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B KOTOPOM HMHTErpall IOHUMAETCSA B CMbICIE IIaBHOro 3HaueHuu no Kommwm [2]. On-
Hako pacnpeneneHue U Henb3s oICTaBUTh B ypaBHEHHE (1), Tak KaK HE ONpeeseHO
npousBefeHue 00001eHHbIX GyHKIui. HeoO0X0oauMo yTOUHUTB, YTO MOKHO CUUTATh
000011eHHBIM petieHneM ypaBHeHus (1).

Obobwennvim peuwtenuem 3adauu Kowu (1) —(2) Oymem Ha3bIBaTh OOOOIICHHYIO
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cxomsimuxest npu € 0 k dymkmmm U B cMbICIe CXOZMMOCTH B MPOCTPAHCTBE
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Teopema. Cywecmsyrom 0ea cemeticmea Y (X_ Ig) 2NIAOKUX peueHUll ypas-

nenus (1), xomopwie npu € =0 cxoosmen 6 npoOCMpancmee pacnpeoenenut, u npu
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aensiromest 00606uiennvimu pewenusmu 3aoavu Kowu (1) — (2).
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VJIK 519.6
MODIFICATION OF THE LEVERIER METHOD - FADDEEV'S METHOD
FOR FINDING THE EIGENVALUES OF THE MATRIX

Mamuwicux K.O.,
Munckuii 2ocyoapcmeentblil TuHegucmudeckull yHusepcumem, Munck
Hayunwuii pyxosooumens: Mamuvicuk O. B.,
Kauouoam hu3uxko-mamemamuyeckux HayK, 00YyeHm

This modification of the Leverier method allows not only calculating the coeffi-
cients of the eigenpolynomial of the matrix, but also makes it possible to effectively
find the inverse of the given matrix, and can also be used to obtain the eigenvectors
of the original matrix.

2 n
Proposed instead of a sequence of matrices A A" A" find another matrix se-
guence AL Az Ans constructed as follows:

trA
A =AtrA =0y, B = A —GiE, Ay = AB}, —2

> =(>, BZ =A2 —qZE, ey
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tr
An :ABn—l’;An:%’ Bnh = Ay —0nE.

n (1)
Moreover, the following statements are true:
1) 9 =Pi. 1=1N" _je these are the coefficients P4 (*):
2) Bn = O,

aAl_Bna

3)if A —nondegenerate, then Un

To find the eigenvectors of the matrix A, intermediate results of computations are
used when constructing the eigenpolynomial of the matrix A.

_an-1 n—-2
Consider the matrix Q) =A""E+2A7"By +...+ABp_5 + Bni. | et ys prove that
if all the eigenvalues ALrohn of the original matrix A are different, then the matri-

ces Qi) (1=11) _ 1onzerg and any nonzero matrix column Q(%i) can be taken as

an eigenvector of the matrix A corresponding to the eigenvalue Aj-
Indeed

(ME—AQM)=(E—-A)ME+AT 2B, +...+
+XiBy o +Bn_1) =ME+AT (B - A) +..+
+2i(Bng — AByp) — ABy g = (A — pAT ™ —...— pp)E =0,
since it follows from (1) that Bk ~ABk-1=—PkE (k=L1). Ai _tpere is root of a
proper polynomial. From here (AE-A)Q(;) =0, means, (ME-AX=0 o

AX = LiX, \where X — native matrix column Q(i)-

When finding the eigenvectors of the matrix A in this way, it is not necessary to
construct the entire matrix Qi) but enough for everyone Ai(1=1n) confine one-
self to calculating only one of its columns.

In the case of multiple eigenvalues, the problem of finding the eigenvectors be-

comes more complicated: along with the matrix Q) we will have to involve the
matrices obtained by differentiating it with respect to A-

VIIK 517.95
O MPUMEHEHWH METOJIA ®AKTOPU3AIIAYU K PENIEHUIO 3AIAYU
KOIIH JJIs1 THNEPBOJIMYECKOTO YPABHEHUS BTOPOT'O
MOPSIJIKA HA TNIOCKOCTH

M. I'. Hocau
bpecmckuu cocyoapcmeennsiit ynusepcumem umenu A. C. Ilywxuna, 2. bpecm
Hayunwiii pykosooumens.: A. U. bacux, kanouoam gus.-mam. HAYK, O0YeHm

OpHOW U3 OCHOBHBIX 3a/1a4 M3Y4YaeMbIX CTYACHTaMHU B Kypcax «YpaBHEHUS Ma-
TeMaTU4ecKOr (PU3UKU» U «YPABHEHUS C YACTHBIMH MPOU3BOJHBIMIY, SIBIISIETCS 3a-
nada Komm i ypaBHEHHs] BTOPOTO MOpPsKa TUIEPOOTUYECKOr0 THUIA HA TIOCKO-
cTy. TpaaunmoHHO, NP MOCTPOECHUH peleHus 3anadyn Komm, kak Ha JEKIHOHHBIX,
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