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Abstract: In this article we consider the q–Lommel polynomials associated with the Jackson q-

Bessel function generated by three–term recurrence relation h
(2)
m+1,ν(x; q) = 2x

(

1− qm+ν
)

h
(2)
m,ν(x; q)−

qm+ν+1h
(2)
m−1,ν (x; q); h

(2)
0,ν(x; q) = 1; h

(2)
1,ν(x; q) = 2x (1− qν) with possible applications in two di-

rections – the study the dynamics of differential systems and the generation of special classes of

radiation diagrams. Numerical examples, illustrating our results using CAS MATHEMATICA are

given.

Key Words: Lienard differential system, q–Lommel polynomials associated with the Jackson

q-Bessel function, emitting chart.

1. Associated q–Lommel polynomials

Three q–versions of Lommel polynomials are studied in [1].
The q–Lommel polynomials associated with the Jackson q–Bessel function satisfy

the three–term recurrence relation [2]–[3]

h
(2)
m+1,ν(x; q) = 2x

(

1− qm+ν
)

h(2)
m,ν

(x; q)− qm+ν+1h
(2)
m−1,ν(x; q)

with
h
(2)
0,ν(x; q) = 1; h

(2)
1,ν(x; q) = 2x (1− qν) .

and 0 < q < 1.
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Figure 1: The q–Lommel polynomials h
(2)
1,1(x), h

(2)
3,1(x) and h

(2)
5,1(x); a) q = 0.7;

b) q = 0.5.
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We have (see Fig. 1)











































h
(2)
1,1(x; q) = 2x(1− q)

h
(2)
3,1(x; q) = 8x3(1− q)(1− q2)(1− q3)− 2xq3(1 + q − q2 − q3)

h
(2)
5,2(x) = 232x5(1− q)(1− q2)(1− q3)(1− q4)(1− q5)−

−8x3q3(1 + q − q3 − 3q4 − 2q5 + 2q7 + 3q8 + q9 − q11 − q12)+

+2xq8(1 + q + q2 − q3 − q4 − q5)

1.1. Some simulations and applications

The simulation on the Lienard system:











dx

dt
= y

dy

dt
= −h

(2)
5,2(x; q) + ǫF (x)y

(1)

where

F (x) = x−

1

3
x3

and q = 0.7 for
1.) x0 = 0.6, y0 = 0.5, b = 0.8, c = 0.9, ǫ = 0.0001

2.) x0 = 0.5, y0 = 0.4, b = 1.06, c = 0.9 , ǫ = 0.0001 are depicted on Fig. 2 –
Fig. 4.

Let q = 0.9.
The simulations on the system (1) for 3.) x0 = 1.2, y0 = 0.9, b = 1.04, c = 0.89

, ǫ = 0.0001 are depicted on Fig. 5 – Fig. 6.
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Figure 2: The simulations (the case 1.)): a) solutions of the system; b)
y-component of the solution; c) the portrait.
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Figure 3: the case 1.): emitting chart (normalized).

Figure 4: the case 2.): emitting chart (normalized).
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Figure 5: The simulations (the case 3.)): a) solutions of the system; b)
y-component of the solution; c) the portrait.
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Figure 6: the case 3.): emitting chart (normalized).
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