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Abstract—This paper deals with the reconstruction of
generalized Jacobi matrices from eigen-pairs of the matrix

and its complementary submatrix of give up k row and k q
column. The paper discussed the existence and uniqueness of b
the question’s solution. The possibilities are exanimated by G & 2
numerical example. A= )
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Cy A
. BRING FORWARD THE QUESTION zoa
The Inverse eigenvalue problem for matrices in the b
problems involved in the field of mathematical physics, A k+1
geophysics, quantum chemistry, optics, mechanics, C a b
structural design, pattern recognition, automatic control, kel Tz Tk )
and so on. Many experts and scholars have addressed this B= .. . .. ©)
problem more extensively and in-depth studied, and get a
lot of results. Some have been used in engineering or C., a., b,
scientific calculations of practical solutions. c a
This paper studies the generalized Jacobi matrix with n-1 n
function relationship:
So,
G .az Pz . ““lo B 4
J= AP . (1)
., &, b, Let A be a characteristic value of n order matrix J ,
x be corresponding characteristics vector, (A,X) is
C., &, AT
named the characteristic pair of J .
i . This paper presents the following inverse eigenvalue
Init, a,b,¢ eR,¢ =fi(b)(i=12-k-1), problem for matrices:
b =p()(i=kk+1---,n-2) , Question A : Given the integer K,1<k <n, and two
fi (X)(X c R), ) (X)(X c R) are real function. vary real number A, M and non-zero vector
ol “ee T n o “ee T nil
Use J,, to express the n-1-steps matrix which is X=06,%,%)" €RLY=(Y, Yoo Ypa) €RTS
removed the k™ row and the k™ column.Record truct J to make (4,X),(u,Y) are the characteristic
pairs of Jand J,, respectively.
Record
Y =Y(=12 k=D, y, =0y, =Y, (=k+1k+2: 1)
®)
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Let XO = 90 = Xn+1 = yml = C0 = bn =0 (6)

p | Ja (i=12,---,n-1) )

I ?i Yin

I1.THE SOLUTION OF PROBLEM

For question A, there are =A%, ey = 1y , then
Whenl<i<k-1,

{ai X + bi Xiyg = /Ixi —Ci X, (8)
ay; +b Vi, =, —¢, Vi, 9)
Wheni =k ,

Cra Xy +aX +b X, =A% (10

Cio X +aX =A% —bX,, (11
Ci—lyi—l + aiyi = /in - bi§i+1 (12)

By formulas (8) and (9) elimination ai, then we can
get

bD, =(u-A)xY, +¢_ D (i=12-,k-1) (13)

For (13), if D,#0(=12,--,k-1)
soX,V:(i=12,---,K) cannot zero at the same time, so

= EAPNLED 6 - (0)i =120 k1)

IfX # 0, from formulas (8), we can get

a = AX —BX, = C X (i=12,--,k-1)
X;

If y #0 , from formulas (9), we can get

a

_ ,in —biytl—ci,lyi—l (i=12,-,k-1)
Yi

From formulas (11) and (12), we can get

¢.D =bD _(;u_ﬂ)xiyi (i=nn-1--k+1) (14)
For formulas (14)
it D, #0(i=k,k+1---,n-1)

So X,V (i=k,k+1---,n) cannot zero at the
same time, so

i_l=biDi_(g‘_ﬂ‘)Xiyi (i=nn-1--k+1)
i-1

b=¢()(i=n-1Ln-2,-,k)

IfX # 0, from formulas (10) and(11), we can get

a = /1Xi _Ciflxi—l _bixi+1 (l — k’k +1’...’n)

ifYi # 0 , from formulas (12), we can get

a = HYi _Ci—lzi—l_bi Yia (K+LK+2,---,n)
Above all,for the question A,We can get
Theorem 1 If D, #0(1=1,2,-,n-1)

question A has the only solution,and

,50 the

b, = (=)%Y +¢.,D 4 ¢, =f,(0)(i=12,-,k-1)
D) (15)

_ biDi _(/U_/l)xi Yi (I :n,n—l,---,k+1),

- D,
b =@ (c)(i=n-1n-2,--,k) (16)
A% = CiyXiy —Bi%, % #0;
X
a=4 _ > — (i=12,---,n)
MY _Ci—lXi—l by, ,yi 20
Yi
a7
1. NUMERICAL EXAMPLE
Example For guestion A let

A=-1u=1x=(16-112)",y=(012-1)7 k=3.
f,(%) = x+1, £,(x) =| x| =1, ¢5(X) =5, 9, (X) = x*

It is easy to
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calculate Y = (0:1.0,2,-1),0, =10, =1,D, =-2,D, =5

satisfied the conditions of theorem 1 , so question A has
the only solution.

b1: (/u_ﬂ')xlyl =0,C1:b1+1:1;
Dl

b — (ﬂ_l)xzyz +¢,D,
, =

=13,c, b, |-1=12;

D2
—(=A)X Y, —4 16
04:—D 5 5:?'b4:C42:£;
4
cgzb“D“_(g_/l)X“y“=%,b3:503=18;
3
aizﬂ’xl_blxzz_l;
X
a, = ﬂyz_cl_yl_bzys =1
Y,
a, - AXy —C,X, —b,X, _g89.
X3
— AXy = C3%; — DX _E.
* X, 25’
AXs—CX, _ -3
X 5°
So
-10 0 0 O
11 13 0 O
0 12 89 18
J=
s 21
0 T 5 5
00 o 4 -3
5 5

-1 0 0 O
1 1 0 O
‘]\3:00§E
25 25

o % 3

5 5

And A=-1x=(16,-11,2)"is the characteristic

pair of J, =1y =(0,1,2,-1)"is the characteristic
pair of J,.
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