HOI TOAN HOC VIET NAM  KY THI OLYMPIC TOAN SINH VIEN VA HOC SINH NAM 2018

{E\_ PE THI CHINH THUC
MON: PAI SO
(Pé thi ¢6 02 trang) Thoi gian lam bai: 180 phut.

Bang A

Bai A.1. Cho ma tran

2 4 -3
A=14 6 -5
8 12 -10

(a) (2 diém) Tinh A%;

(b) (4 diém) Tim sb nguyén duong N nhé nhét sao cho rank(A¥) = rank(A**1) v6i moi k > N,
trong d6 rank (M) 1a hang cia mét ma trdn M (c6 giai thich r6 cac 14p ludn va tinh toan).

Bai A.2. Ngudi ta khdo sat mét mé hinh di cu dén sb gitta hai viing dé thi va néng thén véi quy ludt nhu
sau: Hing nim, c6 50% d4n sb ving ndng thon chuyén vé ving d6 thi va dong thdi c6 25% dan sb ving
dé thi chuyén vé ving néng thén sinh sbng. Gia st z, y tuong ting la sé dan vung néng thén va ving dé
thi 6 thoi diém ban dau (z,y > 0).

(a) (4 diém) Hai sau k nam dan sb cla vung n6éng thon va vung do6 thi la bao nhiéu?

(b) (2 diém) Gia st ban dau s nguoi séng 4 néng thén va dé thi 1a bang nhau. C6 thé dén ltc nao dé
dén s6 cua vung do thi vudt qua 80% tong dan so ctia ca hai vung khéng? Giai thich ciu tra 16i.

Bai A.3. (a) (2 di€m) Gia st X, A 13 cAc ma trin vudng v6i hé sb thuc thod min X2 = A. Chiing minh
rang AX = X A;

(b) (4 diém) Tim sb cdc ma tran vuéng X vGi hé ) thuc théa man

1
2
16

X2 =

S O =
S = O

Bai A.4. Mot ma tran vudng dudc goi 1a duong néu tit cd hé s6 cta né 1a cac sb thuc duong.

(a) (2 diém) Chting minh ring médi ma trin duong cip 2 déu cé hai gia tri riéng 13 cac sb thuc khac nhau
va gia tri riéng c6 gia tri tuyét doi 16n nhat la mot so duong;

(b) (2 diém) Cho A 13 mét ma trin duong cip 2. Gid stt v € R? 1a mét véc to riéng (ng voi gia tri riéng
16n nhat cia A. Chitng minh rang hai thanh phéan cta véc t6 v c6 cung dau;

(¢) (2 diém) Cho A 13 mét ma trin duong cip 3. Xét tip cac gia tri riéng clia A (k€ ca cac gia tri phic),
chiing minh rang gia tri riéng c6 mo6 dun 16n nhat ciia A 1la mot s6 thuc duong.
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Bai A.5. Cho truéc 6 diém phan biét trén moét dudng tron.
(a) (3 di€m) Chia 6 diém d6 thanh ba cip va ndi hai diém trong mdi cip bdi mét ddy cung. Hdi c6 bao
nhiéu cach chia sao cho khong c6 hai day cung nao cat nhau?

(b) (3 di€m) Danh sb mot cach nggu nhién cac diém d6 tr 1,2, ..., 6. Mdi day cung ndi hai di€m bét ky
dudc gan vdi gia tri tuyét doi ctia hiéu cac so 6 hai dau mut. Ching minh rang luén tim dudce ba day
cung, d6i mot khong cé diém chung, sao cho tdng clia cac s6 gan véi ba day cung d6 bang 9.

Het

Ghi cha: Can bé coi thi khéng gidi thich gi thém.

2/2



