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Abstract: Numerous polynomial variations and their extensions have been explored extensively and
found applications in a variety of research fields. The purpose of this research is to establish a unified
class of Apostol-Genocchi polynomials based on poly-Daehee polynomials and to explore some of
their features and identities. We investigate these polynomials via generating functions and deduce
various identities, summation formulae, differential and integral formulas, implicit summation
formulae, and several characterized generating functions for new numbers and polynomials. Finally,
by using an operational version of Apostol-Genocchi polynomials, we derive some results in terms
of new special polynomials. Due to the generic nature of the findings described here, they are used to
reduce and generate certain known or novel formulae and identities for relatively simple polynomials
and numbers.

Keywords: Bernoulli polynomials; Daehee polynomials; poly-Daehee polynomials; Apostol polyno-
mials; differential operator

MSC: 05A15; 11B68; 26B10; 33E20

1. Introduction

The study of special functions is a notable subject of mathematics which has attracted
various mathematicians in the recent past. Some known special functions, including
Bernoulli numbers, polynomials, hypergeometric functions of Euler and Gauss, Euler’s
gamma and beta functions, Abel’s, Weierstrass’ and Jacobi’s elliptic functions, Bessel
functions, Legendre polynomials, Jacobi, Laguerre, and Hermite, are thoroughly discussed
in the literature. Some of these functions were introduced to solve specific problems
and some others were used to solve general problems. In recent years, generalized and
multivariable forms of special functions of mathematical physics have also undergone
significant evolutions (see [1-12] for more details). The theory of orthogonal polynomials
and special functions is of intrinsic interest to many parts of mathematics. Moreover, it can
be used to explain many physical and chemical phenomena. For example, the vibrations
of a drum head can be explained in terms of special functions known as Bessel functions.
Furthermore, the solutions of the Schrodinger equation for a harmonic oscillator can be
described using orthogonal polynomials known as Hermite polynomials. Furthermore,
the eigenfunctions for the Schrodinger operator associated with the hydrogen atom are
described in terms orthogonal polynomials known as Laguerre polynomials.
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The subject of special polynomials of two variables, in particular, enabled the develop-
ment of novel methods for solving vast classes of partial differential equations that are often
encountered in physical issues. The majority of special functions of mathematical physics
and their generalization have been inspired by physical problems. There is an abundance
of remarkable characteristics and correlations with special generalized polynomials in the
literature (see, for details, [13-24]).

2. Background and Preliminaries

The following polynomials and numbers are required for the current investigation:
The «-th polylogarithm function Li,(w) is defined by (see, e.g., [25], ([26], Section 2.4); see
also [21,23])

Lig(w) = ¥ Y (weC <L reN\{1])
=1 & 8
:/O Ll"%l(t)dt (k€ N\ {1}),
where
Lij(t) := —log(1 —t). 2)

Here and in the following, N and C denote the sets of positive integers and complex
numbers, respectively. Furthermore, put Ny := NU {0}.

Kim and Kim [27] explored the Daehee polynomials D, (u) which are generated by
(see also [19,20,27-29])

Y Do(u)&; = (14 ) 0BLEE), ®
r=0 . 6

Here D, := D,(0) are called the Daehee numbers. We find that

r
D= (-1 5 (reNo). @
The first few are
1 2 3 24
DO—L Dl__EI D2_§/ DS__EI D4_€/'-~-

Lim and Kwon [28] introduced and investigated the poly-Daehee polynomials DSK) (1)
which are given by the following generating function:

1 1+ " o) . r
Liz‘?l(_f)sﬂ”@ =§)DS W) (ke N). )

Then D;K) = DSK) (0) are called the poly-Daehee numbers. In view of (2), it is easy to
find that )
DY (u) = Dy(u) (r € Ny). ©)

The Bernoulli polynomials B, (u) (see, e.g., [15], ([26], Section 1.7)) and their second
kind by (x) (see, e.g., [24]) are defined by the following generating functions:

S w_ v ¢
w1t ¢ —r;OBr(u)r! (lgl < 2m), ()
and -
¢ G u
D e R ®)
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By combining (3) and (8), we get
! 2
y (:) by_s Ds(1t) = 1! ( r”) (r € No). )
s=0
()

Kaneko [21] committed their research on the poly-Bernoulli numbers B;"’ which are
generated by the following function:

Lic(1—e¢) & L6
Tioer S LB 10

Whenx =1, le) are generated by

y B0 — £C Y g ) (1)

From (11), the following relationship between the poly-Bernoulli numbers Bﬁl) and

the Bernoulli polynomials B, (1) holds:

BY =B,(1) (reNy). (12)

The poly-Bernoulli numbers BSK) are given explicitly by the following identity (see ([21],

Theorem 1)): (151 5(r.5)
" (=1)%s!'S(r,s

BY = (-1}

Z CESIE (reNg, keZ), (13)

where (elsewhere) Z denote the set of integers, and S(7, s) are the Stirling numbers of the
second kind which are explicitly given by (see, e.g., ([26], Section 1.6))

r :(_1)55_‘51
stns) = L0 ()7 (1)

]

The first few of BﬁK) are

B =1, B§"):%, g2 1 pgw_1,6 6

In the usual way, poly-Bernoulli polynomials BSK) (1) can be defined by the following
function:
Lix(1—e7)

1—e¢ rl’

e =y BY ()< (15)
r=0

Then, obviously, B = pi¥) (0) (r € Np).
The classical Genocchi polynomials are defined by (see, e.g., [30-32], ([26], Section 1.7))

r

2 gt = ¥V G(w)S (g] < 7). (16)
r=0

eg—l—le 7!

As usual, G, := G,(0) are referred to as Genocchi numbers generated by

£ =Y65 (d<n), (17)

which have a significant role in number theory.
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Luo and Srivastava [33] introduced the generalized Apostol-Bernoulli polynomials
Br(m) (u; A) of order m € C which are generated by (see also ([26], Section 1.8))

r

() - Bt
r=0 .

(lg] <2m, when A =1; [g| < [logA|, when A # 1; 1" :=1).

Furthermore, Luo [34,35] investigated the generalized Apostol-Euler polynomials
Er(m) (u;A) of order m € C and the generalized Apostol-Genocchi polynomials gr(*”) (u; )

of order m € C which are defined by

r

2 m ] m
(1) &=L wny 9)
r=0 '

<7, when A = 1; < |log(—A)|,when A #1; 1" :=1).
(Is] s 8

and
;

< 2 ) e”gzzgr(’”)(u;)»)% (20)
r=0 :

Aes +1
(lg| <, when A =1; [g] < |log(—A)|,when A #1; 1" :=1).

Setting u = 0 in (18)—(20) results in the generalized Apostol-Bernoulli, generalized Apostol—-
Euler, and generalized Apostol-Genocchi numbers, respectively, which are defined as follows:
B (1) = B (0:1);

&M () = &M (01
G (A) := g™ (0; A).

(21)

~—
~.

Obviously , the following relations hold:
&M ;1) = & (u); (22)

3. Generalized Apostol-Genocchi-Based Poly-Daehee Polynomials

This section introduces and investigates a unified class of polynomials called the
Apostol-Genocchi-based poly-Daehee polynomials. Certain identities and explicit formulae
for these polynomials are derived.

Definition 1. The Apostol-Genocchi-based poly-Daehee polynomials gDﬁﬁ% (u,v; A) (abbreviated
by AGPD) are defined by the following generating function:

log(1+¢) af 26 N e v 0 S
e 79" (Xeer1) © —E)gDr,m(u,U,/\) . (23)

(mu,veCrel;
l¢] <1, when A =1; [g| < min{|log(—A)|,1}, when A #1; 1" :=1).

Furthermore, gDr(,KrZ,(/\) = gDr(,Km(O, 0, A) are called Apostol-Genocchi-based poly-Daehee
numbers.
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Remark 1. Let the generating function on the left-member of (23) be denoted by

g(m, u,v,x,A;¢) = g1(x; 6) g2(m, u, v, A; g), (24)
where log (1 )
. log(l+g
gl(K/ g) L LIK(l _ e_g)
and

2 "
g2(m, u, v, A; g) = (1+¢)" (Ae@ i 1) evs.

The right-member of (23) is the Maclaurin series centered at ¢ = 0. So the generating function
on the left-member of (23) should be analytic at ¢ = 0. In view of (1), Lix(1 —e™¢)|.—o = 0 and
¢ = 0 may be a singular point of the generating function. Here we find

d (1—e )

d—gLiK(l—e |€O:; T e*G(J_:O:l.

Furthermore, by using L'Hospital’s rule,

e 6 =
11m 1(x; ¢) = 1_}0 l+g/d Lix(1—e°) =1.

Note that go(m, u, v, A; ¢) is analytic at ¢ = 0. We thus find that ¢ = 0 is a removable
singular point of the generating function. Therefore, ¢ = 0 can be an analytic point of the
generating function.

As noted in (25), the poly-Daehee numbers DﬁK)
function:

are given by the following generating

log(1+¢) K6
— piMe N). 25
Lic(1—e~¢) Z r! (ke N) @5
In order to use later in this work, we introduce the other sequence of numbers, which
are similar to the poly-Daehee numbers, in the following definition.

Definition 2. The sequence of numbers ng) (r € Ny) is defined by the following generating
function

g(K;¢) = W : ZQ (x € N). (26)

Remark 2. We observe the following properties for the numbers Qﬁx):

(i) Wefind
. G (x)
Iim —————=1=0Q,".
50 Lig(1—e9) 0
This means that §(x; ¢) is analytic at ¢ = 0 and so can be expanded as the Maclaurin series in
a neighborhood (possibly small) of 0 as in the right member of (26).
(ii) By the help of Mathematica, we compute

x 1 _
oly _5—2",

Q(K) é 4 21 —2x — 9% 3—1(’
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(iii) Here let

Lic(1—¢ €)=Y AP ¢ (27)
j=0
By the aid of Mathematica, we find
A =0,
AN =1,
JNQINE PSS
2 2 4
1 _ _
AgK) — 6_2 K437k
(iv) From (26) and (27), we have
A 3 o) Y AR o
=2 A YO =) ) ALQY
r=0 5=0 r=0 s=0
from which we obtain
r
YA O =0 (reN\{1}). (28)
s=0

Due to the AGPD’s generic nature, they may reduce to a number of new and known
polynomials, some of which are included in Table 1.

Table 1. Some known polynomials occurring as special cases of AGPD.

Case m,K,u,70,¢ Generating Function Name of the Polynomials
L m=0=0v % (1+¢)" =D (u) % poly-Daehee polynomials [28]
IL m=0=0v,k=1 log(qig) (I+¢)" =Dy (u) CTT Daehee polynomials [27,28]

11 m=0=v,k=1A€N (log(%g)y(l +¢)" = D}Mu) %’, Higher order Daehee polynomials [19]
Iv. m=0=0vx=1¢=20¢ (%) (1426)" = Dyge(u) 57: r-th twisted Daehee polynomials [29]
V. m=0=v;k=Lu—1-u (1+g) (W) argr = D) (u) s Daehee polynomials of second kind [27]

Theorem 1. The Apostol-Genocchi-based poly-Daehee polynomials are explicitly given by

DM, 0:A) = Y () D () 6" (0:1) (r € Ny) 29)

5=0 s

Here, the constraints of parameters and variable would be modified relative to those in (23).

Proof. We first recall the following well-known double series manipulation: Let f, g :
Z>o % Z>o — Cbe functions and p € N. Then

co [n/p]

YOS fm) =Y Y flkn ph), 0)
n=0k=0 n=0 k=0

where the involved double series is assumed to be absolutely convergent.
It is straightforward from (23) and (20) that
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o (K) ¢" _ log(l+g) w26 \" o
;)gprm(”v)‘)r' et \(er1) ©

(g o)

Using the series rearrangement for the case p = 1 in (30), we now obtain

<

3

S

L oPioih)y = L Loy 6 e g,

which, upon equating the coefficients of like powers of ¢, immediately yields the desired
assertion of Theorem 1. [J

Theorem 2. The following identity for AGPD holds true:

D(K) u+1;0 D() u,v
ng,m(u,v;/\):g ’+1'm( r—i)—lg r+1m( ) (r € Np). (31)

Here, the constraints of parameters and variable would be adjusted with respect to those in (23).

Proof. Using (23), we write

_\“‘
MS
«Q
S
‘§>§
®
S
=

Y DN (u+1,0; /\)
r=0 r=0

= {Llij?flfegz) (14¢)"*! ( Aefi - ) me”G}
- { Llii)(?il—tgz) (1+¢)" (Ae@zi 1 ) mevg}

00 (K r+l
= Z gDrm(u,0; )
r=0

rt

from which, we have

[} r %)
2[ (K)(u +1,0;A) — gD,(’;r)l(u v; /\)} €—| =) gpﬁ’i)lm(u,v;/\) © (32)

= = (r—Dr
Now, equating the coefficients of ¢" in both sides of (32) yields the desired identity (31). O

Theorem 3. AGPD satisfy the following addition property:

K = (1 K
oD+ w5:0) = 1 (D) D (0) (€ No) 9
s=0
where (&) is the well known falling factorial defined as
(a)s:=afla—1) - (a —s+1). (34)

Here « € C, and the restrictions of the other parameters and variable would be modified in
light of those in (23).
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Proof. Substituting u + & for u in (23) gives

i r log(1+¢) 2¢ "
DK) ‘A S _ & 1 u 06 (1 o
;;)g r,m 7’+0€,U, )7" le(]-_efg)( +g) e ( +G)

(¥ o (0 A)%) (iwsgf)

r=0

= i i D1 (1, U;A)@é)s( :

r—s)ts!’

for the last equality of which the case p = 1in (30) is used. Finally, comparing the coefficient
of ¢" on both sides offers the desired identity. O

Theorem 4. For r € Ny, the following correlation holds true:

r

r = (1T ) )
Y (s) Bs gDy—sm(u,0;A) = Y (s) B" ¢ D", (u,0; A). (35)

s=0

Here, the restrictions of the parameters and variable would be modified in light of those in (23).

Proof. Using (10) and (23) reveals

log(1+¢) uf 26 \"
e CR IO & v B

B Lix(1—e7%) log(1+¢) u 2¢ " v
()
_ Lix(1—e7¢) log(1l+¢) " "

T e —1 Ll-K(l—efg)(l_‘_ ) (/\e€+1> e

—Z{Z@ "D, (u,v,-m}f:.

5=0

Using (7) and rewriting the left hand side of (36) leads to the Apostol-Genocchi-based
poly-Daehee polynomials

l(yg(l—i—g)(l_'_g)u( 2 )mevg

es —1 Aes +1

¢ log(1+g) uf 2u \",
1 c
o —1 I+ \qey1)

o s\ [ (37)
_ (E)Bsi!> (E)gp,,m(u,v A) ﬂ)

- E){g (:) Bs gDy—mm(u,v; A) } %

Therefore, in view of (36) and (37), we can easily arrive at the desired result. [

Theorem 5. For r € Ny, the following relation holds true:

Grm(v;A) = i <:> béK)(_LQ gDr(f)s,m(”r v,A). (38)

s=0
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Proof. From (20) and (23), we can write
s ¢ 26 \",
A — s
L, (@) ()\69 +1> ‘
Lix(1 —e¢) ¢
=—=_  J(1+ Dr A
log(1+g) ( (; Z()g ,mMU )
Now using (8), we have
(o] r 0 S [ed
). Qr,m(v;/\)% = <Z bs(")(u)2,> (Z gDﬁ%(u,v A g—|
r=0 s=0 r r=0 (39)
_ Z{Z (r)bg@( ) gD, (0, A)}'ﬂ
n=0 {s=0 s

Using the series rearrangement technique in (30) and equating the coefficients of like
powers of g in (39), yields (38). O
Theorem 6. The following formula for the Apostol-Genocchi-based poly-Daehee polynomials holds
" (r
gD ,,)1+,3(u, vtA) = ZO (S) gDﬁf)s,m(u, o+ 11) GP (1), (40)
s=

Proof. By replacing v by v + p and m by m +  in (23) and using (20), we get

m+p
ngﬁniw(”f”*‘%' )% 10g(1+g))(1 g)“( 2 ) PCayDle

= Lix(1—e¢ Aes +1
varszgma
<ZgD(K) (u,v;A) )(ZQS wA 751 )
[ee] r r
_ B¢, 9
_r;; (1,0, 1) G5 (s A) (r —s)!s!

which yields the required result (40). O

Theorem 7. The following correlation holds
(x) - (x) (m)
D0 = 1 (1) D%y ,0 - 0) 6L i 0) )
s=0

Proof. By (23), we can write

log(1+¢) w26 \" o-w)crac
G —e o T e r1) ©

:<§0®£ 10,0 — ) )(25( (1) )

By using the series manipulation for the case p = 1 in (30), we get

[0 9) © r [e) r r « " v
3 oDl E — 3 (z (1) D8t 1 )M> ¢

r=0 : r=0 \s=0 s

which, upon equating the coefficients of the similar powers of ¢, leads to the desired identity. [
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Theorem 8. The following summation formula holds true:
( " (x)
¢Drm(w,o+1LA) =) s gD, (1,0, A). (42)
s=0

Proof. Replace the parameter v with v 4 1 in (23). By using similar process as those in
previous theorems, we can get the identity (42). Therefore, the details are omitted. [

4. Differential Formulas

This section establishes two differential formulas for AGPD with respect to the param-
eters 1 and v.

Theorem 9. The following differential formula holds true.

rsl

d pm) 3 (x)
5,9 (u,7;A) ; NGEOER gDsm(uv/\) (reN). (43)

Proof. Differentiating both sides of (23) with respect to u and using the notation in (24),
with the aid of the case p = 1 in (30), we have

.- 7'
Z r (u,v; /\) =log(1+u)-g(m, u,v,x,A; )
— = - (o] (K gs
- Z Y Do, 0;A) %
=1 Z
[ee] — r s— l
_ " i
777;”;0 s gDsm(u,U,/\) ',

which, upon equating the coefficients of ¢’, yields the desired identity. [
Theorem 10. The following differential formula holds true.

r—1,m

™ gD(K)(u vA) = rgD( ) (u,v;A) (reN). (44)

Proof. Differentiating both sides of (23) with respect to v and using the similar process as
in the proof of Theorem 10, we may obtain (44). So the specifics are omitted. [

5. Integral Formulas

This section establishes two integral formulas for AGPD.

Theorem 11. The following integral formula holds true.

Vosm 1 (x) () :
/O oD (1, 0;0) do = Hl{gprﬂm(u 1A) = gDy, (0 )} (reNo).  (45)

Proof. Integrating both sides of (23) with respect to the parameter v from 0 to 1, we by
using (44) get

log(1+¢) u 2g " 1 (¢S — /

Multiplying both sides of (46) by ¢ and using (23), we obtain
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7’

Y- {oPn(,1:4) — gD, 0:0)} 2 / DX, (u,0;A)do . @)
P 1)

Equating the coefficients of ¢" on both sides of (47), we derive

/ gD (u,v; A)do = %{gDr(ﬂ(u, LA) — gDr(f(,,l(u,O;)\)},

which, upon setting r = ' 4+ 1 and dropping the prime on r, yields the desired formula. [

Theorem 12. The following integral formula holds true.
D =y Ml g N 48
g rm (u,v;A Z sl 0,” Gs (M) (r € Nop), (48)

()

where Qr(m) (u; A) are the polynomials in (20) and Q)" are the numbers in (26).

Proof. We find

1
u _ ¢
/0 (1+¢) du_ilog(l—l—g)’ (49)

Integrating both sides of (23) with respect to the parameter u from 0 to 1 and using (49),

we obtain N 1
9 . 2€ ug 0 / D(K) . g
Lix(1 —e79) <)\e€ + 1) €= r;] 0 6Dy (1, v;A)du ok (50)

Employing (26) and (20) for the first and the second factors, respectively, in the left-
member of (50), with similar process of proofs of the previous formulas, we derive

0 1 r o0 00 s
Y / gDr(,'i,)l(u, v; A)du g—' =) QSK) ¢y gs(m)(v,)\)g|
r=0 70 r r=0 s=0 (51)
> ]- K m
= Z Z ol Qﬁ—)s SF )(U/)‘) Qr/
r=0s=0 5:

on the first and last members of which, upon equating the coefficients of ¢”, we obtain the
desired formula. [J

6. An Implicit Summation Formula

This section explores an implicit summation formula for AGPD.

Theorem 13. The Apostol-Genocchi-based poly-Daehee polynomials satisfy the following implicit
summation formula:

x 1 ¢ !
¢Dy () =) ) (Z) <p> oD wd)  (62)
r=0p=0

(I, g€ Ng; 2 € C).
Here the restrictions of the other parameters and variable would be modified in light of those

in (23).

Proof. We first recall the following series manipulation formula (consult, for example, ([36],
p- 52, Equation (2)) and [37-41]):

ad (u+ v)R ad u" v

L SRy —gr—= L fr+s) 7o (53)
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Replacing ¢ by ¢ + p in (23) gives

log(1+(g+u))(1+(g+#))u< 2(g+ 1) )’"

Li (1 — e*(t;ﬂt)) AeStH +1
3 (c+m" o
= ¢~ 0(6tH) 2 , (u,v; ) 0
Employing (53) in the series on the right-hand side of (54), we obtain
log(1+ (¢ + 1)) uf 2+ \"
Lix(1 _e—<g+m)(1+ ()" ReeFiy 1
(55)

V
QJF,” 2 qu_Hm(u 0, /\)EF
71=0 ’

Note that the left-member of (55) is independent of the parameter v and so, for any
x e C,

_ ¢ ! ¢ !
evleH) Z o2 ) = e ZOQD o (18,2
q =

Or, equivalently,

q 4,1
(2=0) (g+p1) Z ¢D Hm(u,v;)\)g—';;— Z gDS?l,m(u,a;/\)g—'%, (56)
71=0 q 7.1=0 q- b
for any & € C. Using (53), we get
- S Gl (e ) R = C ek D T
e(ﬂ( 'U)(€+,u) = 2 Rl = Z rlpl . (57)
R=0 r,p=0
Setting (57) in (56), we have
S (o) H o) ¢!
— 2t D U, )= = D o A) ", (58)

Here, using the series manipulation technique for the case p = 1 in (30) in each one of
two double series in the left-member of (58), we find

o 4 1 g !
o)’ p p*) 0,0 G U
q,zgogp;) 6Pov1-r—pm )r!(q —7r)p!l(I—p)! o)
(o] q 1
= DY (a2

Finally, equating the coefficients of ¢7 4! on both sides of (59), we prove the desired identity. [

Remark 3. It may be interesting to observe that the left-member of (52) is independent of the
parameter v in the right-member of (52). In particular,

ri) le%J ( >(P) —0) gDy (,030)
£ (ot o
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7. Concluding Remarks

The polynomials defined in (23) arises from the well known Apostol-Genocchi poly-
nomials defined in (20). They exhibit a close relationship with Apostol-Euler and Apostol-
Bernoulli polynomials. Therefore, we can explore other hybrid polynomials and obtain
their corresponding properties as well as some new results. Table 2 below illustrates
some hybrid polynomials similar to the Apostol-Genocchi-based poly-Daehee polynomials

in (23).

Table 2. Members similar to the polynomials gDﬁ/Knl (u,v;A).

S. No. Name of Polynomial A(g) Generating Function
L Apostol-Euler-based
poly-Daehee polynomials (\E%H ) " % I+ rZ gD, (1, 0; /\)
= (/\e€2+1 )m Lil:(gl(:rg)g) (I+g)"e™
1. Apostol-Bernoulli-based
poly-Daehee polynomials ( pv— ) " Lil’?fl(:rg)g) (1+4¢)" E;U oD (u,v; /\)
=1 )"’ L:,?Eo’lltgg)( +g)ter
1. Apostol-Bernoulli-based
Daehee polynomials ( T ) " IOB(HC) (1+¢)" riu BDym(u,v; 1) %T
= (Aeé—l )m @(1 +g)t e
Iv. Apostol-Euler-based
Daehee polynomials (\‘,%H ) ! lob(HC) (1+¢)" rig eDrm(u,v; 1) %
- (MZH )m g9 (1 4 gy e
V. Apostol-Genocchi-based
Daehee polynomials (M%il ) lOg(Hg) (1+4¢)" = Z Dy (u,v; /\)

r=0

2 log(1+
= (Mgcﬂ) Dg(g <) (14¢)*es

Example 1 may show how to define some polynomials by means od operational forms.

Example 1. Using the ordinary derivative operator Dy, an operational form to define the general-

ized Apostol-Genocchi polynomials in (20) could be
A m
<2D”) v = Gr(m)(v;)\).
AeDu +1

Similarly, the generalized Apostol-Euler polynomials in (19) can be cast as

m
(2) v = 8,("1)(0; A),

AePu 41
which, on comparing with (60), provides the relation
G (0:A) = (D)™ (0;1) = (r) £, (03 1).

From (23) and (60), we can write

(x log(1+¢) uf 26 \"
Q’Dr,m(” U /\) LIK(l_ )(1+g) Aeg‘i‘l vr

which, in view of (62), provides

(60)

(61)

(62)

(63)
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DI, 0;0) = (N EX (1,0, A). (64)
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