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ABSTRACT KEYWORDS
A highlevel basketball teamisclosely connectedly with basketball players Basketball fitness training;
training. Basketball training is complex, including basic skills, physical Jacobi matrix;
fitness, coordination, practice. It isan effective way to find out the specific Inverse eigenvalue,
contribution for each training factor for the purpose of improving the level Sub cycle;

of athletes so as, to carry out targeted training. For this, combining the Mathematical model.
Jacobi matrix inverse eigenval ue problem, this paper conductstheresearch
onthe basketball training factors. Firstly, theinverse 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, fromwhich the contribution can be turned out on how thetraining

of various factors influence on improving the level of athletes. This way

also will make contributions to promote the baskethall level in china.
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INTRODUCTION

Basketball training factorsiscomplex and various,
mainly including basic skillstraining, physical quality
training, coordinationtraining, practica training, and
persond orientationtraining. Thebasicskill traningcan
bedividedinto dribbling, Lay-up shot, defense, layup,
dribbling, crossover, passing. Physical qudity training
mainly includesbouncing exercise, enduranceexercise,
folding back, strength training and sprint. The coordi-
nationtrainingincludesthepick androll, two pass, three
people pass, multi- people pass, Stuationdrill includes
combats of one VS one, one VS two, two VS two,
threeV Sthree, fiveand V Sfive. Personal orientation
trainingincludesavariety of trainingsaccording to dif-

ferent positionsof different players. So many training
contents make playersfed confused so that they don’t
know how toimprovethehighly-efficient level of the
wholeteam. Based on this, thispaper employsinverse
elgenvd ueproblemson Jacobi matrix inlinear dgebra
to solvetheproblem.

For theleve of basketball training, many previous
specialists madeitsown research and proposals. Itis
thar congtant effort and athletes” hard training thet makes
the steady devel opment of basketball inchina YePeng
(2008), inthe article Discussion on the physical fit-
nesstraining of Chinese basketball, pointed out that
our nation lacksphysicd fitnesstraining organizations,
that there are many unscientific problemsabout bas-
ketbd| training in our country, and he gave some sug-
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gestionsfor studying more on the scientific method of
thephysicd training, correctly grasping thelawsof win-
ning, and adopting advanced technol ogy and equipment
to conduct physica sciencetraining and monitoring™.
Liu Xinzheng (2006), in the article Present physical
fitness training problems and solutions of the Chi-
nese basketball inthearticle, pointsout that Chinese
coachesand athletesgenerally lack deep understand-
ing of the basketbal competition rulesand characteris-
ticsand the trai ning means and methods are ssimple.
Therefore, itissuggested that thelaw of winninginbas-
ketball sports events should be emphasized. What’s
more, itisamust to strengthen the scientific training of
thestrength quality for specia event, speed qudity, en-
durancequdlity, flexibility qudity, aswell astheresearch
onthescientificmethodsof thephysical training, and to
adopt advanced technol ogy and equipment to monitor
physicd fitnesstraining@.

Thearticlestudiesbasketbd| training factorscomb-
ing theinversee genva ue problemsfor Jacobi matrix.
It firgly introducesandimprovestheinverseeigenvaue
problemsfor Jacobi matrix. And next, theinverseeigen-
va ueproblemsfor Jacobi matrix aregppliedto specia
problems, which contributeto the basketbal | career in
our nation.

THE INVERSE EIGENVALUE PROBLEMS
FORJACOBI MATRIX

AsisshowninTABLE 1, innumerica dgebra, ac-
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cording to aknown feature matrix, ask the eigenvec-
torsand theproblem called thematrix e genva ue. Eigen-
vaueisoften somegenerd, practica problems, which
reflectslawsand key pointsof the practica problems.
S0, the study onthecharacteristic valueisof great Sig-
nificance, and theinverseeigenvaueproblemisakind
of matrix problemintheorigina system, whichisthe
given spectrum data. This paper focusesontheinverse
eigenval ue problems on Jacobi matrix. Sub periodic
Jacobi matrix isaspecia symmetrictridiagona matrix,
whose specificform asshowninformulal:

a b, 0 - b® .. 0
b, a b, 0
0 .

S, =| : :
: 8y by
0 b a

n=1 n

Among which, b_,, i=12,--n-1,b" >00Sup-

pose S, , expresses order principal sub matrix of
n—1rank, namely,

a, b, 0 - b .. 0
b, a, b, 0
0 .
Spa=| :
b{) 2
: -2 bn-2
0 brz g

If giving two groups of real num-

TABLE 1: Symbol meaningsinthearticle

RM<N All mx Nrank real matrix sets order(A) rank of Matrix A
cmn all N x Nrank complex matrix sets ||A”F Erogenous norm of Matrix A
R" All nrank real Vector sets ||b||2 Norm?2 of vector b
I, N x Nrank unit matrix A associate of Matrix A
det(A) determinant of Matrix A Al inversion of Matrix A
rank(A) rank of Matrix A A generalized inverse of Matrix A
tr(A) trace of Matrix A G(A) All eigenvalue of Matrix A
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bers, 4 = {Al 4, ""in}uu = {/ul Ha "“:un—l}’ and meet
thefollowing condition:
Ay <Py <Ay <-<Ap g <My <A, ©)
Givetheparameter /3, then, the Sub periodic Jacobi
matrix S, can beobtained, so:
o(Sy)=fas Ay}

U(Sn—l)={}"'l vl‘lz"'“n—l} (4)

ble"'bk—lb&k) =B

InFormula(1), ifb® -0, then, S, canbecalled

Jacobi matrix, so, Jacobi matrix hasfollowing charac-
ters

First, for Jacobi matrix J, of n ranks, suppose
?.(1),9..(1),0, ,(1) arerespectively characteris-
ticpolynomiasof J, order principa sub matrix, So:
on(A)= (A -2, Jon 1 (A)-blon () )

Secondly, suppose S is rank order principal sub
matrix of S,, ¢,(1)=det(1l - §) isthecharacteristic poly-
nomiasof S , then,whenk + 1< < n,then:

‘Pi(")= (x_ai)(Pi—l(x)_biZq’i—z(}") (6
Principleifi =k +1,k + 2,---,n, accordingtothe
Oefinition:

A-a, -b 0 .. -pl .. 0
-b;, A-a, -b, 0
O T
(p‘(l)- det().l - S‘)- :
-b¥) : ()
: A-a_; -b;
0 -bi; A-g

Accordingtolast line, thefoll owing can beobtained:

(Pi(x)= (7L 8 )(pi-l(}")"' bi_y

-a, -b 0 .. —pk .. 0

-b; A-a, -b, 0
0 -

_ ) . b, o ®
: -b_z3 A-a_, O
0 -bi, -biy

= (/1 - & )(pi—1(ﬂ“)_ b|2—1(Pi—1(/1)
For Formula (6), as long asj = k , Formula (6)
holds. While,if j = k :
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a, b, 0 pk)
b, a b, - 0
Sc=| 0 .o e : 0
1 Dy

bgk) ber 3

Formula(9) iscalled periodic Jacobi matrix, the
periodic Jacobi matrix J,, isobtained, thus,

c‘(Jn):{klrkzr“‘}‘n}'
G(Jn—l)z {u1,u2,~~nun_1}

f_[bi =B
Amongwhich, {4, }, {1, } meet thefollowing for-
mula

{Ai Spi <A
i <Hij;1

(10)

(1)

Therefore, J,, , is n—21 order principa sub matrix

of J,,, p isarbitrarily positivereal number.

For n rank Sub periodic Jacobi matrix, zero points
of ¢, (A)i =12,---,n) and ¢, ,(1) hasthefollowing
chanters
A <A<l g <Al <l (12)

The principle: first consider
i=n,n-1,--- k+1,k.combineFormula(6), thefol-
lowing can be obtained:

P (;")= (l' —a )‘Pn—l(;")_ br21—1¢n—2(;") (13)
Substitute; , j =1,2,---,n—1, then:

‘Pn(Hj )= (7~ —a, )‘Pn—l(p'j )— bﬁ—l‘Pn—Z(p'j )= _bﬁ—l(Pn—Z(p'j) (14
Therefore

sion(pn o4 )= -Sionfe,fu )= 2 j=1.2,0-1 (15)

According to mean va uetheorem, it can beknown
that at |east thereisazero point 272 forp, ,(1) be-

tweenthearbitrary 4; and ., , thus:

AT = <ATP<pn =ATT L j=1.2,0-2 (16)
So, Formula(12) holds.

From theanalysisabove, the eigenva uefor Jacobi
matrix hasthese chanters; thefollowing will focuson
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the promotion of Jacobi matrix combining basketball
training so asto schematically solvethe problemsin
basketball.

THEAPPLICATION OFTHE INVERSE
EIGENVALUE PROBLEMSFOR JACOBI
MATRIXINBASKETBALL TRAINING

Basketball training factors are various and com-
plex, and therelationship between level of sportstrain-
ing of thewholeteam and each training factor is not
clear, soitisthekey of improvingtraining efficiency to
analyze the contribution made by each factor to the
wholeteam so asto conduct targeted training. Basket-
ball training contentsaremainly asshowninFigure 1,

TABLE 2, and Figure 2.

Changethetraining eventsinto dataformsand com-
bine eigenvalue calculation for Jacobi matrix; thefol -
lowing cal cul ation procedures can be obtai ned:

Combinebasket training and transform each train-

Figurel: Basketball training factor srelationship

TABLE 2: Thesymbol meaningfor Figurel above

A General level of basket team D Cooperation practice
B Thetraining of basic skill D, TwO persons pass
B, dribble D, three persons pass
B, lay-up D, Multi-persons pass
B, crossover D, The pick and roll practice
B, pass D, Drive and pass
B, shot E situation drill
Bs defense E, oneVSone
C Physical quality training E, oneVStwo —
C, Bounce practice E, two VS two
C, shuttle running E, three VS three
C, endurance training E. fiveand VSfive
C, dash F Personal orientation training
C, Strength practice F Different positions of different players.
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Figure2: Athletes’ sportsevents
ing event into dada analysis form, then,
2 =1{-0.7788,0.9196,1.6669,2.3331,3.0804 ,4.7788},

u={-07578,13719 20000 2.62814.7578 } and =2,

based on the cal culation proceduresin the second sec-
tion, theresult, theresult can beobtained asfollows:

2.0000 1.0001 0 1.0006 0 0
1.0001 2.0000 0.9994 0 0 0
ol 0 0.9994 2.0000 1.9998 0 0
¢~ 1.0006 0 1.9998 2.0000 1.0003 0 (16)
0 0 0 1.0003 2.0000 1.0000
0 0 0 0 1.0000 2
2.6048 1.0303 0 1.3228 0 0
1.0304 1.7207 0.8139 0 0 0
2o 0 0.8139 1.6744 1.8029 0 0
6~ [ 1.3208 0 1.8029 2.0000 1.0003 0 (17)
0 0 0 1.0003 2.0000 1.0000
0 0 0 0 1.0000 2
2.0000 0.6327 0 1.5818 0 0
0.6327 2.0000 1.2644 0 0 0
= 0 1.2644 2.0000 1.5806 0 0
¢~ | 15818 0 1.5806 2.0000 1.0003 0 (18)
0 0 0 1.0003 2.0000 1.0000
0 0 0 0 1.0000 2
2.3256 0.8139 0 1.8029 0 0
0.8139 2.2793 1.0304 0 0 0
St 0 1.0304 1.3952 1.3288 0 0
™| 1.8029 0 1.3228 2.0000 1.0003 0 (19)
0 0 0 1.0003 2.0000 1.0000
0 0 0 0 1.0000 2

Accordingtotheresultsin (16)(17)(18)(19), it can
beknownthat Stuation drill and basicskill practicedomi-
nate in improving genera level, so, both should be
strengthened Inroutinetraining.

CONCLUSON

Thispaper firgtly introducestheinverseeigenvalue

problemsfor Jacobi matrix and improvesit. Combed
thepractical problemswéll, thepracticad solutionisob-
tained. Theinverse eigenvalue problems for Jacobi
matrix areimproved and promoted, meanwhile, which
providesnew ideasfor theresearch on: level of com-
petitivesports. Through the andysison basketbd| train-
ing eventsand the combination of cal culation for Jacobi
matrix, it can be seenthat asfor the basketball players
inour country, they must attach much importanceto
stuationdrill and basic skill practicewhichisatraining
method for improvethehighest efficiency of thewhole
basketbal | team.
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