UBND TINH AN GIANG CONG HOA XA HOI CHU NGHIA VIET NAM
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DAP AN DE THI OLYMPIC TOAN VONG 2

Mboén thi : Dai sb
Dap 4n gom c6: 3 trang

Cau 1: Ta c6 AAT = (23 + 23 + 22 + 23).E nén ta duge (det A)? = (22 + 23 +
23 + 22)%. Mit khéc, trong khai trién ciia det A thi 2 mang dau duong nén
ta suy ra det A = (2% + 23 + 23 + 2%)? hay

det A = ((z1 + 2o + 234 24)* — 2(@120 + 2123 + 2124 + ToT3 + Toxy + x374))2

Do x1, x9, x3, x4 la cdc nghiém cia phuong trinh
et 4423 — 32+ 20 —1=0.

nén ta dugc x1+xo+x3+14 = 4 va x12094+ 2123+ 21 04+ 2003+ 2004+ 2304 = —3.
Vay, det A = (4% — 2.(—=3))* = 484,
Cau 2: a) Ta c6
Tr[(A - A)Y(A-A)] =Tr(AA—-AA — AA+ AA)
= Tr(A’A) — Tr(AA) — Tr A2 + Tr(AA") = Tr(AA") — Tr(AAY
=TrA? —TrA? =0.

b) Theo dé bai ta c6 AD+ B = C suy ra ADC™t+ BC™! =1 va C~1AD +
C~'B = I trong dé6 I la ma tran don vi cuing cap. Tt d6 ta c6 ADC~! +
C~1'AD = 2I. Suy ra diéu phai chiing minh.

Cau 3: Chéo hoa ma tran A ta tim dugc ma tran kha nghich

0o 1 2 00 O
P=(1 1 -1 vaD=| 01 0
1 -1 1 0 0 16
000
ssocho A=PDP ' DatC=| 01 0 | va B=PCP ' Taco
00 4

B? = pPC?*pP~' = ppp ! = A,

Cha ¢ rang B va C' dong dang nén B va C ¢6 cung gia tri rieng. Do d6 ma
tran B c6 cac gia tri rieng khong am thoéa man B? = A.



Cau 4: Ta c6 2 = rank(ABC) = rank (ABC)* < rank(CAB). Ma CAB la ma

Cau

tran cap 2 nén rank(CAB) = 2 hay CAB la ma tran kha nghich. Mat khéc,
(CAB)* = CABCAB = C(ABC)AB = C(ABC)?AB

— CABCABCAB = (CAB)’

Suy ra CAB = I,. Néu BC A kha nghich ta ¢6 (BCA)*> = BOCABCA = BCA
do d6 BCA = I4. Tit d6 suy ra det[(BCA)?10 — [,] = 0.

5: Do A chéo hoéa dugc nén ton tai ma tran P kha nghich sao cho A =
PDP~! trong d6 D la ma tran dudng chéo.

Ta c6 APVB =0« D?1(P~1B) =0. Gia st
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D*(PIB) =0« A%, =0 Na;; =0« D(P'B) =0« AB = 0.

6: Goi cdc nghiém ctia P(x) la ay, as, ..., ay, trong d6 a; < a;41,1=1,n— 1.
Xét ham s6 f(z) = e*.P(x). Khi d6, f(z) = 0 & P(x) = 0 nén ta suy ra
phuong trinh f(x) = 0 ¢6 n nghiém phan biét 1a a;.

Mat khéc, f/(x) = e*.P(z) + e".P'(x) = e*(P(x) + P'(x)), nén ta c6 f'(x) =
0< P(z)+ P'(z) =0.

Do f(a;) = f(a;y1) = 0 nén ton tai b; € (a;,a;41) sao cho f'(b;) = 0 hay
P(b;) + P'(b;) = 0. Ma ¢6 n — 1 khodng (a;, a;+1) nén suy ra P(z)+ P'(x) c6
n — 1 nghiém phan biét b;, khi d6 ta c6 thé viét lai nhu sau

n—1

P(z) + P'(z) = Q(z) [ [ (= — by).
i=1
Ma P(x) + P'(x) la mot da thic bac n nén suy ra Q(z) la da thiic bac 1. Do
vay, Q(x) ¢6 1 nghiem la c.
Gia stt Ji sao cho ¢ = b;. Khi d6, f’(x) c6 nghiém kép 1a b; va sé khong doi dau
khi qua b;. Khi d6, f(x) don diéu trén céc khodng (—o0, by) hodc (b;—1,b;11)
ho#c (b,_1,+00) nén c6 nhiéu nhat 1 nghiém trén cac khoadng nay. Diéu nay
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vo 1y do f(z) = 0 ¢6 2 nghiém la {aj,as} hoac {a;,a;1} hoic {a,—1,a,}
trong cac khoang nay. Vay, ¢ # b;,Vi =1,n — 1.

T d6 suy ra f(z) hay P(x) 4+ P'(x) ¢6 n nghiém phan biét.

Hét



