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Bai 1. (2 diém) Cho hé phuong trinh véi tham s6 m:

x—y—z=1
(m—1)x+3y+z=-15
—x+y+2z=>5.
(a) Giai hé phuong trinh trén véi m = —2.

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

Bai 2. (2 diém) Cho

(a) Tinh det(A).

(b) Tim a dé ma tran A c6 hang nho6 nhét c6 thé.
Bai 3. (2 di¢m) Cho anh xa tuyén tinh T : R* — R3 dugc xac dinh nhu sau:

T(x,y,z)=(x+y+z —x+2y+3z,2x —y+2z).

(a) Tim ma tran cta T trong cd s& chinh tac (chuén tac) cia R3.

(b) Tim ma tran ctia T trong co's6 {(1,2,—1),(1,0,0),(0,1,0)} ctia R3,
Bai 4. (2 diém) Cho anh xa tuyén tinh T : R® — R® xac dinh boi

T(x,y,z) =(x+y,x+2z2x+y+2z).

(a) Tim mot co s& va so chiéu cta khong gian anh imT cua T.
(b) Dung Gram-Schmidt dé dua co s& tim dugc & phan (a) vé co sd truc
chuén (theo tich vo huéng Euclid trong R3).

-1 a -1
A=1|1-3 5 —-1],
-3 3 1

trong do a 1a mot s6 thuc.
(a) Chung minh réng A = 21ubn la mot gia tri riéng cia A, v6i moi a.
(b) Khi a = 3, hay tim mo6t ma tran P kha nghich (néu c6) sao cho P~ lAP
1a mot ma tran duong chéo. Viét ma tran dudng chéo nhan dugc.

Bai 5. (2 diém) Cho ma tran

Khong sir dung tai ligu, khong sir dung thiét bi dién tir (dién thoai, mdy tinh bing,...)
trong ¢io kiém tra. Cin bg coi thi khong gidi thich gi thém.
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Bai 1. a) Khi m = —2, hé phuong trinh da cho tuong duong véi

x—y—z=1

—3x+3y+z=-15

—X+y+2z=>.
Ta co
1 -1 -1 1 1 -1 -1 1 1 -1 -1 1
-3 3 1 -15— |0 0 -2 -12) — |0 O 1 6
-1 1 2 5 0 0 1 6 0 0 0 O

Do vay nghiémctahélax=7+t,y=tvaz=6,voit € R.

b) Bién luan s6 nghiém ctia hé phuong trinh trén theo tham sb m :
Dinh thitc ctia ma tran hé s6 1a m + 2. Véi m # —2 thi dinh thic cia ma
tran hé s6 khac khong. Do vay hé c6 nghiém duy nhat.

Khi m = —2 thi hé c6 vo sb nghiém (cau a)).

Bai 2. (a) det(A) = 5a+ 10.
(b) Vi c6 2 hang doc lap tuyén tinh nén hang nho nhéat c6 thé la 2. Chi
béng 2 khi dinh thuc béng 0, hay a = 2.

Bai 3. (a) Ma tran ctia T trong co s6 chinh tac cia R® 1a

1 11
A=| -1 2 3.
2 -1 1
(b) Ma tran chuyén tir c& s6 chinh tic sang cosd B = {(1,2,-1),(1,0,0),(0,1,0)}
la
1 10
= 20 1].
100
0 0 —1
Ma tran nghich ddoctia PlaP~' = (1 0 1 |.Ma trdn cta T trong co
01 2
s Bla
1 -2 1
PlAP=| 1 30
-2 30
Bai4. Matran A cua T la
110
A= 1 01
211



(a) Khong gian anh ctia T dugc xac dinh bdi khong gian cét cua ﬁllhea%’VNU .com
khong gian dong ctia

112
AT=110 1
011

Sau day, ta dua AT vé dang bac thang bang cac phép bién ddi dong:

11 2
D1 —-D2 — D2 011/,
011
11 2
D3 —-D2 — D3 011
00O
Vay {v1 = (1,1,2),v2 = (0,1,1) } lamot cosd cuaimT. Do d6 dim(imT) =

2.
(b) Ta truc chudn héa co s6 tim duoc & muc (a) theo Gram-Schmidt:

wy =01 :=(1,1,2)

vy = (0,1,1)
o (vp, w1) B 3 B 11
e T (0,1,1) - =(1,1,2) = ( §’§’0>'

||w1|| 61 61 6
wo
Uy = = (- —, — o).
27 ]| ( 2’ V2 )

Bai 5. a) Da thuc dac trung ciia ma tran A la

A+1 —a 1 P
(1) xa(A) =det(AIz;—A)=det| 3 A-5 1 3Rk
3 -3 A-1

A+1 —a 1
= det 3 A—5 1 =
0 —A+2 A-=-2

A+l —a+1 1
O[3 A—4 1 | = (A—2)det (’“;1 _)\”_*41>=
0 0 A-2

= (A —2)(A* =31 — 7+ 3a).

Tix (1) ta thay, vdi moi s thuc a ta ludn c6 A = 2 1a mot nghiém cua da
thuc dac trung ctia A, tuc la moét gia tri riéng caa A.
b)Khi thay 4 = 3 vao (1) ta c6
xa(A) = (A =2)(A2 =31 +2) = (A —2)3(A - 1).
Do d6 A c6 2 gia tririéngla A; = 2(bdi2) va Ap =1 (bdi 1).
Ay = 2: Xét hé

3 =3 1\ [x 0
) 3 31| (x]|=[0].
3 -3 1) \x; 0
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Giai hé (2) ta duoc cac vector riéng tuong ung voi gia tri riéng Ay =
dang

(x1,%2,x3) = (s,t,—3s+3t) =s(1,0,-3) +£(0,1,3),s,t € R.
Khis = 1, = 0 ta dugc vector riéng v1 = (1,0,—3). Khis = 0,f = 1 ta

duogc vector riéng v, = (0,1, 3).
Ay = 1: Xét hé

2 =31 X1 0
3 -4 1 Xy | = 0
3 -3 0/ \x; 0

Giai hé (4) ta duoc cac vector riéng tuong ung voi gia tri riéng Ay = 1 ¢6
dang
(xl,xz, X3) = (b, b, b), beR.

Khi b = 1, ta dugc vector riéng v3 = (1,1,1).
Chon P la ma tran vdi cac vector cot l1a vy, 05, v3 da tim dugc & trén:

1 01
P=10 11
-3 31

Khi do

PlAP =

S ON
N O
_ O O



