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ABSTRACT
A high level basketball team is closely connectedly with basketball players
training. Basketball training is complex, including basic skills, physical
fitness, coordination, practice. It is an effective way to find out the specific
contribution for each training factor for the purpose of improving the level
of athletes so as, to carry out targeted training. For this, combining the
Jacobi matrix inverse eigenvalue problem, this paper conducts the research
on the basketball training factors. Firstly, the inverse eigenvalue problems
for Jacobi matrix are introduced and improved. Then, the Jacobi matrix
inverse eigenvalue problems are applied to the specific problems of
basketball training, and basketball training factors into matrix form are
analyzed, from which the contribution can be turned out on how the training
of various factors influence on improving the level of athletes. This way
also will make contributions to promote the basketball level in china.
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INTRODUCTION

Basketball training factors is complex and various,
mainly including basic skills training, physical quality
training, coordination training, practical training, and
personal orientation training. The basic skill training can
be divided into dribbling, Lay-up shot, defense, layup,
dribbling, crossover, passing. Physical quality training
mainly includes bouncing exercise, endurance exercise,
folding back, strength training and sprint. The coordi-
nation training includes the pick and roll, two pass, three
people pass, multi- people pass; situation drill includes
combats of one VS one, one VS two, two VS two,
three VS three, five and VS five. Personal orientation
training includes a variety of trainings according to dif-

ferent positions of different players. So many training
contents make players feel confused so that they don�t
know how to improve the highly-efficient level of the
whole team. Based on this, this paper employs inverse
eigenvalue problems on Jacobi matrix in linear algebra
to solve the problem.

For the level of basketball training, many previous
specialists made its own research and proposals. It is
their constant effort and athletes� hard training that makes
the steady development of basketball in china. Ye Peng
(2008), in the article Discussion on the physical fit-
ness training of Chinese basketball, pointed out that
our nation lacks physical fitness training organizations,
that there are many unscientific problems about bas-
ketball training in our country, and he gave some sug-
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gestions for studying more on the scientific method of
the physical training, correctly grasping the laws of win-
ning, and adopting advanced technology and equipment
to conduct physical science training and monitoring[1].
Liu Xinzheng (2006), in the article Present physical
fitness training problems and solutions of the Chi-
nese basketball in the article, points out that Chinese
coaches and athletes generally lack deep understand-
ing of the basketball competition rules and characteris-
tics and the training means and methods are simple.
Therefore, it is suggested that the law of winning in bas-
ketball sports events should be emphasized. What�s
more, it is a must to strengthen the scientific training of
the strength quality for special event, speed quality, en-
durance quality, flexibility quality, as well as the research
on the scientific methods of the physical training, and to
adopt advanced technology and equipment to monitor
physical fitness training[2].

The article studies basketball training factors comb-
ing the inverse eigenvalue problems for Jacobi matrix.
It firstly introduces and improves the inverse eigenvalue
problems for Jacobi matrix. And next, the inverse eigen-
value problems for Jacobi matrix are applied to special
problems, which contribute to the basketball career in
our nation.

THE INVERSE EIGENVALUE PROBLEMS
FOR JACOBI MATRIX

As is shown in TABLE 1, in numerical algebra, ac-

cording to a known feature matrix, ask the eigenvec-
tors and the problem called the matrix eigenvalue. Eigen-
value is often some general, practical problems, which
reflects laws and key points of the practical problems.
So, the study on the characteristic value is of great sig-
nificance, and the inverse eigenvalue problem is a kind
of matrix problem in the original system, which is the
given spectrum data. This paper focuses on the inverse
eigenvalue problems on Jacobi matrix. Sub periodic
Jacobi matrix is a special symmetric tridiagonal matrix,
whose specific form as shown in formula 1:
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Among which, 0ib ,   0,1,2,1  k
nbni  0Sup-

pose 1nS  expresses order principal sub matrix of

1n rank, namely,,
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If giving two groups of real num-

TABLE 1 : Symbol meanings in the article

nmR   All nm rank real matrix sets  Aorder  rank of Matrix A  

nnC   all nn rank complex matrix sets FA  Erogenous norm of Matrix A  

nR  All n rank real Vector sets 
2

b  Norm2 of vector b  

nI  nn rank unit matrix *A  associate of Matrix A  

 Adet  determinant of Matrix A  1A  inversion of Matrix A  

 Arank  rank of Matrix A  A  generalized inverse of Matrix A  

 Atr  trace of Matrix A   A  All eigenvalue of Matrix A  
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bers,  n ，，21 ,  121  n ，， , and meet

the following condition:

n1n1n211   (3)

Give the parameter , then, the Sub periodic Jacobi

matrix nS  can be obtained, so:
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In Formula (1), if   0k
nb , then, nS can be called

Jacobi matrix, so, Jacobi matrix has following charac-
ters:

First, for Jacobi matrix nJ  of n  ranks, suppose

      21 ,,  nnn  are respectively characteris-

tic polynomials of nJ  order principal sub matrix, so:

         2n
2
n1nnn ba (5)

Secondly, suppose iS is i  rank order principal sub

matrix of nS ,    ii SI   det  is the characteristic poly-

nomials of iS , then, when nik 1 , then:

         2i
2
i1iii ba (6)

Principle: if nkki ,,2,1  , according to the
definition:
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According to last line, the following can be obtained:
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      1
2

11   iiii ba

For Formula (6), as long as ki  , Formula (6)
holds. While, if ki  :
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Formula (9) is called periodic Jacobi matrix, the

periodic Jacobi matrix nJ  is obtained, thus,
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Among which, i ,  i  meet the following for-

mula:
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Therefore, 1nJ  is 1n  order principal sub matrix

of nJ ,   is arbitrarily positive real number..

For n  rank Sub periodic Jacobi matrix, zero points

of   nii ,,2,1   and   1i  has the following

chanters:
i
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The principle: first consider

.,1,,1, kknni   combine Formula (6), the fol-
lowing can be obtained:

         2n
2

1n1nnn ba (13)

Substitute 1,,2,1,  njj  , then:

         j2n
2

1nj2n
2

1nj1nnjn bba   (14)

Therefore:
        1n,,2,1j,1SignSign 1jn

jnj2n 


  (15)

According to mean value theorem, it can be known

that at leas t there is a zero point 2n
j  for   2n  be-

tween the arbitrary j  and 1j , thus:

2n,,2,1j,1n
1j1j
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So, Formula (12) holds.
From the analysis above, the eigenvalue for Jacobi

matrix has these chanters; the following will focus on
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the promotion of Jacobi matrix combining basketball
training so as to schematically solve the problems in
basketball.

THE APPLICATION OF THE INVERSE
EIGENVALUE PROBLEMS FOR JACOBI
MATRIX IN BASKETBALL TRAINING

Basketball training factors are various and com-
plex, and the relationship between level of sports train-
ing of the whole team and each training factor is not
clear, so it is the key of improving training efficiency to
analyze the contribution made by each factor to the
whole team so as to conduct targeted training. Basket-
ball training contents are mainly as shown in Figure 1,

TABLE 2, and Figure 2.
Change the training events into data forms and com-

bine eigenvalue calculation for Jacobi matrix; the fol-
lowing calculation procedures can be obtained:

Combine basket training and transform each train-

TABLE 2 : The symbol meaning for Figure1 above

A  General level of basket team D  Cooperation practice 

B  The training of basic skill 1D  Two persons pass 

1B  dribble 2D  three persons pass 

2B  lay-up 3D
 Multi-persons pass 

3B  crossover 4D  The pick and roll practice 

4B  pass 5D
 Drive and pass 

5B  shot E  situation drill 

6B  defense 1E  one VS one 

C  Physical quality training 2E  one VS two二 

1C  Bounce practice 3E
 two VS two 

2C  shuttle running 4E  three VS three 

3C  endurance training 5E
 five and VS five 

4C  dash F  Personal orientation training 

5C  Strength practice 1F  Different positions of different players. 

Figure1 : Basketball training factors relationship
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Figure 2 : Athletes� sports events

ing event into dada analysis form, then,
 ,7788.4,0804.3,3331.2,6669.1,9196.0,7788.0

 0000.23719.1,7578.0 ，  7578.4,6281.2  and 2 ,
based on the calculation procedures in the second sec-
tion, the result, the result can be obtained as follows:
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According to the results in (16)(17)(18)(19), it can
be known that situation drill and basic skill practice domi-
nate in improving general level, so, both should be
strengthened In routine training.

CONCLUSION

This paper firstly introduces the inverse eigenvalue

problems for Jacobi matrix and improves it. Combed
the practical problems well, the practical solution is ob-
tained. The inverse eigenvalue problems for Jacobi
matrix are improved and promoted, meanwhile, which
provides new ideas for the research on: level of com-
petitive sports. Through the analysis on basketball train-
ing events and the combination of calculation for Jacobi
matrix, it can be seen that as for the basketball players
in our country, they must attach much importance to
situation drill and basic skill practice which is a training
method for improve the highest efficiency of the whole
basketball team.
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