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Moén: Dai s6 tuyén tinh
Truong Dai hoc Cong nghé - Dai hoc Québc gia Ha Noi
(Thoi gian lam bai: 120 phiit)
Bai 1. (2 diém) Cho hé phuong trinh v6i tham s6 m:
2x+3y+z=10
mx — 3y — 3z = 22
4x — 2y +3z = —2.

(a) Giai hé phuong trinh trén voi m = 2.
(b) Bién luan s6 nghiém ctia hé phuong trinh trén theo tham s6 m.

Bai 2. (2 diém) Cho hai ma tran

2 1 6 1 2 m
A=14 4 12 B= 12 -3 1
-3 m -9 3 6 1—-m

(a) Tinh tich AB.
(b) Ma tran tich AB c6 la ma tran kha nghich khong? Tai sao?
Bai 3 (2 diém) Cho T: R®> — IR la 4nh xa tuyén tinh cho bi:
T(x,y,z) = (x + 16y — 12z,2x + 5y — 2z, —z).

Cho B 1a co sé chinh tac (chudn tac) cia R3va B’ = {(2,1,0),(—1,1,0), (—2,1,1)}.
(a) Chiing minh rang B’ 1a mét co sd cta R3.
(b) Tim ma tran cta T d6i vdi co s& B, va ma tran ctia T d6i véi co s B'.

Bai 4 (2 diém) Xét khong gian IR? cuing vdi tich vo hudng thong thuong. Cho hé vecto
{v1 =1(1,0,2); v = (a,1,a—1); v3 = (a,2,1)}.
(a) Véi nhiing gia tri nao cua a thi cac véc-to trén la cac dinh cua mét tam giac
déu?
(b) Véia = —1, dung phuong phap Gram-Schmidt dé dua hé véc-to trén vé dang
truc chuan.

Bai 5. (2 diém) Cho ma tran

3 3 2
A= |1 1 -2
-1 -3 0

(a) Tim tat ca céc gia tri riéng va khong gian con riéng tuong ting ctia ma tran A.
(b) Tim mot ma tran kha nghich P (néu c6) sao cho P~! AP 1a mot ma tran duong
chéo. Viét ma tran duong chéo nhan dugc.

Khoéng sir dung tai ligu, mdy tinh bang, dién thoai thong minh. Cdn bg coi thi khong gidi thich
g1 thém.
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Dap an: De so 4

Bai 1. a) Khi m = 2, hé phuong trinh da cho tuong duong véi
2x +3y+2z =10
2x =3y —3z =22
dx — 2y +3z = —2.

Ta co

2 3 1 10 1 3/2 1/2 5 1 3/2 1/2 5
2 -3 -3 22| — |0 1 2/3 2| — |0 1 2/3 -2
4 -2 3 =2 0O 0 19/3 -38 0 0 1 -6

Heé c6 nghiém duy nhatlax =5,y =2vaz = —6.
b) Bién luan s6 nghiém ctia hé phuong trinh trén theo tham s m.

2 3 1 10 2 3 1 10
Taco \m -3 -3 22| — |0 -6—-3m —6—m 44— 10m
4 -2 3 =2 0 -8 1 —-22
2 3 1 10

— |0 -6—-3m —6-—m 44 — 10m
0 0 11m +54 —836 — 146m

Khim # _1—?4 thi hé c6 nghiém duy nhat, ngudgc lai hé vo nghiém.

22 37 7 —4m
Bai 2. a) Ta c6 tich A.B = 48 68 16 — 8m
2m—30 -3m—60 7m—9
2 1 6 1 2 m
b)TadatC=ABv6iA=| 4 4 12 |vaB=|2 -3 1
-3 m -9 3 6 1—-m

Khi d6 detC = det A. det B, vima tran A c6 hai cot 1 va 3 ti 1€ vdi nhau nén suy
ra det A = 0 vdi moi gia tri ctia m. Do do ta ¢6 det C = 0 vdi moi m, néi cach khac
ma tran tich A.B khong kha nghich v6i moi gia tri ctia m.

Bai 3. (a) Xét ma tran c6 cac cot 1a cac phan tir ctia B':

2 -1 =2
P=11 1 1
0 0 1

Dinh thitc ciia ma tran nay 1a 3 # 0 (khai trién Laplace theo hang 3), nén ba vecto
clia B’ 1a doc lap tuyén tinh. Suy ra B’ 1a mot co sé ctia R3.
(b) Ma tran A ctia T dbi vé6i co sé B 1a ma tran chinh tac ctia T. Ta ¢6
T(1,0,0) = (1,2,0),
T(0,1,0) = (16,5,0),
T(0,0,1) = (—12, -2, —1).
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Suy ra
1 16 —12
A=12 5 =2
0 0 -1
Patu; = (2,1,0),ux = ( 1,0),u3 = (—2,1,1). Taco

1) = (18,9,0),
») = (15,3,0),
T(us) = (2,—1,-1).

1,
T(u
T(u

Ma tran X ctia T d6i véi B’ 1a nghiém ctia hé

(it watug) X = () Tw2)  Ts3) )

hay

2 —1 -2 18 15 2

1 1 1 |x=[9 3 -1

0 0 1 0 0 —1

Xét ma tran bo sung

2 -1 21815 2\ (0 -3 -4009 4
1 1 1 9 3 —1 |22 11 1 1 93 —1
00 1 0 0 -1 00 1 00 —1
o (11193 1
e lo -3 40 9 4
00 1 00 —1
H1 H1-H3, H2 H2+4H3 1 1 093 0
R l0 =300 9 0
0 0 100 —1
1109 3 0
H2em/ (01 00 =3 0
0010 0 -1
e (L1009 60
27 o100 =3 0
0010 0 -1

Vay ma tran cta T d6i véi co sé B’ 1a

9 6 O
X=10 -3 0
0 0 -1

Bai 4. (a) D€ céc vectd trén 1a dinh mot tam giac déu thi ta phai c6

o1 = 02| = [[v2 — v3]| = [[vs — V1]

[(1—a,-1,3—a)|| =[|(0,-1,a—-2)|| = [[(a —1,2,-1)|
(a—124+1+@-32%2=1+(@a—-2)?2?=(a—-1)?+5
202 —8a+11=0d>—4a+5=04>—-2a+6

> —6a+6=-2a=1

A?+9=-2a=1.

1Teel

Vay khong c6 gid tri a nao dé cac vecto trén la dinh mot tam giac déu.



(b) Vi g = —1, hé trd thanh {o; = (1,0,2); vy = (—1,1,-2); vs — (21IgYYNU.com
ta truc chuan héa theo Gram-Schmidt:

w =101 1= (1,0,2)

(03, w1) -5
= — =(—-1,1,—-2) — —(1,0,2) = 1,0).
2=y <w1,w1>>w1 E ’ '> ) 5 (1,0,2) 1(0’ 0) , ¢ 4
03, W1 03, W7
= 3 — - = (-1,2,1) — =(1,0,2) — 2(0,1,0) = (—-,0,2).
W =70 (wl,wl)wl <w2,w2>w2 ( ) 5( 0,2) 1( 0) = 505)

Vay hé truc chuan nhan dugc 1a {uq, up, uz} véi

w1 1 2
Uy = = (—,0,—).

el <\/§ \/§>
m 2 —(0,1,0).

el

w 2 1
= o] = (- 75 V5)

g
[68)

Bai 5. (a) Da thuc dac trung ctia ma tran A 1a

A-3 -3 -2
xa(A) = det(Al; — A) = det( ~1 A-1 2) = (A+2)(A—2)(A —4).
1 3 A

Cacgidtririengcaa AlaA; = —2,Ap =2,A3 = 4.

Voi Ay = —2: Xét hé

-5 -3 -2 X1 0
-1 -3 2 Xy | = 0].
1 3 =2/ \x; 0

Giai hé trén ta dugc khong gian riéng tuong ting vdi gia tri riéng Ay = —2 c6 dang
—t -1
R,(A)={| t ||teR}=span(| 1 |).
t 1
-1
Tacovectorriengp; = | 1 |.
1

V6i Ay = 2: Xét hé

o OO

7 E)-0)

Giai hé trén ta dugc khong gian riéng tuong ing véi gia tri riéng A, = 2 ¢ dang

t 1
R3(A) ={ (tt) |t € R} = span( (11> ).



1
Ta c6 vector riéng pp = | —1
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1 )

5 2)6)-0)

Giai hé trén ta dugc khong gian riéng tuong ing véi gia tri riéng A3 = 4 c6 dang

t 1
(1) R3(A) = {( tt) |t € R} = span( ( 11> ).
1
1

Ta c6 vector riéng p3 = ( ) .
-1

V6i Az = 4: Xét hé

o OO

Khi do:



