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Moén: Dai s6 tuyén tinh
Truong Dai hoc Cong nghé - Pai hoc Qubc gia Ha Noi
(Thoi gian lam bai: 120 phiit)

Bai 1. (2 diém) Cho hé phuong trinh v6i tham s6 m:

x+my—z =1
2x+2y—4z =4
—x+2y —z=1

(a) Giai hé phuong trinh trén véi m = 0.
(b) Bién luan s6 nghiém ctia hé phuong trinh trén theo tham sO6 m.
Bai 2. (2 diém) Cho ma tran

11 1 1
12 -1 -1
A=1109 2 4
21 4 m

(a) Tim m dé ma tran A c6 hang bang 3.
(b) Tim diéu kién ctia m dé A kha nghich.
Bai 3 (2 diém) Cho anh xa T: R3 — R3 duogc xac dinh nhu sau:
T(x,y,z) = (y + 22,3y + 8z,4z).
(a) Chitng minh T 1a 4nh xa tuyén tinh.
(b) Tim ma tran chinh tac (chuan tac) cta T.
(c) Tim mot co s& cia khong gian hach (hat nhéan) ker(T).
(d) Vec-to (3,1,2) c6 thudc khong gian anh range(T) =
khong? Visao?

im(T) = T(R3) hay

Bai 4. (2 diém) Cho V 1a khéng gian con ctia R® véi tich vo hudng théng thuong, sinh
bdi ba vec-to: (1,0,1),(1,1,3),(3,1,5).
(a) Tim mot co s va sb chiéu cta V.
(b) Dung qua trinh truc chudn héa Gram-Schmidt dé bién co s& tim duge &'y (a)
thanh mot co s& truc chudn cta V.
011
Bai 5. (2 diém) Chomatran A= |1 0 1|.
110
(a) Tim tat ca cac gia tri riéng va cac vec-to riéng tuong tng ctia A.
(b) Tim mot ma trdn truc giao P va mot ma trdn duong chéo D sao cho D =
PTAP.

Khoéng sir dung tai ligu, mdy tinh bing, dién thoai thong minh. Cdn bg coi thi khong gidi thich gi
thém.
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Bai 1. (a) Khi m = 0, hé phuong trinh da cho la

X —z =1
2x +2y —4z =4
—x+2y —z=1
Ta c6
1 0 -1 1 1 0 -1 1 1 0 -1 1 1 0 -1 1
2 2 4411 0 2 -22]]=-=102-22]—=(01-1191.
-1 2 -1 1 -1 2 -1 1 02 -2 2 00 0 O

Dovay nghiémctahélax =1+t y=1+tvaz=tvoit € R.
(b) Bién luan sb nghiém ctia hé phuong trinh trén theo tham sO6 m:
Dinh thitc cia ma tran hé s6 1a 6m. Véi m # 0 thi dinh thitc cia ma tran hé s
khac khong. Do vay hé c6 nghiém duy nhat.
Khi m = 0 thi hé c¢6 vo s6 nghiém (cau (a))
Bai 2. Dung phép bién déi so cap vé hang dua A vé dang sau:

11 1 1
01 -2 =2
00 -1 1

00 0 m-—4

(a) Hang A bang 3 khi va chi khi m = 4.
(b) Ma tran A kha nghich khi va chi khi m # 4.

Bai 3. (a) Chiing minh theo dinh nghia 4nh xa tuyén tinh
(b) Ma tran can tim la

(c) Qua phép bién déi so cap hang ta thu dugc
010
001].
000

kerT = {(¢,0,0): t € R}.

Vay {(1,0,0)} la mot co s& ctia ker T va s chiéu ctia ker T 1a 1.
1,2) ng thudc im(T) vi phuong trinh AX = b v6 nghiém véi b =

A=

o OO
S W
=~ 00 N

A —

z

Do dé mot ca sd cia V1a {(1,0,1),(0,1,2) }. S6 chiéu cta V 1a 2.
b) Ap dung truc chudn Gram-Schmidt vao hé gom hai véc-to v; = (1,0,1), v, =
(0,1,2), ta dugc hé truc chuan
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A—1 —1
Bai5. (a) Dathicdictrungcia Ala A3 — Al =|-1 A —1|=(A+1)3(A-2).
-1 -1 A

Do d6é A c6 cac gia tririéng la: Ay = Ay = —1 (b0i 2), A3 = 2.

VoA = da = —Ti—I— A= |1 _1 _q| PrépkhiGassdorien o o
-1 -1 -1 000

Ta nhan dugc hé phuong trinh: x; + x2 4+ x3 = 0.

Datx; =s,x3 =t = x1 = —s — t. Vay cac vector riéng tuong ung voi gia

—s—t
tririéng)\l/\zlcédang[ S ],SZHZ#O.
t

2 -1 -1 1 0 —1
hép khi Jord
Voidg =2:2[—A = |—1 2 —1| Prepihubapsiodan i 0 11 1
-1 -1 2 00 O
duoc hé phuong trinh
xp —x3=0
XQ—JC3=0

Datxz3 =t = x1 = xp = t. Vay cac vector riéng tuong ung vdi gia tri riéng

t
A3 =1c6 dang {t] .t #0.
t

(b) Voigiatririeng Ay = A, =1, ta léy v1=111|,00=10
-1
Qua trinh truc chuin héa Gram-Schmidt w; = v, = | 1

w1.w1

-1/2
ZUzzvz—M: —1/1

1
~1/V2 ~1/V6
L= = | VY2 P = op = | 1/V6)
0 2/v6
1
Voi gia tri riéng Az = 2 ta léy v3 = |1| rdi chudn héa né, ta dugc p3 =
1
1/V3
1//3].
1/V/3

~1/v2 —1/v6 1//3
P=|1/vV2 -1/v6 1/V3| = D =PTAP =
0 2/v/6 1//3




