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Abstract

Among the problems of linear algebra, there are many problems about matrix polynomials. This
article discusses their solutions from two viewpoints. And we use them to prove the famous Ham-
ilton-Caylay Theorem and root subspace decomposition theorem in linear algebra to strengthen
the proposition.
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1. N—RREVFHREBER
16 C (BT LIRFE 4, K2R f(x) e C[x] X (A) X = £(XAX ") o BAEH BT HAIERE

p3
1

Jl
A WAy, ATBCHONH R AR EE . B
J

s

J, J,=J(A.m), J =
1 A
A, BRI E, 0K 4 AT EE I ERAFIEE, REE A P A TR G R 1
B, BNA,, AFEREER, A4, > A(n—>o). EFERMN 4 BHEER HTERIEH T . XM
— R BVRFIR UL A, A IR R TS DL T BATHE AR S b3 o L5 R AR HE R, AU RS ek & — X A 11,
AR, A ] AR R R AR ER A IR U T, A I Ak T — ) R T T A1) [2]
1 1

Aek™, f.geK|[x], d=gcd(f.g), g(4)=0.
JUl rank (/' (4)) = rank (d (4))

A

. 1
AYitk A=diag(J,,+,J, ) J, =

i

Horp
rank(f(A)):Zrank(f(Ji)):.‘Z nl.—i-. Z rank(f(Ji))

J, =J(A.n), = > n+ . rank (d (J,))

= Zrank(d(J, )) = rank(d(A))

XHEMEE], Hg(4)=0, Hg(4)=0, Mid|f.d|g-

M f(4)=0=d(4)=0

55Tl d(4) =0, rank(f(J,))=rank(d(/,))

TEYHIX— 8, WA N f,g M p,q EiR.

#ip=zq, Wrank(f(J,))=rank(g(J,))=rank(d(J;))=0

#ip<q, dR T A ARMELHFE, HBRFERE, W EHA rank (f(J,)) = rank(d(J,))
%1 2 (Hamilton-Caylay & #) [3]

AeK™ , f(A)=|AE-A|Z AWREZTNA, W f(4)=A"+aqA4"" ++a,E=0

R RER 4eC™

—IEAES A EREEL HA B R RHEAR R ERE B, Wi (B, } i lim B, = A %A B, i n A HRHE
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W, L £, () =|AE=B,|= 2" +a" 2"+ +a), Hiap /& B, TR Z AR, HREHETRNES:
B, FlmB, =4, FAlima! =a,, a, & A4FFFELTHR R,

LN(]
f(A):An+a]Anfl+,..+aﬂE: lim(B,:',+al’”B":‘*1+...+a;"E>: limfm(B,,,)

B, MFFEAR B0, 250 2R 51, MR ERN, RTE—AWRRIERE, @i, Kifhnr PAE—
TG A FRIEAR B 5 .

BAE L™ T, WA E SRRt A S, X AR IEN AT

B AE — A BIHEREHRRE B(A) » W B(A)-(A-A4)=f(A)E

PIIAHAE K[A][4]) 3, B A RN A, Zid=0, HiLA f(A),

Bl f(4)=0.
2. FIAZMA MR

i) 3 KR 0] 73 fiff 5 B AN 548 i e -

WAeK™, f,geK[x], H f,g H&, h=fg, Akerf(4)®kerg(4), p,q M= LR, BHR
ker f(A4),kerg(4) ckerh(A) -

Wxekerh(A4), Wx=f(A)p(4)x+g(A4)g(A4)xekerg(A)+ker f(4).

HHBENE f(A)=]] (4-AE)" 13V =®ker(4-LE)" .

TERPDRFERE 2 WA SR Ir) R, Gl A B 2 A S PR, I kR, JRECHIBRIE

B 1 53k

Fid|f, #rank(d(4))=rank(f(4)).

Iﬁjﬁp,qu[x], #d=fp+gq-.

N oeker f(A)Nkerg(A), Mx=p(4)f(4)x+q(4)g(4)x=0

i ker f(A)+kerg(A)=kerh(A), iEH.
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