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ABSTRACT

This research proposes a direct method for computing all eigenvalues of a real
nxn square matrix. Using the Lagrange’s interpolation method with the initial n points , we

obtain the characteristic polynomial of degree n in the form :

=T — 0 Ly fa-x)
=1 (7L—>(i)l_[1=1(xi -X;) =1

where f (1)(x)=det(A —xI). The secant method isusesto find a zero of p,(A) , and then
reduce the degree of P, (A) by using the Lagrange’s interpolation method with the initial

n-1 ponts, we obtain the characteristic polynomial of degree n—1 in the form -

n-1 f(z) X n-1
p, () = Z (x,) +(-l)“ [Ta-x))
' (A—x )[‘[, .(x =
(2) eY)
where f (x)=—_— and z isa zeroof p (A). We find the zero of pn_,l(l) and

then reduce the degree of the polynomial in the same manner until the degree of the

polynomial is 1. So we obtain all zeros of pn(l) which are eigenvalues of given matrix.
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2.4 NQUHIIUVOINDAYNDIH (The Gerschgorin Disk Theorem)

NQUAUN 2.4.1 (Gerschgorin Disk Theorem) i A = (a,) . Tio7W

¥
o s "
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¥y
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HOUYBINIUINDATNOTY r 91Ul
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auy@ i Gilandu £(x) e xeR dmuali x,, x, , x . x, 1diuan

e
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(x—xn)(x—le...(x—xi_l)(x—xi_H)...(x-xﬂ)
L(x) =
(x; =% Mx; =% )X, =%, Nx, =%, )edx, = x )

n (X-Xp)

=[], — (2.16)
J_
J# (Xi_xj)
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AT
n
P, (x) = 2 EL(x;) (2.18)
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g . 4
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p,(x;) = flx)), i=0,1,2,..,n (2.19)
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(Lagrange interpolating polynomial of £(x)) HAEWHUIW 1 (x) Foni1 HeAguwyumgiu

o3 p_(x) (Basic polynomial for pn(x) )
ngugun 2510 dmuald x .x,,x,, .., x, (HU9AANAY n+ 199 na £, f L f, . f

We f=f(x;),i= 0,1,2,..,n luswesilsnduigaang dniwile r(x) 1Wuiladdu
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= X, - (2.20)
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F(x) = (2.21)

wersmnua £'(x) avluaums 2.21) s'ldaums

fx, )x, -%,y)
G = K = (2.22)
{6 30 R {0 W

é { § " ]
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(x- XJ

p(x) Zp(x )l_[,ﬂ 0, (3.1)

Taoiya x, o i=0,1,2,...,0 fugalaq Auanduiuioms o+ 9 iz pix)
We i =0,1,2,...,n Huswesnyum pkx) Hwas q ugideannilandumum p(x)
amnsonezdi eglugdvesmyuTuiindds n ( monic polynomial ) 1&@Tasn1smIs

ar =y Q" é - s dy
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+
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=
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=

& AW vd o a7 st “ - o o
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(x- X)

a0 Zq(x Mt —5

J#i J



20

Z X, )l_I et (33)

(- x;)

v ¥
Wieva x 1o i =0,1,2, ..., n fugalaq finanduiusionua o+l 9a uaz q(x,) uaz
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o i =1 fwes x,= 0 vl

fix,)

det(A - 0I)

-4 3 -2 -2 0
= de[ —3 4 “l 0 0

- 5.500000000 -2.000000000 - 2.000000000 - 3.000000000
-5.000000000 -1.000000000  0.000000000 - 4.000000000

= (Ddet] | 3000000000  0.000000000  3.000000000  0.000000000
5.000000000 2.000000000 2.000000000 3.000000000

0.818181818 1.818181818 -1.272727273
= (-2)(-5.500000000)det| | -1.090909091 1.909090909 -1.636363636
0.181818182 0.181818182  0.272727273
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= (-2)(-5.500000000)(-1.818181818)det ( [

= (-2)(-5.500000000)(-1.818181818)(~1.950000000)det ([ 0.384615385] )

= (=2)(-5.500000000)( (-1.818181818))(~1.950000000)( 0.384615385)

A ' Y
e i = 2 Awes x,= 1 114

fix,) = det(A-1I)

0 2 0 o0 27
-4 2 -2 -2 0
= det -3 4 -2 0 0
3 ~3 0 2 =2
3 -4 2 2 -2

-4.000000000 -2.000000000 - 2.000000000 - 2.000000000
-3.000000000 -2.000000000  0.000000000 - 4.000000000
= C2)det 5 000000000 0.000000000 2.000000000  0.000000000
3.000000000  2.000000000  2.000000000  2.000000000

- 0.500000000 1.500000000 - 2.500000000
= (-2)(-4.000000000)det| | -1.000000000 1.000000000 - 1.000000000
0.500000000 0.500000000 0.500000000J

- 0.800000000 0.400000000 ]
= (-2)(~4.000000000)(~2.500000000)det

0.400000000 0.800000000 y,

= (—2)(—4.000000000)(—2.500000000)(—0.800000000)det([1.000000000])
= (-2)(~4.000000000)(-2.500000000)(-0.800000000)(1.000000000)
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AW x,= -5 1A

= det(A + 5I)
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9.333333333 -2.000000000 -2.000000000  1.333333333
5.000000000  4.000000000  0.000000000  1.000000000
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0.928571429 0.928571429  3.714285714

7.549295775 -2.253521127
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= (6)(9.333333333)(5.07142857l)det([

= (6)(9.333333333)(5.071428571)(7.549295775)det ([ 3.880597015] )
= (6)(9.333333333)(5.071428571)(7.549295775)(3.880597015)
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-9.727272727  -2.000000000 - 2.000000000 -0.727272727

3.454545455 -13.000000000  0.000000000 -0.545454545
- 1.636363636 0.000000000 -9.000000000 -1.636363636
- 3.454545455 2.000000000  2.000000000 -12.454545455

(-11)det

-13.710280374 -0.710280374 -0.803738318
(-11)(-9.727272727)det 0.336448598 -8.663551402 -1.514018692
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= (-11)(-9.727272727)(-13.710280374)(-8.680981595)det [ - 12.809187279])
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- 7.000000000  -2.000000000 - 2.000000000 -1.000000000
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-10.928571429 -0.928571429 -1.214285714
= (-8)(-7.000000000)det 0.428571429 -5.571428571 -1.285714286
2928571429 2928571429 -8.785714286
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: (h-0) -1 (A+5) (A-12) (A-9) N
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18 1.000000000 + 2.000000000 i 0.000000000 +  0.000000000 i
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