1,2,...,w.
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By using Taylor expansion ofe; - .]qand the Definition2.Let f be a continuous function of several

comparing coefficients on the both sides3®), (ve get the variableswon@‘”. Then the modified g-Bernstein operator

following Corollary. of order Zni for f is defined by
i=
Corollary 1.For ki,ni e Npand x € 2 fori =1,2,....w
we have Bog g, ( 'xl,xz,--- Xw; q)
Bl ko, iy, i (X1, X2, -+, Xw; Q) z z Z f
W _ e k1=0kp=0
D N [l R L T (kl ko kW)B ( )
i= ’ I R R kq,ko, - kN1, ,'~'7WX7X7"'7X;
0 |fn|<k| Ny’ ny N 1,K2,  kwiNg N2, N, 1, A2 wi 0
Theorem 1. Recurrence Formula for where xe 7, n € N.
Bk1,k27~'~ Jkwing, N, Ny (X17X27 s Xws Q)) For

ki,ni EN07 Xi Egandlzl,z,---,w. we haVe When we Setf (kl Q %) =1 intO (’)7), we

Ny’ ny’ ’n,
) easily see that,
Bklka!"' JKwing, Nz, My (le X2, s X, q)

i Brng, o (11X, %0, X 6
:.I_!([l_xi]qui?ni—l(Xi;q)""[Xi]qui—l;ni—l(Xi;Q))- ”:;;2! (1 %0,% w; 0) (6)
- 5) kZOkZ kz Bkl Ko, Kwing,np,-- (XlaXZa"' » Xw; Q)

1=VURK2= w=0

Proof. By using the definition of Bernstein polynomials

- : From the definition of binomial theorem an@)(we
for functions of several variables, we have

get the following Corollary2 for modified g-Bernstein
polynomials for functions of several variables:
Biw ke, winpnz.nw (X1, %2, 7+ Xw: 0)

Wor/m—1 n—1 Corollary 2.For any k,nj € Ng and x € 2 with
:HK K )*(Q_l)][ﬁlﬁ[l—xﬂ‘“ i=12w,we have

:ﬁ([l_Xi]quﬁni—l(xi;q)"’_[Xi]qui_l;ni_l(Xi;q)). '@nleZ-,“‘-,nw(l:XLXZ,"',Xw;q) [ (1+(1 q)[X|]q[1 Xl]q)

) )

. . we easily see that
This is the desired result.

_ _ M By g (L1X1, X2, -+ X Q) = 1.
RemarkBy settingw = 1 andg — 1~ into (6), we get the g1

familiar identity forB, follows: o y . o .
amiliar identity forBy, n, (x) as follows This is a partition of unity for modified Bernstein

olynomials for functions of several variables.
Biyny (X1) = (1—X1) Bigny 1 (X1) +X1Big 1.0y -1 (X1) poly

Theorem3For §; € C, xj € 2 and iy € N, with

see [],[3],[40)). . .
( BL.[31. 049D j=12---,wandi= -1, we have
Theorem 2. For k,nj € Ng and x € 2 with
i=12,..,w, we have B, ko, - kW'nl Mo, (X1, X257+ 5 X q)
IF d¢; 8
By —kmo ko My—kuinz iz (1= X1, 1= X2, -+, 1= Xw; Q) W]{]{ %ﬂnj q XJ’ J) ErjjJrl (8)
= By ko, kaina,Np, My !
(X]_7X27~ .. 7)(W;q) tImES

RemarkBy substitutingw = 1 andq — 1~ into (??), we where
get the well-known identity as follows: (t] ]q)k

FF (xt) = dl1a (see BO))

k!
Bnlfkl,nl (1 - Xl) - Bkl,nl (Xl) .

and C is a circle around the origin and integration is in the
(see [],[3)). positive direction.
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ProofBy using the definition of the modifiegtBernstein

ProofUsing the definition of modifiedg-Bernstein

polynomials of several variables and the basic theory ofpolynomials for functions of several variables and the

complex analysis including Laurent series that
kJ dEJ
Ff AR ) 25
wtlmes
© ) fy{ flﬂl BkJ7 XJ, E dEJ
I1 0|2 Iw=07% j=1 ETJH

(2711')"" Bkl,k27~~,kw;n17n2,m,nw (X17X27 )
nyiny!---ny!

|
M

By using @), we obtain

Bk17k27 KNy (X1, X2, Xw; Q)

wrlf mm'ﬁﬁ' 061) g

W- tImES

and

i [1— xJ]nJ ki .
I_I1 kJ - (10)
We also obtain from (9) and.Q) that
SRS o GRS ()
(zm)wff ?:{Jllnj!Fq
w-times
dé; W . _—
(Xjafj)ETile [ (E;)[Xj]gj L-xlg 9. (1)
J. _

So, from @) and @L1) and Corollaryl, we complete the

proof of theorem.

We now give the modified-Bernstein polynomials for

property @), the proof follows.

Theorem 5Ifnj,ki e Npandx € 2 withi=1,2,....,w, we
have

Brw ko, kg -y (XL X2, -+ Xw; Q)

= < < < L (ni) (ll)(_l)h*kq q(ll
|1;<1 |2;<2 Iw;’\w Il:l l i k'
ProofFrom the definition of modified g-Bernstein

polynomials of several variables and binomial theorem
with nj, ki € Ngandx, € 2 fori=1,2,...,w, we have

’Xw;q):il:wl<E>[m§[1—>q]gim
|IZI< ,221 lw%rl(h)(') 1)K gL g b

This is the desired result.

Theorem 6For nj,li e Ngpand x € 2, withi=1,2,....w,

)(1— X.[ ]l.

Bry ko, kit g, -y (X1, X2

we have
w m
,rl[xilq
i=
w
ni—m
= ([l xlg)
n1 ng w K
rl.T) Kok KNz (XL X257 5 X ) -
k1 mkz kW mi m

ProofWe easily see from the property of the modifigd
Bernstein polynomials of several variables that

functions of several variables as a linear combination of i=

polynomials of higher order as follows:

Theorem 4For ki, € Ng, X € 2, and i=1,2,...,w, we
have

Bk1,k27 Ko, nw (X1, X2, 0+ Xw; )

- I] (" K-H) e

(X15X27 c s Xw, q) .

Bkl lk2 kW 1;n1,ng,-

n m Ny w
Z 2 Z o Bk Ky (0,3, X )
—1ki=1 =
W[ Jo (g +i1-xg)"
= Xilg 11—
.ll q\Mlq q
and also
LE Loy
05 By Ko i1 N, Py (X1, X2, Xw; Q)
klzzkzz zzﬂ(g) Kl Kt e 5472 v
2
w n—2
= [Xi}q> <[Xl]q +[1 Xl]q) .
Continuing this method, we have
() A
—m
Jo+ slg)
noon n w (ki
X 0 Be ko, kN, (X1 X2, 5 Xw; Q)
kgmk;m szmill (21) Koy P72 v

and after making some algebraic operations, we obtain the
desired result.
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We have seen from the theorem given above, it isfor n € N and using {2) in the generating function of

w second kind Stirling numbers,
possible to write l_l[Xi]q as a linear combination of
i~ > 1 X /K _
modifiedg-Bernstein polynomials of several variables by z S(n,k) oK Z) <|) (—1)k el
using the degree evaluation formulae and mathematical n=0 ' =
induction method. 1k /K ) B
For k € No, the Bernoulli polynomials of degreeare = ZO W % <|> D) o (13)
defined by n=0 \ "™ I= '
¢ t ¢ k By comparing the coefficients on both sides, we have
L Y . et () e
53) 55) (=) - () .
—— S(n,k) = W ZO (I) (=) 1N (14)
0 tn
= ZOB'(‘k) (x) R When we compared Eql®) and Eq. 14), becomes
) Ak
andBY = B (0) are called ther-th Bernoulli numbers S(n.k) = ——- (15)

of orderk. It is well known that the second kind Stirling K 5 o b o
Forn;, ki € N, by using the equatiorif), we obtain the
numbers are defined b@— ZDS (n,k) t rforke N rejation ' Y g a o

(see [L9],[40]). By using the above relations, we can give

Biy ko, ka; X1, X2, 5 Xw;
the following theorem: Br2r ‘kW'nl‘nz‘ i { wi )

n1 nz

I Ak|on| li
Theorem 7Forki,nj,c Npandx € Z withi=1,2,--- ,w, :| 0| | Ol_lx' ( > ([1 X']q) ki!
we have e
_ which is the relation of tha-Bernstein polynomials of
Bkl-kz~ -kwm-nz- o (X1, X2, X ) several variables in terms of Bernoulli polynomials of
ao orderk and second Stirling numbers with shift difference
_IZOIZ Zol'l I'( ) (1 al )S( ~lik). operator. ’
100 Let (Eh) (x) = h(x+ 1) be the shift operator. Then the
ProofBy using the generating function of modified g-difference operator is defined by
g-Bernstein polynomials of several variables, we have 1

el s-fea o

i ki! wherel is the identity operator (sed& ).
w2 tn o thw For f € C(|0,1]) andn € N, we have
il:l[xi]q anOS(nL kl) n_]_l nwz:os(nW7 kW) m X

" a10-3 (3) vadin-o, a7
(zB, ([1- xl]q ) (ZB (- xw)m) K= q

h=0 where(ﬂ)q is the Gaussian binomial coefficient defined by

By using the Cauchy product for sums given above

n\ _ [njg[n—1q---[n—k+1q (18)
Bkl.kz, .kw,m.nz. ,nW(X17X27 '7XW;Q) k q_ [k]q' '
nl nz
|_l "( ) (1 X ) S(ni —1li, ki) Theorem 8Forn;,li e Ngand x € Z fori =1,2,...,w, we
'1 0'2 have
By comparing the last two relations, we have the desired , 1 noon w k.
result. . Am/
- | ﬂ(u—m i) o kw_m<ﬂ (m) )
Let A be the shift difference operator defined by q q
Af(x) = f(x+1)— f(x). By using the mathematical X By ko, ki N, (X1, X2, -, Xw; Q)
induction method we have i |
m m m (2') Wy
. =5 5y af (1) s,
A"t (O) = kZo <k> (_1)n f (k)7 (12) IZOIZZO |WZ= il:l Ii a9
(@© 2017 NSP
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ProofTo prove this theorem, we lety(t) be the
generating function of thg-extension of the second kind
Stirling numbers as follows:

-(5) k y -
B CEk}q! i;(_l)k <|i(>qq(2)

From the above, we have

. © th
ijgt _ cq)
dlila ,nzos(n,k,q) o

-(3) k o
S(nk;q) = (?k]—q'-zj(_l)lq@ (T) k—i]q
2 ;
(3)
e (19
whereKlq! = [Klglk— 1]g- - [2]q[1]q. It is easy to see that

(20)

_ kiq(é) (’li) q[k]q!S(n, k;q)

and in similar way that
I—l( ) lilg!S(mli;q).

(ﬂwq> B |120|2 Iy —0
(21)

Then, we obtain the desired result frog0) and 1).

3 Interpolation Function of Modified
g-Bernstein Polynomials for Functions of

From the above, we give the definition of interpolation
function for Corollaryl as follows:

Definition 3.Let se Cand X # 1 withi=1,2,....w. We
define interpolation function of the polynomials
Bicy ko, -+ kwing g, (X1, X2, ,Xw; @) s

=

ki

ki
)= (D% [

k,—<[1 )q]) -
(22)

Dq (s ki, ko - kw; X1, %2 -

P:Is

RemarkBy substitutingw = 1 into (22), we get

[xae

kq!

Dq(s k) = (—1)% [1—xg®

q

whereDq (s,ki) is introduced by Simsek and Acikgoz cf.
[40].

Substitutings = — (np+n2+--- 4+ ny) into Eq. @2),
we have
Dq(—nl—nZ—"'—nw ke, Kz ki X1, g+ Xw)
ki w x,]k‘

[1—x]q 1o

= rlk,'

W (1) ﬁ(nﬁrk.) x [1—xi]g”i+'“)*'“

Several Variables it (ni ki)t ki
w
1
The classical Bernoulli numbers interpolate by Riemann = |'l ((n J)r K)! "Bl ko, kM-t M-k, -k (X1 X2, Xwi G) -
zeta function, which has profound effect on Analytic
numbers theory and complex analysis. The values of the So. we arrive at the followina theorem
negative integer points, also found by Euler, are rational ' g '
numbers and play a vital and important role in the theoryTheorem 9The following equality holds true:
of modular forms. Many generalization of the Riemann ' '
zeta function, such as Dirichlet series, Dirichlet D (—N1 — Ny — - — Ny, Ky, Ko - - Koy X1, X0 - - - %
L-functions andL-functions, are known in 18], [24], v ‘11)(K 11 2 K1, ko 1% Xw)
[29], [26], [9], [10]. So, we construct interpolation _ —) e o ety e o X1,%2, - Q) -
function of modifiedg-Bernstein polynomials of several il:l (k) ket n e, etk (42 w )
variables. .
Forse C andx # 1 withi=1,2,...,w, by applying By using @2), we have
Mellin transformation to Eq.3), we procure
Dq (K, ka - ki Xa, X2 -+~ Xw) Dq(sakbkz---kvz;xliaxli---xlivvz—>D ) .
00 S, K1, Ko+ Kw; X1, X2+ - Xw) asq — L.
—/ ts’<k1+k2+‘“+kw>’1Fk1yk2_’...ykw(—t7q;x17xz7-~~7xW)dt
0 KW Thus one has
/Aootsf<k1+k2+~~+kw)fl i <_t [xl}q) eit;[li)(i]th
il:l kit k‘ oK
" D(s,ke, ko« Kw; X1, %2 - -

I_|k.| (1—x)°.

_ (—1);lq 4 bl (i /mtsfle*t[l**]th) (23)
=1 k! \I(s)Jo By substitutingx, = 1 with i = 1,2,...,w within the
< K above, we have
= (-1 ‘A %[1—“*S
Y ilg - D (s, ki, ko - - - Kw; X1, X2 - - - X)) = 0.
(@© 2017 NSP
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We now evaluate the i-th sderivative of is known as fermionig-adic g-invariant integral in the
D (s k1, ko« -Kw;X1,%2 - - - %) as follows: Forxj # 1 with p-adic integer ring. And also, letting to 1~ in (25), it

i=12,..,w reduces to
o' Pzt
ED(s,kl,kz---kW;xl,xz---xW) pr(x)du_l(x):r!mrl° xZo (=1 f(x) (26)

IOg< 1X4> (s ki ko -kwiXi, %2 - Xw) (24)  (see[2, [13], [22)).

which seems to be interesting. The Bernoulli numbers was generated by the following

. . . enerating function: Fdre C (with |t| < 2
RemarkBy takingw = 1, g — 1~ into (23), we arrive at 9 g funct (with [t] )

the following relation which was proved by Simsek and ® B tn t 3 1141 115 [2
Acikgoz [4Q], n;) " T d_1 (see 3], [14], [15], [23)).
i _
—D(sky ;%) = lod (L> D (s,ky;X1) - Next, it was shown that the Bernoulli numbers can be
s 1-x generated by-adic Volkenborn integral as follows

4 p-adic Integral Representation of Bn :/Z x"dp, (x) forne Z, :=NU{0}
P

q-Bernsteln-type polynomlals , whereN is the set of natural numbers.

Throughout this section, we will use the following
notationsZ, denotes the ring op-adic rational integers,
Qp denotes the field ofp-adic rational numbersCp

The following may be defined as a nepextension of
Bernoulli numbers

denotes the completion of algebraic closurélpf Let vy B, ( )_/ X [x]" dptg (X)
be the normalized exponential valuation @f, with nl@= [, @ Xq%Hq
Iplp = P~ vo(P) = p=l. When we mention about
o extension, we say that is considered in many ways Observe that
such as an indeterminate, a complex numiper C, or lim B, (q) =
p-adic numbeq € Cp. If g € C we assume thag| < 1. If q—1-
g € Cpwe normally assume thag — 1|, < p_P_EI so that Recall that
g* = exp(xlogq) for |x|, < 1 cf. [4], [5], [7], [8], [9], K
[10], [31], [13], [14]. LetUD (Z,) be the set of uniformly o o (t [x]q) "
differentiable function. Forf € UD(Zp), the p-adic szk,n(X;q)H: m it
g-integral onZ, was originally defined by Kim31] as n= '
follows: is calledg-Bernstein-type polynomials. From this, we have
lq(f) = f(X)dug (X n -
a(f) Z, (X)dHg (x) Bin (X,Q) = (k) [X]g[l—x]g k
p-1
= lim f (%) U (X+ P"Zp) Throughoutthis section, we will assume that (0, 1).
= So we can write
9Bk (%0) g n—k+I— |
= lim — f (X [X]k: — k" Bin (x0) ( ) (Xg-
n—eo | IOn 20 o (1-¥q ) KR .Zo ' I
Asqtendsto I in (??), we get known identity§-adic Further
Volkenborn Integral) as
" n—k+1 _
a5 (M T e e
/ (9 duy (x) = lim zo f(x) (see L3, [14). Bin(x0) 2
Zp

) ) Applying p-adicg-integral onZp in the both sides of
As | q4(f) = Ilm(H,q lq(f) symbolically, which (57 it yields to
yields, forp an odd prime, to ’

n " n—k+I-1
s s saug0= ).
(0= [ (0 g9 =fim 5 W o Beaixa 20 -k
p —( X=
(25) Therefore we get the following theorem.
(@© 2017 NSP
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Theorem 10Fork=0,1,2,---,n and ne Z.., we have 5 Conclusion

L (¢)pdoado =5 ("7 s

In the paper, we have investigated a new approach to
modified g-Bernstein polynomials for functions depend
on the several variables, and then derived the recurrence
formulas related to the second Stirling numbers and
generalized Bernoulli polynomials. Moreover, the
interpolation function of these polynomials depend on the
several variables and the derivatives of these polynomials
and also their generating function are given. Final part of
this paper, we have got new interesting identities of
modified g-Bernoulli numbers and}-Euler numbers by
applying p-adic g-integral representation oiZ, and
p-adic fermionicg-invariant integral orZy, respectively,

to the inverse of-Bernstein polynomials.

where Eﬁ (x;q) is the inverse of B, (x; Q).

Asqtendsto I in TheoremlO, we have the following
Corollary.

Corollary 3.Fork=0,1,2,--- ,n and ne Z,, we have

L (E) Bl (x)du () = ék (”"‘T' - 1) B

where B (x) is the inverse of B, ().
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