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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:

dx+2y+mz+ 2—m)t =6

x—4y+ 3z+ 2t =5
—3x —3y+ 2z — 2t = -7
(a) Giai hé phuong trinh trén véi m = 1.

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

Bai 2. (2 diém) Cho ma tran

1 2 3 4
10 3 4
A=11 2 0 4
1 -2 30

(a) Tinh dinh thitc ctia ma trén A.
(b) Ma tran A c6 kha nghich hay khong? Néu c6, tinh A~1.
Bai 3 (2 diém) Cho anh xa tuyén tinh T: R® — R® dugc xac dinh nhu sau:
T(x,y,z) =(x—z2x—y—2z,—x+2y +z).

(a) Tim ma tran chinh tac (chuén tac) ctia T.

(b) Tim mot co s& ctia khong gian hach (hat nhan) ker T. Anh xa T ¢6 phai la don
cau khong? Vi sao?

(c) Véc-to (0, —1,1) c6 thudc khong gian anh im(T) = T(IR®) hay khong? Visao?

Bai 4. (2 diém) Xét khong gian R? cting v6i tich vo hudng thong thuong. Cho hé véc-to
{v1 =1(1,0,1); v = (a,1,1); v3 = (1,1, —a)}.
(a) V6i nhiing gia tri nao cua a thi cac véc-to trén la cac dinh cua mét tam giac

déu?
(b) V6i a = 1, dung phuong phap Gram-Schmidt dé dua hé véc-tg trén vé hé
truc chuan.
0 —3a 0
Bai 5. (2 diém) Cho ma trdn A v6ithamséa: A= |1 2a O0f.
1 -3 1

(a) Viét da thirc dic trung cia A. Chiing minh réng voimoiatalubnco A =11a
mot gia tri riéng ctua A.

(b) Khi a = —1, hay tim mot ma trdn P kha nghich (néu c6) sao cho P~1AP la
mot ma tran dudng chéo. Viét ma tran duong chéo nhan duoc.

Khéng sur dung tai liu, mdy tinh bang, dién thoai thong minh. Can bg coi thi khong gidi thich
Qi thém.
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Bai 1. a) Khi m = 1, hé phuong trinh da cho tuong duong véi

x—4y+3z+2t=5
y — t=-2
z— t=-2
(Cac phép bién déi:

- R1<:>R2;R2—4XR1,'
- R3+3XxRy;Ro+1X%XR3;
- R3+5%XRy; Rox 3; Ry X 15 )
Tir d6 hé c6 vo sd nghiém: x = —t+3,y=t—2,z=t—-2,t € R.
b) Duing cac phép bién ddi tuong tu cau trén, dua vé hé:

x — 4y + 3z + 2t =5
3y+ (m—1)z— (m+2)t=—6
(5m+6)z— (5m+6)t = —22
Vi m = —6/5, hé vo nghiém. Véi m # —6/5, hé c6 vo s6 nghiém.
(Dé bai chi yéu cau bién ludn s6 nghiém nén khong bit budc phdi viét cong thiic nghiém

cu thé)
1 2 3 4 1234
Baiz () [Al=| 1 5 o =10 0% S=1x2x3x4=24

-1 -2 -3 0 000 4
(b) Do dinh thtc cua A khac 0 nén ma trdn A kha nghich. S dung phuong
phéap khir Gauss-Jordan trén ma tran [A|I] ta thu dugc két qua

Bai 3. (1) [0.5 diém] Ma tran can tim la

1 0 -1
A= 2 -1 =2
-1 2 1

(2) Qua phép bién déi so cap hang ta thu dugc

1 0 -1
01 0 |.

00 O

A —

Neén
kerT = {(t,0,t): t € R}.

Vay {(1,0,1)} la mot cd s ctia ker T va s6 chiéu ctia ker T 1a 1. [0.5 diém]
Vi ker T khong tam thudng nén T khéng phai 1a don anh. [0.5 diém]



(3) [0.5 diéin] (0,—1,1) Khong thude im(T) vi phurong trinh AX — b 7@ meraaU-com

véib=(0 -1 1). '

Bai 4. (a) D€ cac vecto trén 1a dinh mot tam gidc déu thi ta phai c6

o1 — 02| = [[o2 — w3 = |los — o]
— [[(1-4a,-1,0)|=(a—1,0,1+a)|=(0,1,—-a—1)|
— (@-12+1=@-1)2+@+1)?=(@+1)?+1
— a2—-204+2=20242=0a>+2a+2
<~ a=0.

(b) VGia = 1, hé trd thanh {v; = (1,0,1); v, = (1,1,1); v3 = (1,1, —1)}, ta truc
chuan héa theo Gram-Schmidt:
w1 =01 = (1,0,1)

<02/w1> 2
=0y — ——Fw; = (1,1,1) — =(1,0,1) = (0,1,0).
Wy = vy = S (L1,1) -3(1,0,1) = (0,1,0)
<Z)3,ZU1> <U3,ZU2> 0 1
=v3— ——-w — —+wr, =(1,1,-1) — =(1,0,1) — =(0,1,0) = (1,0, —1).
w3 U3 (wl,w1>w1 (wz,w2>w2 ( ) 2( ) 1( )= ( )
Vay hé tryuc chuan nhan dugc 1a {uq, up, uz} véi
w1 1 1
== (—0—).
i~ (2%)
Up = 2 = (0,1,0).
||zz|| ) )
3
g = 2= (0, ——
7 Jluws] (7% 7)
A 3a 0
Bai 5. (a) (0.5 diém) Da thic dic trung ctia Ala A3 — Al = |-1 A—2a 0 | =

—1 3 A—1

(A —1)(A% — 2aA + 3a).

Ta thdy A = 1 1a mot nghiém ctia da thirc ddc trung ctia A, do d6 né la mét gia
tri riéng cta A.

(b) (1.5 diém) Khia = —1, A c6 cac gid tririeng Ay = Ay = 1,A3 = —3.

1 -3 0 1 -3 0

-1 3 0| — |0 0 0}, ta
-1 3 0] [0 0 0]
tim dugc 2 vector riéng doc 1ap tuyén tinh tuong ung vdi gia tri riéng Ay = 1:

S

V()l/\l = 1:tacéA113—A = I3—A =

-3 -3 0 11 0
V6iAy3 = —3:tacoA3l3—A=-33—-A=|-1 -1 0| — (0O 1 —1],
-1 3 -4 0 0 O
1
ta tim dugc vector riéng tuong ung voi gid tririeng A3 = —3: p3 = | 1] .
-1

30 1 10 0
P=1|10 —-1|=PlAP=1(01 0.

01 -1 0 0 -3



