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Abstract. This study investigates both the homogeneous and non-homogeneous forms
of the k-confluent hypergeometric differential equation. In the neighborhood of the reg-
ular singular point, series solutions are constructed using the Frobenius method. For
the irregular singular point at infinity, an asymptotic analysis is carried out to describe
the behavior of the solutions in that region. These analyses lead to the definition and
characterization of k-Kummer and k-Tricomi-type hypergeometric functions, which are
shown to constitute fundamental solutions of the differential equation. Moreover, an
explicit series representation is obtained for the non-homogeneous k-confluent hyper-
geometric differential equation with a polynomial right-hand side. The results provide
analytical tools for obtaining explicit and asymptotic solutions of differential equations
of confluent hypergeometric type, including models arising in wave propagation, heat
conduction, and quantum mechanics.
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1 Introduction and preliminaries

Many differential equations arising in physical models can be expressed in closed form by
means of special functions. Classical examples include the Bessel, Legendre, and Hermite
functions, which provide critical analytical solutions to problems in wave propagation, heat
conduction, and quantum mechanics, respectively [7,12,13]. A large class of these functions
appears as analytic solutions associated with linear differential equations of second order and
is characterized by well-established structural properties. In this broader context, confluent
hypergeometric functions naturally arise in the solution of differential equations encountered
in the mathematical modeling of physical processes such as wave propagation, heat conduc-
tion, and quantum mechanics. In particular, models describing wave propagation in inhomo-
geneous media, heat conduction with variable coefficients, and the Schrodinger equation un-
der certain classes of potentials can, through suitable scaling and variable transformations, be
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reduced to confluent hypergeometric-type differential equations. Related studies addressing
the solution of differential equations via generalized integral transform techniques, including
Laplace-type transforms and kernels involving special functions, can be found in [1,2]. The
corresponding confluent hypergeometric functions make it possible to express the solutions
of these systems in closed form, thereby allowing a detailed analysis of their singular struc-
ture, asymptotic behavior, and dependence on the relevant parameters. From this perspective,
confluent hypergeometric functions not only enable the analytical treatment of a wide range
of physical problems but also provide a robust mathematical framework for investigating the
structural and asymptotic properties of the associated solutions.

Within this general setting, hypergeometric-type functions serve as a unifying analytical
framework for a wide class of second-order linear differential equations. Among the classi-
cal representatives, the Gauss hypergeometric function »F (&, 8; {; w) plays a central role and
is frequently encountered in both theoretical studies and practical applications. It can be
expressed through the power-series expansion

oy v (@n(B)n "

zFl(oc,ﬁ,g,w) n;) (C)n !’

where the notation («), denotes the rising factorial that appears in the series coefficients and
is understood in the standard sense,

lw| <1,

n—1
a4+ néeN
(@) = ]H( ) , aeC.
1, n=0

This series solves the Gauss hypergeometric differential equation,

w(l—w)y" +[— (a+p+1w]y —apy=0, (1.1)

for y(w), with w € C and parameters «,,{ € R or C [6]. The equation is characterized by
its three regular singular points at w = 0, 1, 00, a structure that is central to understanding the
nature of its solutions.

The existence of three singularities can complicate the analysis of the solution in a number
of applications. Therefore, two singularities are combined in order to simplify the analysis,
particularly in limiting cases and physical problems. In particular, the singularities at w = 1
and w = co in equation (1.1) are combined by replacing w with w/B and taking the limit as
B — co. With one regular and one irregular singular point, this method simplifies the differ-
ential equation and lessens the complexity of the singular structure. The resulting equation is
known as the Kummer (or confluent hypergeometric) differential equation [4, 10]:

wy" + (B —w)y —ay =0. (1.2)

The Kummer differential equation has a regular singularity at w = 0 and has an irregular
singularity at w = oco. It is widely used in mathematical analysis and physical problems be-
cause of these characteristics. This equation’s solutions show particular asymptotic behaviors
at infinity as well as close to the origin. There are two basic solutions to equation (1.2). The
first is the Kummer function, also known as the confluent hypergeometric function of the first
kind. It is represented in closed form as M(«, B;w), 1Fi(«, B;w), or ®(a, B; w) and expressed
by the series

n

aﬁw:i);"w.
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The Kummer function M(a, B;w) serves as the reference solution in this region, characterized
by its initial value M(«, B;0) = 1. A second solution, linearly independent of M(x, 5;w), is
given by

W PM(a+1—B,2— Bw).

Provided B ¢ Z, this solution admits a well-defined asymptotic expansion as w — oo. The
confluent hypergeometric function of the second kind, denoted by U(«, B; w) and known as
the Tricomi function, is defined through a specific linear combination of two linearly indepen-
dent solutions of the corresponding differential equation.

U, B;w) = MM(w,ﬁ;w) + wl_ﬁr(ﬁ(a)l)M((x —B+1,2—B;w).
This function unifies the asymptotic behaviors of the Kummer differential equation at the
origin and at infinity, and provides a detailed, parameter-dependent analysis of the solutions’
behavior.

The confluent hypergeometric differential equation is one of the cornerstones of the classi-
cal theory of special functions, thereby successfully characterizing a broad class of problems.
However, due to its structure with fixed parameters, it remains limited in certain analytical
and physical modeling contexts. In particular, it does not allow for a flexible representa-
tion of parameter-dependent behaviors. In such cases, a more comprehensive mathematical
framework becomes necessary.

As a result, several generalization approaches have been developed. One of these ap-
proaches is the k-generalization. This topic has attracted considerable attention from many
researchers, enriching both the analytical theory and the modeling aspects in applied mathe-
matics.

The idea of k-generalization has been widely developed, especially for different special
functions [8,9], and is derived from the work of Diaz and Pariguan [5] on the Pochhammer
k-symbol and k-gamma function. The subsequent development of k-hypergeometric functions
and their differential equations was a significant result. Mubeen, Naz, Rehman, and Rahman
[11] built directly on this foundation by focusing their research on the solutions of the k-
hypergeometric differential equation, which is defined as

kw (1 —kw)y" + [p— (k+a+ B) kw] v —apy = 0. (1.3)

Applying the variable transformation w = % and taking the limit as  — oo with w held

fixed, we find the equation (1.3) simplifies to
kwy" + (B — kw)y' —ay =0, (1.4)

which is the k-confluent hypergeometric differential equation.

The aim of this study is to provide solutions to the second-order linear differential equation
known as the k-confluent hypergeometric differential equation at both regular and irregular
singular points.

Our analysis makes use of the Frobenius method for a regular singular point, which en-
ables us to create convergent series solutions nearby to the singularity. Examining the indicial
equation is the foundation of this approach; the number and form of linearly independent so-
lutions we can find are directly determined by the relationship between its roots. An asymp-
totic expansion of the solution is derived for w — oo, revealing the structural properties of the
underlying special functions in this limit.
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The paper is organized as follows. The first section introduces the terminology and fun-
damental definitions used throughout the study. The second section analyzes the singular-
ities of the associated linear differential equation, and the final section addresses the non-
homogeneous case.

Definition 1.1. The Pochhammer k-symbol [5] is defined by

n—1
[T(a+jk), neN;, a€C

(&) := q j=0 (1.5)
1, n=0;, a € C\ {0}

where k > 0. It is connected to the classical Pochhammer symbol through the identity [5]

(@)nr = K" (%) (1.6)

In particular, for k = 1, identity (1.6) coincides with the definition of the classical Pochham-
mer symbol.

Definition 1.2. For « € C and B € C\ kZ;, the k-Kummer hypergeometric function is defined
as

1Fx (o, Bw) = imwn' (1.7)

where w € C, also denoted by My («, B;w) and Dk (a, B; w).

F. G. Frobenius defined a new solution method for a second-order differential equation [3]
of the form

Ro(w)y" + Ry(w)y" + Ro(w)y =0,

where w = wy is a regular singular point or equivalently,

, R
Y+

R 0
1"
i R>

R—l v =0.
The Frobenius method extends the power series method to cases where the standard approach
fails due to the non-analyticity of R1/R; or Ro/Ry at wy. This extension is permissible pro-
vided that Rq(w) and Ry(w) are analytic at wy, or at least have well-defined limits there.

This equation serves as a cornerstone in the theory of special functions, particularly in the
exploration of hypergeometric functions and their manifold applications.

2 Analysis of the behavior at singular points of the homogeneous
k-confluent hypergeometric equation

The linear k-confluent hypergeometric equation (1.4) is investigated in both the local and
asymptotic frameworks. Frobenius expansions are developed about the regular singular point
w = 0, while the behavior as w — oo is characterized through asymptotic techniques.
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2.1 Solution analysis in the case of “w = 0”

The equation admits a Frobenius series expansion about the regular singular point w = 0.
Accordingly, we consider

v (w,s) =Y yaw"
n=0

where vy # 0. Then

and

v (w,s) = Z Yu(n+s)(n+s—1)w"2,
n=0

After substituting the derivatives into the equation (1.4), we obtain

Ya(n+s) k(n+s—1) +plw"™ 1 —k ) qu(n+s)w" —a ) pw"* =0.
n=0 n=0 n=0

After writing all the terms with the same power of w, corresponding to the smallest exponent
n+s — 1, and separating the initial terms corresponding to n = 0, the following expression is
obtained:

Yo(ks(s — 1) + Bs)w' ! + i(’yn(n +s)k(n4+s—1)+B] — yu1lk(n+s—1) —a))w" 1 = 0.

n=1

Since the powers of w are linearly independent, the coefficient corresponding to each
power must vanish. Therefore, based on the first term and under the assumption ¢ # 0, the
indicial equation

s(k(s—1)+pB) =0

is obtained, giving the roots

P

51:0, Sy =1—=.

k

Equating the coefficients of the remaining powers of w yields the recurrence relation

k(n+s—1)+ua
n+s)k(n+s—1)+ ]

= Tn-1, n=1 (2.1)
Iterating this relation expresses the coefficients in terms of the initial constant -, leading to
the general formula
= (lX + Sk)n,k y
)Pt sk

Thus, the assumed series solution takes the form

n>1.

2 (w+sk), w'te
w,s) = )
1@ =70 Y, (e L )

(2.2)

After deriving the general form of the series solution, we proceed to examine the cases
determined by the roots of the indicial equation.
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2.1.1 Analysis of the solutions for “s; — s, = f/k —1”

Since s; — s = B/k — 1, the nature of the solution space depends on whether g/k € Z.

Case (i). Assume that f/k ¢ Z. In this case, the Frobenius construction yields two linearly
independent solutions, namely,

11(w) = v(w,s)[s=0 and ya2(w) = y(w,s)|s=1-p/k-

Taking s = 0 in the assumed series solution (2.2), we obtain the first solution as

W'
n= , (1)71

= Y01F1x (&, B;w) . (2.3)
Similarly, by taking s =1 — 8/k in (2.2), the second solution is obtained as follows:

Sy SR——
10 L (g (- /AR, (- kT 1),
E

a+k 'B) kwﬂ+1 ‘B/k

P (%)

and using the equality (1.6), we obtain

gk (WK — B w"”
70 =0 L kB
= ’)’owl_ﬁ/k 1].:1,1( (DC + k — ,B, Zk — ﬁ,‘ ZU) .
The general solution of the equation (1.4) is of the form
r(w) = Ar1(w) + Bya(w)
=Y |:A1F1,k (06, ‘B,‘ ZU) + Bwl_lg/lellk (06 +k— IB, 2k — ‘B} ZU):| .

Case (ii). Let p/k = 1. Then

n(w) = (w30 and malw) =]

Using B = k and s = 0 in the series solution (2.2), the first solution is derived below, as in
(2.3):

n

_ < (‘X)n,k w
=10 (5,0 )

= y01F1 (0, k;w) .

n

0
To calculate v, (w), we require ETZ For convenience, after setting B = k in the series solution
(2.2), let us denote

(sn _ (DC + Sk)n,k _ (lX + Sk)n/k . (24)

(5 +DE)ux(s+1)n  kn ((s+1),)?
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Then
87 _ s - n - 8511 n
5 = Yow <lnwn§_o(5nw +n§:O s w" ] . (2.5)

To determine the derivative of J, with respect to s, we first take the logarithm of both sides of
(2.4),

—In (OL—FSk)n,k
o) = e

= In(a + sk) e — In (K"((s +1),,)%)
i [In (& + (s +m)k) = In (K" (s + 1+ m)?)].

Differentiating with respect to s, we obtain

90,  (a+sk) '© k B 2
9k ((s+1), )ZZ[ + (s +m)k s—|—1+m}

Substituting the equality given above into (2.5) and setting s = 0, and then applying the
equality (1.6) yield:

Accordingly, the general solution takes the form
7(w) = Cr1(w) + D72 (w)

=70 (ClFlk(ka Z i”k

lnaH-X:1 K 2
zx+mk 1+m

wn
ﬁ .
Case (iii). Let B/k be an integer but B/k # 1. Then there are two cases:
(1) Assume that f/k < 1. Substituting s = 0, the smaller indicial root, into the recurrence
relation (2.1) yields

a+k(n—1)
RICCENEY R
As n — 1— B/k, the denominator vanishes and consequently y;_g/x — oo, indicating the
emergence of singular behavior in the series expansion. To regularize the expansion at the
corresponding root s;, the initial coefficient is redefined according to

Yo = ho(s — si)k,

where s; denotes the root at which the series becomes unbounded.
Accordingly, we set

Yo = hoSk

and our presumed solution in equation (2.2) takes the new form

— s - (Sk)(“+5k)”/ w"
T(w,s) = how ;0 (B + 5K) i k(s+1)n'
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From the obtained series representation, a pair of linearly independent solutions can be ex-
tracted as

97n

11(w) = M (w,s)|s=0 and Y2 (w) = 5 (2.7)

s:l—ﬁ/k'

For the first solution, all terms preceding

(Sk) (CK + Sk)lfﬁ/k,k
(B+sk)1-p/ki(s +1)1-p/k

vanish due to the presence of the factor “sk” in the numerator. Indeed, observe that

(B+sk)1-p/ex = (B+sk)(B+ (s+1)k) - (sk).

Hence, the new form becomes

’)’h(w S) _ how?® i ((Jc + Sk)n,k "
! (:B + Sk)fﬁ/k,k n=1_p/k kn—l-i—ﬁ/k(s + 1)n,1+5/k(s + 1)71
how?® i (o + sk),, "

— (ﬁ + Sk)fﬁ/k,k n=1—p/k ((S + 1)k)n71+‘8/k,k(5 + 1)11
and for s = 0, the solution takes the following form:

S N o 0 S
m@) = (B)—p/kk n—lz—:ﬁ/k (R wtprieDn

Now, we will examine the second solution (2.7). To simplify the notation, we denote the term
inside the series (2.6) by

(5K) (& + 5K) ¢
(B+ K k(s + 1)’

Following the procedure outlined in the previous case /k = 1, we obtain

5]1:

96, (sk)(a+sk)k
05 (:B + Sk)n,k(s + 1)71

1”§< k B k 1 )
s = \at(s+mk B+ (s+mk 14+s+m

Since
yu(w,s) = hyw® Z S,
n=0
we have

a'yh i (sk)(a + sk)p k
=0 (B+sk)uk(s+1),

n

Inw+ - +Z £ - £ - !
a+(s+mk B+ (s+mk 1+s+m

By taking s = 1 — B/k in the above expression and using the equality (1.6), we get

) = ok — pyut -+ 3 Lo

k n-l 1 1 1 w"
X Inw gk Z((oc+k B) + mk (1—|—m)k_2k—ﬁ—i—mk)]n!'
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Then the general solution is obtained as

7(w) = Emi(w) + Fra(w)

E Y (Wmr W™ +ho(k — B)w! P/EF i (« +k—B)uk
n=0

o (B)—p/kk mt=p sk Fm-11p/kk (L)m (2k = B) i

o L ! S w"
k—p =l(a+k—=B)+mk (1+m)k 2k—pB+mk|| n!’
(2) Let B/k > 1. Evaluating the recurrence relation (2.1) at the smaller root s = 1 — B/k gives

B a+k(n—pB/k)
= 1= B/K) (k(n— B/K) + By

It follows that as n — B/k — 1, the denominator vanishes, and consequently yg/r1 — oo,
indicating the presence of a singular term in the series. As in the preceding case, the singular
term associated with the corresponding root is removed by redefining the initial coefficient.
Accordingly, the substitution

Yo = ho(s — si)k
is introduced. Hence
Yo="ho(s+B/k—1)k.
The series representation takes the form

> ((s+B/k—1)k) (« + k), x

n(w,s) :ho,;) (B+sk)uk(s+1)n

Then

0
m(w) = ’Yh(wzs)|s:1_5/k and 7 (w) = % ]
s=0

For 71 (w), all the terms before

((s+B/k—=1)k) (a+sk)g/k—1k
(,B + Sk)'g/k,lrk(s + 1)'3/](,1

vanish due to the factor s + f/k — 1 in the numerator. Indeed,
(s+ D1 = (s+1)(s+2) -+ (s+ B/k—1)

which shows that the zero of the numerator cancels the corresponding singular contribution.
Consequently, the solution assumes the form

ol Bk o k(a+ (1= B/k)k), i

T(w) = 2= B/K)ss n_%l (B+ (A —=B/k)k),y (1= B/k+B/k) gk
_ how!~P/K (e +k—=B)ux w"
"B Byt O @
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For the second solution, we need to find the derivative of -, with respect to s. So, we denote
the term inside the series (2.8) by

5 _ (5 B/k=1)k) (& + k)
" (B sk)uk(s 1)

Then following the method in the previous case "B/k < 1", we get

aﬁ _ ((s+B/k—=1)k) (a + k),
95 (Bt k)uils + 1)

1 +"i< k B k B 1 )
s+p/k—1 = \a+(s+mk B+ (s+mk 1+s+m
and therefore we have

M ((s+B/K— 1)) (a+ k)
e (5+sk>nk<s+1>

n

nw+——F%+F——— +Z< X — £ 1 )
—|—[3/k—1 +(s+mk PB+(s+mk 1+s+m

Setting s = 0, we obtain

> () k ! k k 1 w'"
72(w) = ; ,B lnw—i—ﬁ k+z<zx—|—mk [%—i—mk_l—i—m) nl
Therefore, the general solution can be written as:
7(w) = Gy1(w) + Hyz(w)
- howlfﬁ/kG ad (DC +k— ,B)m,k w™
(2k - :B)ﬁ/k—Z,k m=p/k—-1 (k)m+1fﬁ/k (1)m
k = k k 1 w"
(B —=K) HHZ%) ,B) P ﬁ—k+mg‘o<tx+mk T Bmk 1+m> P

2.2 Solution analysis in the case of “w — c0”

The behavior of the k-confluent hypergeometric equation as w — oo is analyzed. Since infinity
is an irregular singularity of the equation, a Frobenius-type power series expansion is not ap-
plicable in this setting. To overcome this difficulty, a suitable change of variable is introduced
in order to carry out an asymptotic analysis. This approach determines the large w behavior of
the solutions, particularly in situations where a convergent power series representation fails.
The resulting asymptotic form therefore characterizes the solution in the limit w — co. We
now apply this asymptotic framework to the equation

W+<£f4)/_“yza (29)

kw

We assume that the solutions have asymptotic forms

y(w) ~ Wl T(w)
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and

with coefficients c, obtained by a natural recursion. Taking the first and second derivatives of
assumed solution, we get

v (w) = @t (¢ (@) T(w) + ET(w) +T'(w))
2
Yy (w) = 9@y [T(w) <<¢/(w) + g) + ¢ (w) — ijz) + 2T (w) ((,b/(w) + g) + T”(w)] :
Substitution into (2.9) and simplification with respect to T(w) yield

2@+ k@) —p—f P —p+
w w?

T(w) | (¢ (w))* + ¢" (w) — ¢/ (w) +

g
2 ; + T (w) = 0. (2.10)

+ T (w) [ ¢ (w) —1+

Since T(w) — 1, T'(w) — 0 and T"(w) — 0 as w — oo, it follows that

2

¢"(w) + (¢'(w))” — ¢'(w) = 0.
Let ¢'(w) = u(w). Then u? + u’ — u = 0. After calculation, we find
1
u(w) =1- 1+ cev’

When w — oo, we have u(w) = ¢'(w) = 1 and consequently ¢(w) = w. On the other
hand, ¢(w) = 0 corresponds to a trivial solution of the equation. Now we can apply these
results to (2.10).

In the case ¢(w) = 0, the equation takes the form

N 2 B _
T (w) + <2p;/’i - 1> T (w) + (pw iyt +pu€2k 1>) T(w) = 0. @.11)
We know that .
T(w) =1+ ; ;—
S0
=— i ne,w "1 and T (w i (n+1)c,w "2,

n=1

By inserting these into the equation (2.11), we get
Z (n+1)cpw "% — chn -l
n=1
2 P
—p— 4 pc+p |7 — 1 0
+( Pk 4 (zk )) <1+chw”):0
w w =
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and
Z w2 [n(n +1)c, — <2p + i) ney + (n+1)cuqq — (P + %) Cny1 + <P2 +p <£ - 1>> C”}
n=1
B
. pti ay\ C p+P<*— >_
e I R

The coefficient of w™" (r = 1,2, ...) must vanish individually, and from the remaining terms,
we obtain N N
p=—p a=-pza-p+k

and (& + 1K) (& — B) + (n + 1))

1 = (n+1)k2 Cn-

The recurrence relation becomes

(=1)" (@) = B+ K)uk

Cnt1 = k2n n!

As a result, for ¢(w) = 0, we find the asymptotic solution as

_(X + k), 1\"
y(w) ~w /kz 5 )"<—k2w>. (2.12)

For ¢(w) = w, the equation reduces to

w2 (E
T”(w)—l—(1+ p; )T'(w>+(p+ﬁ’<+p ro(f 1))T(w)0.

w w?

As in the case ¢p(w) = 0, substituting the series T(w) and its derivatives into the differential

equation yields

o 0yt B\
Y n(n+1)c,w "2 (1 i & il ) neyw 1
n=1 w n=1
Bx p24p(f -1 o
+ (p_I_ k <2k ) <1+ chw—n> =0
w w =

i w2 [n(n +1D)en — (n+1)cnsn — <2p+ i) nen+ <p+ ﬁ;“) Cnt1+ (p2+p <f —1) cn}

B« +olz—1
a Pt p-a\ o P P( >_
+ —i—(p—i— . )w2+ " =0

The coefficients of w™" must each vanish, and from the remaining terms we obtain the corre-
sponding relation among the series coefficients as
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and
(kn+ B —a)(kn+k — )

c = Cy.
n+1 kz(f’l + 1) n
After calculation, the recurrence relation becomes
(:B — “)n,k(k — ‘X)n,k

n'k?n
Then the other asymptotic solution of the differential equation is

y(w) ~ U T i (B— )ik —a),x ( 1 >n‘

! 2
= n! k*w

Cp =

Definition 2.1. The solution given in (2.12) is called the k-Tricomi confluent hypergeometric
function, and the representation of this function is given as
- (D‘)n,k(‘x — ﬂ + k)n,k

le(oc,,B;w) = wi% Z;) k2np!
n=

(—w)™", R(w) > 0.

3 Explicit solutions of the k-confluent hypergeometric model with
polynomial right-hand side

The k-confluent hypergeometric equation is investigated when the non-homogeneity is poly-
nomial. By seeking solutions in the form of finite polynomials, we obtain closed-form for-
mulas for the coefficients of the resulting series. This approach leads to closed-form repre-
sentations of particular solutions corresponding to polynomial terms, which complement the
homogeneous solutions obtained in the previous section.

Accordingly, we consider the non-homogeneous k-confluent hypergeometric differential
equation

m
kwy" + (B —kw)y —ay =) ayw" = f(w) (3.1)
n=0

where f(w) is a given non-zero polynomial of degree .

A polynomial representation is considered in the form

F(w) =Y ", (3.2)

n=0

Differentiation of this expression leads to

m—1
¥ (w) =Y Fupr(n+1)w" (3.3)
n=0
and )
7' (w) = Z Fnio2(n+2)(n+1)w". (3.4)
n=0
Substituting (3.3) and (3.4) into (3.1) yields
m—2 m—1
Y Fura(n+2)(n+ D" Y Fura(n + 1"
n=0 n=0

m—1

m m
— kY Y+ D"t —a Y 't = Y g
n=0 n=0 n=0
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Expressing this relation in powers of w gives
m—1 m—1
Y [(n+1)(B+kn)Yui1 — (a4 kn)Fp] w" — (& + km)Fpw™ = Y ayw” +a,w™.  (3.5)
n=0 n=0

After rearranging the above equation and comparing the coefficients of the corresponding
terms forn =0,1,...,m — 1, we obtain

ay = (n+1)(B+kn)yui1 — (a +kn)¥n,

and
Ay = — (a0 + km)§p.

Consequently, we get

and

- (I’I’l -1 !(;B)mfl,k i=m—1 m "

That being so, the coefficients of the solution given in (3.2) are found as

o 1 B 6

Blik = (@)jiik

fori =0,1,2,...,m. Substituting equation (3.6) into equation (3.2), we obtain the solution

) =~ [iff‘ﬁ);’f‘ 3P a]-] ' 67)

To summarize briefly, equation (3.7) provides the explicit polynomial solution determined by
the non-homogeneous term in (3.1).
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