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Abstract This article is devoted to analyze the compound Kummer equation. Through the structure of left region
and right region similarity kernel function, have similar structure of solution for this boundary value problems. The
left field solution of this kind of boundary value problems can be obtained by combing the coefficients of boundary
value problems on the left and the left area similar kernel function. The right field solution of this kind of boundary
value problems can be expressed by assembling the left, the right area similar kernel function, the left lead solution
functions and the coefficients of the convergence conditions. Thus put forward the simple method which was named
similar constructive method to solve the boundary value problems of the compound Kummer equation. The put
forward of this method provides the convenience for solving this kind of differential equation boundary value
problems.
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1. Introduction

The boundary value problems of differential equations
always are needed in the calculation of many physical and
engineering [1,2,3,4,5]. So it is not just the initial value
problems of differential equation, boundary value problems
are also the focus of our study. Compound boundary value
problem of Kummer equation is a mathematical problem
that closely associated with the practical application. But
when in solution of the compound boundary value
problem of Kummer equation, we often encounter the
complicated solving processe. So it is inconvenience for
the practical application. Some boundary value problems
of differential equations can be written in the form of
solution of continued fractions which was named similar
structure type. And this conclusion in 2004 has been
proved [6,7,8,9,10]. For example, the boundary value
problem of Kummer equation, the boundary value
problem of Euler hypergeometric equation. Then the
solution of the boundary value problem for composite
Kummer equations whether it has the above properties?

This article will study the following compound confluence
hypergeometric equation boundary value problem:
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Where oy, 05,71,72,D,E,R,G,H,a,b,c,m,n are all
known real constant, and jyq,y, are not as integers,

D¢O,62+H2¢O,a<c<b.

2. Preliminary Knowledge

lemma 1 [11]  The solution  for
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Where y is not an integer, both A and B are real
constants and
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lemma 2 Introducing two binary functions
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Proof: Based on the differential properties of the Kummer
function we can know that

iF(oz,;/,x):ZF(05+1,;/+1,X) @)
dx ¥

SO

i o ,
%'O(X'@:w

=R (g +1_7i12_7i!§)£F(aiv7i:X)
OX
—A=7)X TF (g +1-71,2- 71, )F (4,75, 6)
_XliyiF(aiJ/i’g)iF(ai +1-7i,2-7i,X)
OX
=G Flo +1 7 +LX)F (e +1-74,2-7;,6)
i
—@=7)X (e +1-7,2- 7, Y)F (&, 7, £)

P
_yd 7.%'2(0&+2—7i,3—7i,X)F(ai'7i:§)
~7i

Thus: Similarly verifiable (5) and(6).

3. The Main Theorem and Its Proof

Theorem If boundary value problem (1) has a unique
solution, in that way the left area (a < x <c) is:
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The right area (¢ < x <b) solution is:
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Where ¢*(x) is defined as similar kernel function of
the right area :
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Where ¢ (x) is defined as similar kernel function of
the left area :

 mp"(0) g1 (x,C)-nho(x,C)
- me*(c) ¢11,1(a, c)—n¢i0(a, c)

Proof: First of all, Based on the lemma 1 we know that
the general solution for
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Where A, B;, Ay, B, are real constants.
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Getting linear equations about of undetermined
coefficients A, By, A)and B, by combining equation (16),
(17), (18) and (19).

If we assume that complex confluence hypergeometric
equation boundary value problem (1) has a unique
solution, then there will be a determinant of coefficient of
linear equations not be O,mean that A =0 .And after
calculation using (3), (4), (5), (6) for simplifying we can
get

A =m[Ggd(c,b)+ Hea(c,b)]
[Edfa(a, )+ (1+ ER)44 (a,0)]
—n[Gyfo(c,b) + Hefs (c,b)]

[Edfo(a,c)+ @+ ER)y(a,c)]

Using Kramer rule to solve the equations set which is
composed of (14), (15), (16) and (17) equations, we can
get

(20)

A =2 [G @o(c.b)+H (c.b)]

[A-y) ¢ F (g +1-71,2-1,0)

o+l
+ct 71%F(a1+2—y1,3—y1,c)] (21)
-7

—n [Ggfo(c,b)+ Hefi(c,b)]
c1‘71F(a1 +1-1,2-7,0)}

By =~ MG (0.0) + Hefy ()]

AR +14 +1,0) (22)

7
—n[Geo(c.b) + Hefy (¢, b)IF (. 7,00}

D _
Ay =GB 72 F (a +1-72,27.b)

+H@L=y)b "2 F (ap +1-72,2~7,b)
1 (23)
+ Hbk72 Ay +1l-77
2-7,
Flag +2-72,3- 72 0)Mpa(c.c)
D GF(az,yz,b) .
B, =—— 24
2= A | +H 22 F(ay 415, +1,b) | 020 @9
72
Then  y;,y, can  be  obtained if  we
get A, By, Ay, By substitution of(14),(15). And if we
simplify y;, y, using the similar kernel function of the left

and the right area, we can get the solution of the left and
the right area (8)and(9), respectively.

4. Give an Example

Draw the image of following boundary value problem
solution:
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According to the preliminary knowledge we can get the
general solution of the target equation as follows.
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Through the comparison of the toundary value problem
(1) and the boundary value problem(25) we found that
oq=la,=1y=05y,=15D=1LE=LF =],
G=1H=1a=1b=3c=2,m=1n=1 , using
MATHEMATICA language program to draw the solution
of the boundary value problem in the specified image
definition domain as follows:
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Figure 1. Cuver of solution to boundary value problem(25) (left area)
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Figure 2. Cuver of solution to boundary value problem(25) (right area)

By changing the parameters of D and G in the condition
of observation and analysis of the image change.
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Figure 3. The influence of parameter D on curve( right area)
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Figure 4. The influence of parameter D on curve( right area)
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Figure 5. The influence of parameter G on curve( left area)
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Figure 6. The influence of parameter G on curve( right area)

5. Conclusions and Understanding

1) With the definition of the left, the right area of
similar kernel function (10) and (11), the solutions of
boundary value problem (1) can be written as the
continued fraction structure. In the progress of solving the
boundary value problem for composite Kummer equation,
we can get the left area and the right area solution directly
by constructing similarity kernel function. This simplifies
the solving process, improves the solution efficiency,
contributes to the researchers compile corresponding
analysis software.

2) From the Figure 3 and Figure 4 we can see that the
greater absolute value of the parameter D the greater
function curve fluctuations in the left area and the right
area.

3) From the Figure 4 we can see that the image function
on the X axis symmetry when D were obtained from the
two opposite number.

4) From the Figure 5 we can see that the greater
absolute value of the parameter G the greater function
curve fluctuations in the left area.

5) From the Figure 5 we can see that in the right area
regardless of how to change the parameters of the G image
through a fixed point and the point coordinates for (2.71,-
0.04748).
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