Pé thi Két thic mén hoc, Pong 2016
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+z=-1
2x+y+2z=4
(m+1)x —y+3z=2.
(a) Giai hé phuong trinh trén véi m = 2.
(b) Bién luan s6 nghiém ctia hé phuong trinh trén theo tham sO m.

Bai 2. (2 diém) Cho
1
a
2

1
A=|-1
1 a

=N

(a) Tinh det(A) khia = —1vaa = 2.
(b) Tim tt ca cac gia tri ctia a dé det(ATA) = 0.
Bai 3. (2 diém) Cho anh xa tuyén tinh T : R* — R* dugc xdc dinh nhu sau:
T(x,y,z,t) = (x+3y+z+4t2x+7y+ 3z +9t,x + 5y + 3z +t,x + 2y + 8t).
(a) Tim ma tran cta T trong cac cd sd chinh tac (chuén tac) cta R*.
(b) Tim mot co s caa anh imT cua T.
Bai 4. (2 di¢m) Cho anh xa tuyén tinh T : R® — R® xac dinh boi
T(x,y,z)=(x—y+z, —x+y—2z2x—2y+2z).

(a) Tim mot co sé va s6 chiéu cta hach (hat nhan) kerT cta 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).

Bai 5. (2 diém) Cho ma tran

1 a 0
A=1|a 1 0],
0 0 -3

trong do a 1a mot s0 thuc.
(a) Tim cdc gid tri riéng cia ma tran A, tir d6 hay tim diéu kién ctia a dé
ma tran A co 3 gia tri riéng khac nhau.
(b) Khi a = 2, hay tim mot ma tran truc giao P (néu c6) sao cho PTAP 1a
mot ma tran duong chéo. Viét ma tran duong chéo nhan dugc.

Khong sir dung tai ligu, khong sir dung thiét bi dién tir (dién thoai, mdy tinh bing,...)
trong ¢id kiém tra. Cin bg coi thi khong gidi thich gi thém.



Pap an: Dé so 2

Bai 1. a) V6im = 2.

x—y+z=-1
2x+y+2z=4
3x—y+3z=2

Do vay hé vo nghiém.

b) Bién luan s6 nghiém ctia hé phuong trinh trén theo tham sdm :
Dinh thitc cia ma tran hé s6 1a 3(2 — m). V&i m # 2 thi dinh thitc cia ma
tran hé s6 khac khong. Do vay hé cé nghiém duy nhat.

Khi m = —2 thi hé v6 nghiém (cau a)).

Bai 2. (a) Khia = —1hay a = 2 thi ¢6 hai cdt bang nhau nén dinh thitc bang 0.
(b) det(ATA) = det(A)? nén chi bang 0 khi det(A) = 0. det(A) = 0 1a
phuong trinh bac 2 theo a nén chi c6 2 nghiéma = —1vaa = 2.

Bai 3. (a) Ma tran chinh tac ctia T la

A=

_ =N e
N O1T N W
S W W
0 — O

(b) imT bang khéng gian cot ciia A. Pua A vé dang thu gon ta nhan
duoc

Bai4. Matran Acua T la

1 -1 1
A=| -1 1 -1
2 =2 2

(a) Hach ctia T la nghiém ctia hé phuong trinh thuan nhat Av = 0 véi ma
tran tang sau:



Ta dua ma tran trén vé dang bac thang bang cac phép bién d6i dong:

1 -1 10
D1+ D2 — D2 0 000 ].
2 =2 20
1 -1 10
2D1 — D3 — D3 0 00 0.
0 00O
Véy nghiém cta hé phuong trinh Av = 0 dugc cho bdi v — vy +v3 =
0, hay v1 = vy — v3 vOi 3,03 € R. Do d6 véi moi v = (v1,vp,03) €
kerT, ta co:
0 = (02 — 03,02, 03) = (02/ 02, 0) + (_03/ 0/ 03) - Z)2(1/ 1/ 0) + Z)3(_1/ Or 1)

Khi d6 {(1,1,0),(—1,0,1)} 1a mot co s& cua kerT va dim(kerT) = 2.
(b) Ta truc chuan héa co s& tim dugc § trén theo Gram-Schmidt:

wy =01 :=(1,1,0)

3 = (—1,0,1)
<02/w1> -1 11
=y — 2O (21,01) — —(1,1,0) = ( — =, 5,1).
Wy i= 02— = v = ) =5 1L0) ( 2’2 )

Vay {u1,us} 1a mot co s& tryc chuan ctia kerT véi

e (L 1)

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

A=1 —a 0
(1) xa(A) =det(Alz;—A)=det| —a A—-1 0 =
0 0 A+3

= (A+3)det( _al A_”l) =
=(A+3)((A=1)2 =) =A+3)A—1+a)(A—1—a)
Tix (1) ta thay cac gia tri riéng ctia A 1a
(2) AM=-3A=1—aA3=1+a
Tix (2) dé thay dé A c6 3 gia tri riéng khac nhau khi va chikhi14+a # —3
val—a#1+4a,tuclaa# t4vaa #0.

b) Khi a = 2, tir (2) ta thAy ma tran A c6 3 gid tririéng la Ay = 3,1, =
—1,A3 =3. A1 = —3:Xéthé

—4 -2 0 X1 0
®3) -2 —4 0| [x]=[0].

Giai hé (3) ta dugc cac vector riéng tuong ung vdi gia tri riéng Ay = —3 co
dang (xl, X2, X3) = t(0,0,l),t €R.Ap = —1:Xéthé

—2 -2 0\ /[x 0
(4) 2 20| [x]=[0].
0 0 2/ \x; 0

A



)

(6)

Giai hé (4) ta dugc cdc vector riéng tuong ung vdi gid tri riéng Ay = —1 ¢c6
dang (x1,x2,x3) = t(1,—-1,0),t € R.
)L3 = 3: Xét hé

2 —2 0 X1 0
-2 2 0 x| =10].
0 0 6 X3 0

Giai hé (3) ta duoc cac vector riéng tuong ung voi gia tri riéng A3 = 3 ¢
dang (x1,x2,x3) = #(1,1,0).

Cho t = 1, ta dugc cac vector riéng tuong tng lan luogt véi A1, Ay, A3 nhu
sau:

p1=(0,0,1),p» = (1,-1,0),p3 = (1,1,0)
Vi ching tuong ung vdi cac gia tri riéng khac nhau nén déi mot truc giao
v6i nhau. Chuén hoa:

P1
=1 — (0,01
= = 00D

0 = % =1/v2(1,-1,0) = (1/v2,-1/+/2,0)

g5 = o> = 1/v2(1,1,0) = (1/v2,1/+/2,0)

[Ipall

(o 1/2 1/\/5)
P =

0 —1/v2 1/v2

1 0 0

-3 0 0
pfap=| 0 -1 0].
0 0 3



