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Certain characteristics of 2-variable
g-truncated Tricomi functions

Fadel M.}, Raza N.2, Cesarano C.3, Agarwal p.45X

This study defines certain properties of 2-variable g-truncated Tricomi functions hn,q (x,y), such
as integral forms, generating functions and series definitions. Additionally, we present the asso-
ciated 2-variable g-Laguerre polynomials, which we utilize to obtain higher order of 2-variable
g-truncated Tricomi functions and examine the characteristics they possess.

Key words and phrases: quantum calculus, g-truncated exponential polynomial, g-Laguerre poly-
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Introduction

The powerful mathematical tool is dubbed as g-calculus. It is a generalization of ordinary
calculus and has found many uses in various scientific, mathematical, and statistical domains,
such as quantum mechanics, probability theory, number theory, and combinatorics. Many
g-special functions have been introduced and studied recently by several researchers working
in the field (see, for example, [3,4,10,18-20,23]).

Some basic quantum calculus notations and terminology are briefly reviewed from [2, 12]
as an introduction to the g-calculus, 0 < |g| < 1. The g-analogue of complex number b has
been given as [b], = (1 —4°)/(1 — q). The g-factorial number [I],! has been provided through
[Nq! = (3:9)1/(1 —q)',1 € N, where for b € C, we have

o — |1 =0,
T\ (1 - b, 1eN.

The Gauss g-binomial coefficient is offered here

1.
{k] T =Ky K, k=0,1,...,1

The two g-exponential functions e;(r) and E;(r) are defined as follows:
eq(r) = - = imE rl < —, @)
=0 "19°
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and

Eq(r) = (—r(1 = 4); )0 = Zq@% rec. @)

The g-derivative operator of a function f(r) with respect to r is defined by (see [13])

Dyt = LI, 20, with D,if(0) = £10)
We recall [12] some formulas for g-derivative as follows:
Dgr(f(r)8(r)) = f(r)Dy,rg(r) + g(qr)Dy,rf(r), (3)
Dq,rrl = [l]qufl, 4)

and Dy ,e;(ar) = weg(ar), where a is arbitrary constant. The Heine’s binomial formula is the
following (see [14, p. 28, 8.1)])

ad a+1 o +k—1 ® Tet+k—1
= :Z [k] '[ ]qt":Z[ L }t", It| <1, acR. (5

According to [14, p. 48, 14.5], the g-derivative of the function f;(x) = 1/(1 — t)§ is given by

1 [“]q
D = . 6
Ta-nr T (- t)att )
It is worth to mentioning (see [14, p. 74, 21.6]) that
1
/1_q r”"lEq(—qr)dqr =Ty(a), «>0, recC. (7)
0

Truncated exponential polynomials have proven valuable in physics and other study do-
mains as they may be found in numerous optical and quantum mechanical problems. It has
been demonstrated in the physical sciences by evaluating integrals with specified function
products. Furthermore, these polynomials are important in applied mathematics because they
may be described using a variety of approaches, including orthogonality requirements, gen-
erating functions, differential equations, integral transformations, recurrence relations, and
operational formulas. Generalizations and extensions of these polynomials are valuable tools
in applied mathematics and approximation theory, allowing for flexible function changes.
The following consequence series defines the classical truncated exponential polynomials
e(r) = Zi:o ¥ /k! (see [2]), which is represents (I 4+ 1) elements of the Maclaurin series of
the function e’. The features and higher order of classical truncated exponential polynomials
were defined by G. Dattoli et al. [8]. The below integral form (see [8], p. 15, 43) was used by
G. Dattoli et al. in 2003 to present the truncated Tricomi function

) = [ exp(-0Lilr o). ®

Many academics in mathematics and physics disciplines consider their generalizations and
extensions with applications because of their numerous helpful features (e.g., [7,11,15-17,23]).
N. Raza et al. [19] presented and examined g-truncated exponential polynomials recently.
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The importance of g-truncated exponential polynomials E;,(r), their generalizations and g-
truncated families came from the various applications in mathematical and scientific disci-
plines. Also, in the broad applications of 2-variable g-truncated exponential polynomials in
mathematical modeling, applied sciences and quantum mechanics, represent interactions be-
tween two connected quantum systems, which correspond to g-deformed algebraic structures.
Their applications in signal processing and optics include studying 2-variable interdepen-
dence, such as wave functions and light propagation [4].

For g-truncated exponential polynomials, we have the following formulas as generating
function and series definition [19]:

1 > Loo(ky pk
G = ;}El,q(r)tl, Eg(r) =Y q(Z)m.

k=0

The integral form produces the g-truncated exponential polynomials E; ,(r) [19]:

1
Bia(r) = g " Ea(-90) € + it

The first kind g-Bessel function J;(r;q) is provided a series formulation via [5, 6]:
1 i(_ )k (r/2)1+2k B 0 (_1)k(1,/2)l+2k
@z @oe@hak S 1Kl

It has an absolute convergence for || < 2. The Ith order g-Tricomi Bessel function of the first
type C; 4(r) is described using the series formula [21]:

Li(_l)k ot :i (=Dl
@ @@ S kgl + kgt

For every value of 7, its absolute convergence is present. For | = 0, aforementioned equation
gives Oth order g-Bessel Tricomi function (see [3])
< (1)
Coq(r) = : )
0= L w0

k=0

Ji(r;q) =

Cl,q(r) =

It has an absolute convergence for all values of r. The relation between Oth order g-Bessel
Tricomi function and g-exponential function can be written as Co4(rt) = eq(—D,, 1H{1} [3],
where (see [12])

D)= | fOdeE = (1 —a)r L soe)) with D1y =7

and (Dq’,rl)k{l} = r*/[kls!, k € N U {0}. As stated in [3], the g-derivative of the Oth order
g-Tricomi function Co 4(rt) yields
The 2VqLP L;4(r,s) are provided via the next series [3]:

1
qurs q'z

k= 0

1)k kol —k
k]q-

(11)
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According to series description, the mth order g-Laguerre polynomials of two variables are

described as [3]:
[1/m] Tk Sl —mk

itia9) = Ut 2 e 2=yt

(12)

This motivated us to generate certain features of 2-variable g-truncated Tricomi functions,
as well as their higher order by introducing the associated 2-variable g-Laguerre polynomials
and investigating the associated formalism. Polynomials are important in many fields, includ-
ing mathematical modeling, applied sciences and quantum mechanics. They represent interac-
tions between two connected quantum systems, resulting in g-deformed algebraic structures.
Additionally, like many other special functions, it has been widely employed in g-truncated Tri-
comi functions to investigate overlap, which is most evident in their behavior when variables
or parameters are changed. The 2-variable g-truncated Tricomi functions, their higher order
and associated 2-variable g-Laguerre polynomials will be of special interest to scientists. These
come from their g-analogue research and have revealed new and fascinating possibilities that
could expand the theory of g-special functions, which have attracted more attention. Addi-
tionally, other g-special functions, it may be widely employed in g-truncated Tricomi functions
to investigate overlap, which is most evident in how they behave when variables or parameters
are changed. It is frequently possible to investigate these functions through their interrelations
and recurrence qualities. Through this paper, we examine 2-variable g-truncated Tricomi func-
tions iy ,(r, s) via integral forms and determine their features, including g-differential equation,
generating functions and series formulations. Likewise, we evaluate the features of the asso-
ciated 2-variable g-truncated Tricomi functions and construct higher order of them via the
associated 2-variable g-Laguerre-type polynomials.

Recently, the g-truncated exponential polynomials [19], their generalizations and some of
their families [4] were introduced and examined. The following section will examine how
the scenario can be expanded to explore 2-variable g-truncated Tricomi functions and de-
vote ourselves to exploring several of their features. Also, we examine associated 2-variable
g-Laguerre polynomials and apply it to generate several features of a higher order of 2-variable
g-truncated Tricomi functions.

1 Two-variable g-truncated Tricomi functions

This section discusses the 2-variable g-truncated Tricomi functions and their characteris-
tics. Additionally, the associated 2-variable g-Laguerre polynomials are presented and used to
generate higher order g-truncated Tricomi functions and their features.

We create the 2-variable g-truncated Tricomi function employing as the appropriate inte-
gral form in the context of equation (8):

1
tualrs) = gy 7 Ea(—a0) L 50t (13

where E;({) is the g-exponential function given by series (2) and L;,4(r, {) is the 2-variable g-
Laguerre polynomials given [3] by the generating function Co 4(t)e;(st) = oZo; Ly4(r,s) ﬁ;, and
1=0 )

their series is given by (11).
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The series definition of the 2-variable g-truncated Tricomi function is obtained via applying
equations (7) and (11), namely

l (_1)krkslfk

alrr%) = L

It has an absolute convergence for all finite values of r and s.

r,s € C. (14)

Theorem 1. The two-variable truncated q-Tricomi function has the next generating formula:

ihllq(r,s)tl = Coq(rt) (15)
I=0

1—st "’
Proof. Considering equation (14), the result is

1) oo | \k,k -k
Zhl,q(rrs>tl _ Z Z (=1)*rs
=0

)
Dy =[P

Employing the appropriate series rearrangement method, we obtain

00 00 0 —1)krksl 00 00 (_1)krk
o (r,s)t = TS ke _ g g1y tk
U ™ M i P By
Applying equation (5), for « = 1 and equation (9), we obtain assertion (15). O

Motivated by the importance of the Laguerre-type derivative D; tD; [9,22] and its appli-
cations in mathematical simulations of viscous fluid vibration phenomena, as well as in engi-
neering problems such as oscillating chains (see [1, pp. 282-284]), we note that such operators
also appear in population dynamics and in the solution of Cauchy problems related to linear
dynamical systems. In this work, we employ the g-Laguerre derivative D, tD,; [3] to derive
the g-differential equation satisfied by the 2-variable g-truncated Tricomi function f; (7, s).

Theorem 2. The g-differential equation satistied by hj 4(r,s) is
Proof. Applying the g-derivative for formula (15) with regard to r, we get

3 D, +rD,.C rt
Y DygrrDgshyg(r,s)th = = 1‘7" 0,0 ).
=0 — st

In view of equation (10) and then again using equation (15) in the right side of resultant equa-

tion, we obtain
[e ] (o]

IX: Dy Dy hy o(r, s)th = — ZX: By (1, s)HtL,
=0 =0

Comparing the coefficients of equal powers of t on both sides of the preceding equation, we

obtain
=Dy rDghy(r,8) = hy_1,4(1, ). (17)
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Moreover, applying formula (3) for each part of formula (15) with respect to t by taking
f(r) = Coq(rt) and g(r) = 1/(1 — st), we obtain

1—gst

d 1
Z hl,q(rzs)Dq,tth,ttl = q/tm, (18)

1=0

+ Colq(i’i')D

when applied formula (4) to left part and applied formulas (10), (6) to the right part of formula
(18), we obtain
C() 4 (T’t) 1

I

=1

It is worth to mention (see [14, p. 8, 3.6]) that (1 — 1?)51+1 = (1 —t)L(1 — ¢'t). Using this
formula for I = 1, right side of (19) yields

(19)

ngk

([l]q)zhl,q(r,s)t"*l —

I=1

Consequently, by substituting (15) into the right-hand side of the above formula, we obtain

(e 9]

Y ([1g )Zhlqrstl e qu hlqrs —rZhlqrs

=1

+7s Z hyg(r, )t 45 Y hyg(r, )t
1=0 n=0

Equating the coefficients of equal powers of t on both sides of the preceding formula, we obtain
the following recurrence relation

1 7S

W[qs([l]q)z —r+ S]hl,q(rls) + Whl—l,q(rfs)-

hiy1,4(r,8) =
Substituting / by [ — 1 in the above equation, we obtain

hig(r,5) = (mlq)z (00 =g =4 -1, () & {p ali-24(05):

Multiplying each term of the preceding equation by ([l];)?, we obtain the equality

rshy_pq(r,s) + [gs([l = 1]4)*> — r +s|h_14(r,s) — ([I]§)*h14(r,s) = 0. Then, by substituting
equation (17) into the left-hand side of this expression, we arrive at the assertion (16). O

Example 1. Applying formula (16), we have the following:

[(YSDq,r”Dq,r - (‘75([2]14)2 —r+ 5))Dq,r”Dq,r - ([3]q)2]h3,q (r,5) =0

and
[(rqu,erq,r - (qs([S]q)2 —r 4+ s))Dqlerq,, - ([6]q)2]h6,q (r,s) =0.

After introducing the symbolic operator for g-Tricomi Bessel function of first type C, 4(7),
we discuss the related 2-variable g-Laguerre polynomials and the associated g-truncated Tri-
comi function.
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We define the symbolic operator ¢, 4 acting on the function ¢, 5 := 9,(r) = % b
Ly(r+k+1)
Ak _ _ 9
Cuq¥rig = Prekg = Ty(r+k+v+1)
which fulfill the characteristic ¢} qcf, q djjgl.
In particular, for r = 0, we have
To(k+1)
N 9
= 20
Cv,q IPO,q Fq(k+v+1)' ( )

where Po,q is called the vacuum function, because for k = 0 (that is, when no operator is
applied), we have ¢ ; = 1/T;(v + 1), which follows directly from the definition of ¥, 4.

The series definition of the extension of g-Tricomi Bessel function C, 4(r) can be expressed
thereby in light of formulas (9) and (20) by

oo( 1)kk k

C, = Coq(éy — T Cug”
,q(r) O,q(c ,qr)%,q k;) ([k]q-) Yo,q-

Using formula (20), aforementioned equation gives

S

Cuqlr) = ,§O K], Tq(k +v+1)’

vER. (1)

It should be noted that the series converges absolutely in the complex domain |r| < 1/(1 — q)>2.
We present the associated 2-variable g-Laguerre polynomials L} ] (r,s) via the next generat-
ing function in the context of the formula (21) by

H

qu T’t eq St ZL l—{-—v+1)

(22)
By utilizing formulas (1) and (21) to expand the left part of the previously stated equation
while comparing the same powers of t from each part of the consequent equation, we come to
l (_1)krkslfk

L;/,q(i’,s) = rq(l +V+1)]§) [k]q!l—'q(k—FV-i- 1)[1 _k]q!‘

(23)

The integral form of the 3-parameter, 3-variable truncated g-Tricomi function hl( U) . (r,s) is
expressed as

1
. 1 = .
W9 = ey Jy S B0 (s, (24)

where 1,5, € C, «,v € R, I € N U {0}, which on using equations (23) and (7), gives the

following series definition of 3-parameter 2-variable truncated g-Tricomi function hl( V) ' (r,s):
(@) krkslfkl—'q(l —k+a+1)

L(-1)
Luq(/8) = kgo [klg!Tq(k +v +1)[1 — k!

(25)

We offer a theorem to characterize the generating function for the 3-parameter 2-variable

g-truncated Tricomi function hl( V) g, (r,s).
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(a) (

Theorem 3. The 3-parameter 2-variable g-truncated Tricomi function h; g7 s) fulfills a spe-

cific generating function

() . Tyla+1) 1 1
Zhl,v,q(r’s)t = WCVQ(#) 7| < A= 5] < -y "€ R,  (26)

where C, 4(rt) is the associated g-Tricomi function, which defined in equation (21).
Proof. In view of (25), we have

© (—1)krksi=kr (1 —k+a+1)
L e o (aearrey) e
1=0 r=0 q--4q q-

Using the appropriate series rearrangement approach, we obtain

o & qul+oc+1)rs Ik

00 (oc
Zhlvq ZZ Ly(k+v+1)[1],!

I=0
B I+ (—1)ksk
_rq(ﬂé+1)2 [ ] ]qsltlz [k]qqu(k_}_v_}_l)tk,

1=0 k=0
which yields the assertion (26) when employing equations (5) and (21). 0
Remark 1. We derive the integral form, series definition and generating function of the
2-variable g-truncated associated Tricomi function at « = 0 in formulas (24), (25) and (26)

in the following forms
1

B 1 jr S
() = T,(0+v+1) /0 Eq(—a0)Liq(r,s8)dqt,
! (—1)kpks! =k = Cuq(rt)
h r,8) = , h r,s P ,
Lg (175) k;o [k]g'Tq(k +v+1) Z;g 1 (725) 1—st

respectively.

Remark 2. By insertings = 1 at equations (13), (14), (15) and (16), we derive the next integral
form, series definition, generating function and g-differential equation for g-truncated Tricomi
function hy 4(x)

1 I 1)k sk o Coa(rt)
hyg(r) = W;'/ol qEq(_qg)Lllq(r,g)dqg, By (1) ; k]jl)rZ' n;)hl'q(r)ﬂ _ ilq—(rt ,
and
[(rDy,Dgr — (q([l = 1]5)*> =7+ 1)) Dy, rDygr — ([1]4)? Jhi4(r) =0,
respectively.

Also, for s = 1 in equations (24), (26) and (25), we get the following integral form, series
definition and generating function of the 3-parameter truncated g-Tricomi function h® (r):

Lv,g
1 —
hEﬁ“V?q(r) = carern fy CECOL,0 04
Lo (=) T (I —k+a+1) © @) g Tola+1)
(" ; HoTy (kv T Dl =K, Llug ()8 = e Cealrt)
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where |r| < 1/(1 —g)? a € R, Cy4(rt) is the associated q-Tricomi function, defined by (21).
Finally, substituting s = 1 into formulas (22) and (23), respectively, we obtain the following
generating function and series expansion of the associated q-Laguerre polynomials L] . (r):

00 fl l ( 1)k k
Cvlq(rt)eq(t):ZLZq(r)m, L) =Tl +v+1) Z k]g'Tq(k +v+1)[I — kgt

2 Higher order 2-variable g-truncated Tricomi functions

In this part, we explore the features of mth order g-Laguerre-type polynomials and present
higher order of 2-variable g-truncated Tricomi functions.

The mth order 2-variable g-truncated Tricomi function [m]hl,q(r, s) can be expressed using
the following integral representation

1
1 [T
g (r,5) = K /O T Eg(=q0) g Lig(r,s0)del, 7,5,0€C, meN, 1€NU{0}, (27)

which provides the next series expansion for the mth order 2-variable g-truncated Tricomi
function when applied to equation (12) and (7):

(L/m] kgl —mk
i a(r,8) = .
a7 = 0

(28)

Theorem 4. The mth order 2-variable g-truncated Tricomi function satisties the next generating
function

Proof. In view of equation (28), we have
o0 oo [1/m] pkgl—mk
; (g (r, )t = 1; Lz ([k]q!)zt .

Using the following appropriate series rearrangement approach [2]

oo [1/m]

Z Z Ak, 1) = Z Z A(k, 1 — mk), (30)
1=0k=0 1=0 k=0
we obtain )
Z hlq ,s) Z Z tl+mk Z S Z r 2tmk,
=0 =0i=o ( ([K]q")
which on using equations (5) and (9), gives claim (29). O

Considering (21), we possess

00 k

Cug(=7) Z klgTy(k+v+1)
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We present the corresponding mth order 2-variable g-Laguerre polynomials [, L] q(r, s) from
the previously mentioned equation via the generating function

m _ - V tl

By extending the previously mentioned equation via (1) and (21) and contrasting the same
powers of t on both parts of the resulting equation, we arrive at

[1/m] rkgl—mk
mLig(rs) = Tg(I +v+1) k;o K]y Ty (k+ v + 1)1 — mk],!" (32)

We thus obtain a generating function and a series representation for [, L] q(r) by setting
s = 1 in formulas (31) and (32):

) tl
Cyq(—rt" Z —,

Ly(I+v+1)
and
L/m] 7k
v =T,(] 1 ’
by =Tyl +v+D) ), e G T !
respectively. Currently, we define the 3-parameter mth order 2-variable g-truncated Tricomi

(«) (

function [, k), o (7 s) via the following integral representation:

1 = )
m/o 0" Eq(—aq0) (m) Li ¢ (r,50) dgC, (33)

which leads to the following series representation of the 3-parameter mth order 2-variable

i (r/s) =

g-truncated Tricomi function [, }h( %) (r,s), obtained by applying formulas (32) and (7):

Lvag
|1/ m] klfmkl" I — mk 1
(«) s q( mk+a+1)

a8 = o T e v ) [ = mlE

Theorem 5. The 3-parameter mth order 2-variable truncated q-Tricomi function possesses the

(]

(34)

following generating function:

© To(a+1) .
;)[m]hl(lv)’q(r,s)tl _ (;’T%Hcm(_rt ), (35)

where C, ,(—rt") is the associated mth order g-Tricomi function defined by equation (21).
Proof. Considering equation (34), we get

o0 oo [I/m k [—mk
r;)[m]hl'V,q(r,S)t —E ; qu k—|-1/—|—1)[l—mk]

which on using equation (30), gives

o © qul+tx+1)rs Ik

Z 1“7 ZZ 'qu+v+1)[l]

1 Sl & kg Ty(k+v+1) 7

which yields the statement (35) when employing formulas (5) and (21). O
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Remark 3. Note that in view of (12), for m = 2, the mth order 2-variable q-Laguerre poly-
nomials [, Ly 4(r, {) reduce to the second order 2-variable q-Laguerre polynomials 5Ly 4(r, {).
Therefore, for m = 2 in equations (27), (28) and (29), the mth order 2-variable g-truncated
Tricomi function reduces towards the next integral form, series expansion and generating func-
tion of second order 2-variable g-truncated Tricomi function:

1
halr9) = gy )T B0 SO,

(/2] kgl —2k 00 G (_rtZ)
hyo(r,s) = T, W (rs)t = 1~ 7
2)1,4(79) k;) (ML Zo[z] 1q(7,8) o

n=
respectively. The 1-parameters mth order 2-variable g-truncated Tricomi function can be de-
tined via the next integral form, series definition and generating function:

1

1 —
i), (7,8) = —Fq(l+v+1)/ Eq(=48) (m) L1 (1, 50)dq8, (36)
(1/m] rksl—mk 00 C (—rtm)
_ 1 Cug
RO S

by taking « = 0 at formulas (33), (34) and (35), respectively.

Similarly, by taking m = 2 in equations (36) and (37), we derive the following integral
form, series definition and generating function of the 1-parameters second order 2-variable
g-truncated Tricomi function:

1
1 =
2)ft10,q(1,8) = —Tq(l+v+1)/o Eq(=q0) 21 L1 4(r,0)dqC,
[1/2] rkslek 00 C (—th)
_ il = v
@falrs) = k;) K Ty (k+v+1) ;m’”w r25) 1_st ’

respectively.

Remark 4. Fors = 1 at formulas (27), (28) and (29), we obtain the next integral form, series
definition, generating function for mth order g-truncated Tricomi function |, 4(r):

1
im)h1,q(r) = ﬁ /Olq Eq(=q8) ) L1,4(r, 0)dqC,

a Coq(—rt™
(1) = k;o (k.12 ; iy g (1)t = %

respectively.
Also, for s = 1 at formulas (33), (34) and (35), we get next integral form, series definition

and generating function of the 2-parameters q-truncated Tricomi function hl(i) g (r):

1
(@) oy — 1 =
[m]hl,tf/,q(r) - rq(l—i-l/—l—l)/o CxEq(_qg)[m] }/,q(rlg)dqgl
[/m] — ykp (I —mk+a+1) T,(ax+1)
h(”‘) q S o q —
g ) = & KTy (k+ v+ 1)[1 — mk], IZZO[’“] L " (1—1)sHL vg(=1t"),

respectively.
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3 Conclusions

The g-truncated exponential polynomials E; ,(r) [19] and their generalizations, g-truncated
families of various types are of great importance and have a variety of applications. The
2-variable g-truncated exponential polynomials have been used in quantum mechanics, ap-
plied sciences, and mathematical modeling to represent interactions between two connected
quantum systems, which correspond to g-deformed algebraic structures. Their applications
in signal processing and optics include examining 2-variable interdependence, such as wave
functions and light propagation [4]. In this explanation, we present a weaving of new as-
pects related to the 2-variable g-Tricomi functions, 2-variable g-Laguerre polynomials L} . (r,s),

(a)
Lv,g
Particularly, we have introduced 2-variable truncated g-Tricomi functions h;,(r,s). Also, we

have introduced the associated 2-variable g-Laguerre polynomials L; q(r, s) and we have used

it to create the 2-parameter 2-variable truncated g-Tricomi function hl(pf/) ] (r,s) and obtained

their integral forms, series definition and generating function. Further, we have introduced
the mth order 2-variable truncated g-Tricomi function [,/ 4(r, s) by means of integral forms
and established their characteristics such as series definition and generating function. In
addition, we have introduced the associated mth order 2-variable g-Laguerre polynomials
LY (r,s) and we have used it to derive the 2-parameters mth order 2-variable truncated

La
g-Tricomi function [M]hl(i) ] (r,s) and studied their features. Then we have showed for s = 1,

all previous results reduced to the corresponding results for truncated g-Tricomi functions
(@)

Lv,g

2-parameter 2-variable truncated g-Tricomi function h,"’ (r,s), and their related formalism.

[m]

hy4(r), 2-parameter truncated g-Tricomi function k;/ (r) and mth order truncated g-Tricomi

(@)

function [, h; q(r). The examination of these functions has uncovered important claims and
methods as well as new avenues for expanding the theory of g-special functions. We want to
learn more about the new g-special functions and g-polynomials and find out how they can be
used in mathematics, applied science, as well as engineering.
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Y it poboTi BCTAaHOBAEHO ITeBHi BAACTMBOCTI §-ycideHnx dpyHki Tpikomi Bia ABOX 3MiHHMX, Ta-
Ki sIK iHTerpaAbHi IpeACTaBAEHHS, TeHepyIoui (PYHKIIII Ta O3HAUEHHS y BUTASIAL PsiaiB. Kpim Toro,
Ml BBOAMMO TIOB’s13aHi g-ioaiHOMM Aareppa BiA ABOX 3MiHHMX, SIKi BUKOPMCTOBYIOTBCSI AASL OTPU-
MaHHS §-yciueHnx dpyHKIIi Tpikomi BUITIOro IOPSIAKY BiA ABOX 3MIiHHMX, i AOCAIAXKYyeMO IxHi xapa-
KTepUCTUKMA.

Kntouosi cnosa i ppasu: KBaHTOBe UMCAEHHSI, -yCiUeHMIT eKCIIOHeHITiaABHII TIOATHOM, §-TTOAIHOM
Aareppa.



