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Moén: Dai s6 tuyén tinh
Truong Dai hoc Cong nghé - Dai hoc Qubc gia Ha Noi
(Thoi gian lam bai: 120 phiit)

Bai 1. (2 diém) Cho hé phuong trinh véi tham s6 m:
x —y—2z=1
2x —y — 5z=3
dx -2y —mz =6
(a) Giai hé phuong trinh trén véi m = 10.
(b) Bién luan sb nghiém ctuia hé phuong trinh trén theo tham sO m.
Bai 2. (2 diém)
a) Cho
m 1 1
A= < 1 m m3) '
Tim m dé rank(A) < 2.
b) Tinh dinh thuc cia ma tran sau:

1 2 -3
2 1 =2
2 -1 0

Bai 3 (2 di¢m) Cho anh xa tuyén tinh T: R®> — R? dugc xac dinh nhu sau:
T(x,y,z) = (x —4y + 3z, —x + 3y — z).
(a) Tim ma tran ctia T d6i véi cac ¢d s& chinh tic (chuén tic) cua R3 va R2.
(b) Tim mot co sd cua khong gian hach (hat nhan) ker T ctia T.
(c) Tim s6 chiéu ctia khong gian anh im(T) = T(IR3).
(d) Tap {v € R® | T(v) = (0,1)} c6 phai la khong gian con ctia R? khong? Tai
sao?

Bai 4. (2 diém) Cho V la khong gian con ctia R%, ciing véi tich vd hudng thong thuong
trong R%, 1a khong gian nghiém ctia hé

X1 —x3+3x4 =0
—3x1+xp+x4 =0.

(a) Tim mdt co sd cta V va dung Gram-Schmidt dé dua co s& tim dugc vé cd s&

truc chuan.
(b) Tim hinh chiéu ctia vecto x = (1,1,1,1) 1én V.

Bai 5. (2 diém)
(a) Binh nghia gia tri riéng ctia mét ma tran vudng. DBinh nghia ma tran chéo
hoa dugc.
(b) Trong cac ma tran sau day, ma tran nao chéo hoa dugc? Hay chéo hoa ma

tran do.
6 —4 6 4
4 0)’\4 0)°

Khong sir dung tai ligu, may tinh bang, dién thoai thong minh. Cdn bg coi thi khong gidi thich
g1 thém.
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Bai 1. (a) Khi m = 10, hé phuong trinh da cho la

x —y —2z=1

2x —y — 5z=3

dx —2y—10z =6
Ta co

1 -1 -2 1 1 -1 =21 1 -1 =21 1 -1 =21
2 -1 -3|—-+12-1-53|—-(0 1T -11]|]—=101 -11]/].
4 -2 —-10 6 0o 2 -2 2 0 2 -2 2 0 0 0 O

Do vay nghiémctahélax =2+43t, y=1+tvaz=tvéit € R.

(b) Bién luan s6 nghiém ctia hé phuong trinh trén theo tham s6 m:

Dinh thitc cia ma tran hé s6 1a 10 — m. Vi m # 10 thi dinh thitc cia ma tran hé
s6 khac khong, do vay hé c6 nghiém duy nhat.

Khi m = 10 thi hé c6 vo sb nghiém (cau (a)).

Bai 2. a) rank(A) < 2 khi va chi khi hai véc to hang ctia A phu thuoc tuyén tinh. Tir d6
nhan dugc m? = 1. )
b) Khai trién theo hang dau tién. Ta dugc dinh thitc bang 2.

Bai 3. (1) (0,5 diém) Ma tran cua T:

1 -4 3
-1 3 -1/°

(2) (0,5 diém) Hat nhan 1a khong gian nghiém cta hé:
x—4y+3z=0 x—-4y+3z=0
—x+3y—2z) —07 —y+2z)=0
Co nghiém (x,y,z) = (5t,2t,t) v6i t € R. Vay hat nhan c6 mét cdsdla (5,2,1).
(3) (0,5 diém) Theo Dinh Iy vé s6 chiéu, chiéu ctia khong gian dnh bang dimT(IR?) =
3 —dimker T = 2.
@) (0,5 diém) Tap T~1(0,1) khong phai 1a khong gian con vi khong chira vec-to
(0,0,0).

Bai4. (a) Mot cosdcia V: {v1,v2} = {(1,3,1,0);(3,10,0, -1)}.
Ap dung qua trinh Gramschmidt, ta dugc
wy =01 =(1,3,1,0);
(02, Wy
(w1, w1)
Cosdtrucchuancaa V: {uq,up} = {(\/Lﬁ, %, \/Lﬁ,O); (0, ﬁ, —%, —ﬁ)}
(b)

Wy = Uy — w1 = (0, 1, —3, —1).

projy(x) = (x,u)uy + (x,ux)up = (5/11,12/11,14/11,3/11).



Bai 5. (1) Dinh nghia gi4 tri rieng: Cho A 1a ma tran vudng cap n. Khi dé sb t
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uc A goi

la mot gia tri riéng ciia A néu ton tai vecto x € R" khac khong sao cho Ax = Ax.
Dinh nghia ma trdn chéo héa duoc: Cho A la ma tran vuong cé\p n. Khi d6 A

goi 1a chéo héa dugc néu ton tai mot ma tran cap n kha nghich P, sao cho P~1AP

la mo6t ma tran chéo.
(2) Vai
(6 —4
=60
A—6 4

—4 A

Tacd A =62 —4x16 =36 — 64 < 0, suy ra da thic dic trung ctia A vo nghiém.
Suy ra A khong chéo hoa dugc.

Vi \
6
= (5 0)

A—6 —4
-4 A

Ta cé A = 6% + 4 x 16 = 100, suy ra da thic dic trung ctia B ¢6 2 nghiém phan
biét

da thirc déc trung ctia A 1a

det(AL, — A) = det ( ) = A2~ 6 + 16.

da thuc dac trung caa B la

det(Al; — B) = det ( ) = A2 —6A — 16.

A12 — T - {—2,8}
uuy ra B chéo héa duoc.
VGiA = -2,
-8 —4
Al — B (_4 _2)
He

co nghiém y = —2x. Do do6 ta co vecto riéng v = (_;) .

V6i A =8,
2 —4
s (24,

(55 () =

co nghiém x = 2y. Do d6 ta c6 vecto riéng v, = (%) .

He

Chon P la ma tran véi cac cot vy, vy, tuc la

p=(12).

iy (20
P BP_( 0 8).

Khi do ta co



