OLYMPIC TOAN SINH VIEN PAI HOC GTVT NAM 2011

PE THI MON: PAI SO
Thoi gian: 180 phiit
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trong d6 a,b,c 1a ba nghiém cua da thic P(z) = 23 + ma + 2010.
a) Tinh det(A) theo tham s& m.
b) Tim m dé A c¢6 mot gia tri rieng 1a 2010.

Cau 1b. Giai phuong trinh ma tran
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X% - 3X (_2 _2).

Cau 2a. Cho A va N la hai ma tran thuc vuong cap hai sao cho AN = NA va
N? = 0. Ching minh rang

a) tr(N+1)=2vadet(N+1)=1.
b) det(A + N) =det(A).
c) Néu det(A) # 0 thi (A+ N) la ma tran kha nghich va (A+N)~' = (A-N)A2

Cau 2b. Cho A va B la cdc ma tran vuong cép hai cé cac phan ti la cic so
nguyén va AB = BA, detB = 1. Chtiing minh rang néu det(A3+ B%) =1 thi A2 = I.

Cau 3a. Ching ming rang v4i moi ma tran vuoéng cép hai A va B ta c6

r(AB) —r(BA) < 1.

Cau 1a. Cho ma tran

Hay 14y vi du vé ma tran A va B dé ta c¢6 dau dang thiic.

Cau 3b. Cho p la s6 nguyén duong, A 12 ma tran vuong cip n sao cho AP™' = A,
Ching minh rang

a) r(A) +r(I — AP) = n.
b) N€u p 1a s6 nguyén to thi
r(I —A)=r(I - A% =...=r(I - A7),
Cau 4. Cho da thiic P(z) = 2" + 22" + 32" 2 + ...+ nz + (n+1) va € = cos(25) +
isin(;2%). Ching minh rang

P(e)P(*)...P(e"™) = (n+ 2)".
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Cau 5a. Cho ma tran A = ( ) . Hay tinh A201°.
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Cau 5b. Tim céac da thiic v6i hé so thuc P(z) va Q(x) sao cho
(4 +DP*—2+1)= (2> -2+ 1)Q(x*+z +1).

Chu y:

+) Ta ky hiéu I 12 ma tran don vi, tr(A) 1a téng cdc phan tir trén dudng chéo
chinh clia ma tran A.

+) Sinh vién K50 va K51 lam céc cau la, 2a, 3a, 4, va Sa.

+) Sinh vién K47, K48, K49 lam cédc cau 1b, 2b, 3b, 4 va 5b.



