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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) Xét hé phuong trinh tuyén tinh sau, & d6 x,y, z 1a 4n va m 1a tham sb:
x4 2y — 2z=1
2x + 3y — 6z =38
x+3y+(m—1)z=—m—>5.
(a) Giai hé phuong trinh véi m = 2.
(b) Bién luan s6 nghiém ctua hé phuong trinh theo m.
Bai2. (2diém)Cho A= [} 3 Z].
(a) (0.5 diém) Tinh I3 — 2AT A, trong d6 I3 1a ma tran don vi cap 3, U” 1a chuyén

vicua U.
(b) (0.5 diém) Tinh (I3 — 2AT A)2.
(c) (1 diém) Ma tran I3 — 2ATA c6 kha nghich hay khong? Néu c6, tinh (I3 —

2ATA)L,
Bai 3 (2 diém) Xét cac anh xa sau day:
(@ T1: R® = R3, Ty(v) = —v.
(b) To: R® = R?, To(x,y,z) = —(x+ 1,y + 2).
(c) T3 la phép chiéu ctia IR3 1én truc hoanh Ox: T(x, y,z) = (x,0,0).
Nhirng 4nh xa nao la 4nh xa tuyén tinh? Giai thich cau tra 15i. Tim ma tran chinh

tac (chudn tac) cda cac 4nh xa tuyén tinh nay.

Bai 4. (2 di¢m) Cho anh xa tuyén tinh T : R® — R® xac dinh boi
T(x,y,z) =(x4+y+z,x+ay+z,x+y+(a+1)z),

Vi a 1a mot tham so.
(a) Tim tat ca cac gia tri ctia a dé so chieu ctia khong gian anh im(T) ctia T bang

2?
(b) Chon mot trong cac gia tri a tim dugc & cau (a), tim mdt co sd truc chuan

(theo tich v hudng thong thuong trong R®) ctia khong gian anh cta T.

Bai 5. (2 diém) Cho ma tran

-1 2 =2
A= 2 -1 2
-2 2 4

(a) Tim tat ca cac gia tri riéng ctia ma tran A.
(b) Tim mdt ma tran tryc giao P (néu c6) sao cho PTAP 1a mot ma tran duong
chéo. Viét ma tran duong chéo nhan dugc.

Khong sir dung tai liu, mady tinh bang, dién thoai thong minh. Cdn bg coi thi khong gidi thich
g1 thém.
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Bai 1. a) V&i m = 2, ma tran hé s6 md rong tuong duong vdi:

12 =2 1
A=101 2|-6
00 1|-2

Hé c6 nghiém duy nhéat1a (x,y,z) = (1, -2, -2).
b) Ma tran hé s6 mé rong tuong duong voi:

1 -2 1 3
A=10 1 2| —6
0 0O m—1|—-—m

Tu do:
e Néu m = 1 thi hé vo nghiém.
e Néu m # 1 thi hé c6 mot nghiém duy nhat
_ /m—=13  —4m+6 —m
== P 1 ’y =

X

,Z

m—1

—4 -8 1
(b) (Is —2ATA)? = I.
(c) Tir két qua phan (b) ta suy ra ma tran I3 — 2AT A kha nghich va
7 —4 —4
—4 1 -=8].

—4 -8 1

7 —4 —4
Bai2. (a) 3 —2ATA=3|-4 1 -8|.

1
(3 —2ATA) ' =3 —2ATA = 5

Bai 3. 1. (0.5 diém) T; la dnh xa tuyén tinh. That vay, véi moi u,v € R3¢ € R, ta kiém
tra
Ti(u+v)=—(u+v)=—-u—v="T(u)+Ti(v),
Ti(cu) = —cu = cTy(u).

0 0 -1

2.(0.5 diém) T, khong la anh xa tuyén tinh. That vay, ldy u = (x,y,z),v =
(x',y',7') € R®. Tac
To(u+0)=To(x+x,y+v,z+7)=—(x+x+1Ly+y +z+7),

L(u)+ Hv)=—-(x+1Ly+z)— (X +Ly +72)=—(x+x'+2,y+y +z+7).

Do do Tz(u+0) # Tz(u)-I-Tz(U). )

3. (0.5 diém) T; cho bdi cong thie T3(x,y,z) = (x,0,0). Day la anh xa tuyén
tinh. That vay, lay u = (x,y,z),v = (x',y/,Zz') € R?, c € Rbatky. Ta c6

T(u+v)=T(x+x,y+y,z+2) = (x+x,0,0) = Ts(u) + T5(v),

Ts(cu) = (¢cx,0,0) = cT3(u).

-1 0 0
(0.25 diém) Ma tran chinh tac ctia T; la [ 0 -1 0 ]
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OO =
o O O

(0.25 diém) Ma tran chinh tac cta T 1a {

o OO

Bai4. Matran Acua T la
11
A=|1a 1 |=AT
11

(a) Dé thay khong gian anh ctia T dugc xac dinh bdi khong gian dong cta A. Dé
s6 chiéu ctia khong gian anh imT cta T bang 2 thi A phai c6 hang bang 2.
Bang cac phép bién ddi dong, ta dua A vé ma tran sau:

—p14D2—D2 [ 1.0
—D1+D3—D3 | o "ot

Vay A c6 hang bang 2 khi va chi khi a = 0 hodca = 1.
(b) Vdia = 0, hé {v; = (1,1,1),v = (0,—1,0)} 1a moét co sd cta ST. Ta truc
chuén hoa co sd nay theo Gram-Schmidt:

-1 1 21
wr =~ 2 (01,0 - ) = (5 -50).

ol ~ (5~ e

Véia =1,hé {v; = (1,1,1),v, = (0,0,1)} 1a mot co s cua IT. Ta truc chuan
hoéa co s nay theo Gram-Schmidlt:

wy =7 := (1,1,1);

w2y, 0,01 - L= (- 112,

GGl )

Vay {u1, up} 1a mot co sd truc chuan caa ST véi

S :< —
[0z | V6

Ghi chii: Chi can xét mot trong cdc gid tri cia a.

o (L L1y,
el W vaa)

7 Vo)

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

A+1 -2 2
xa(A) = det(Al; — A) = det[ —2 A+1 2] = (A—=1)(A =5)(A +4).
2 -2 A-4
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b)Véi A = 1: Xét hé
2 =2 2 X1 0
—2 2 =2| |x| =10].
2 -2 =3 X3 0

Gidi hé trén ta dugc khong gian riéng tuong ung voi gia tri riéng Ay = 1 cd dang
t

1
R3(A) ={ Lt)] |t € R} = span( {1] ).

0

1
1 ] V2
Ta c6 vector rieng v1 = | 1 |, chuan héa p; = \/LE
0 0

6 -2 2 X1
-2 6 2| x| =
2 =2 1| |x3

Giai hé trén ta dugc khong gian riéng tuong ing véi gia tri riéng A, = 5 c6 dang

Véi Ay = 5: Xét hé

—t -1
RA(A) ={[t ||teR}=span(| 1 |).
4t 4
;) 2
Ta co vector riéng vy = 1 |, chudn héa p, = %
V6i A3 = —4: Xét hé
-3 -2 2 X1 0
-2 -3 -2 Xy | = 0.
2 -2 -8 X3 0
Gidi hé trén ta dugc khong gian riéng tuong ing véi gia tri riéng A3 = —4 c6 dang
2t 2
R3,(A)={| -2t ]| |te R} =span( | -2]).
t 1
-2
2 7 3
Ta co vector riéng v3 = | —2|, chuan hoa p3 = —%
1
1 L 3
1 _v2 2]
V2 6 3
P=| L V2 _2
/2 6 3
0 22 1
3 3
Khi do:
1 0 0
PTAP=1]0 5 0
0 0 —4




