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

Bai 1. (2 diém) Cho hé phuong trinh v6i tham s6 m:
x—y+ z=1
2x—y+2z=3
(m—1)x—y+3z=6.
(a) Giai hé phu(/dng trinh trén véi m = 4.
(b) Bién luan so nghiém cta hé phuong trinh trén theo tham sO m.

Bai 2. (2 diém) (a) Cho ma tran B = [3 g _11} . Tinh BT B va xac dinh xem ma tran BT B
c6 kha nghich hay khong?
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(b) Tinh dinh thuc 1141
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Bai 3. (2 diém) Cho P, 1a khong gian cac da thiic vdi bac nho hon hay bang 2. Xét anh xa
tuyén tinh T : P, — R cho bdi

1
T(f) :/_1f(x)dx, véi moi f € Pa.

(a) Tim ma tran cta T trong cdp co'sd {1, x, x?} ctia P, va {1} cta R.
(b) Tim mot co s§ cua hat nhan (hay khong gian hach) Ker(T) ctia T. Tinh sb
chiéu ctia Ker(T).

Bai 4. (2 diém) Cho V la khong gian con ctia R* cting véi tich vo hudng thong thuong
trong IR* sinh bdi cac véc-ta sau
(1,1,0,2),(2,3,1,5),(3,4,1,7).

(a) Tim mot co sd va sb chiéu cta V.
(b) Diing Gram-Schmidt dé€ dua co sd tim dugc & phan (a) vé co s6 truc chuan.
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Bai 5. (2 diém) Cho A = 003 1|” trong do a la mot so thuec.
0001
(a) Tim tat ca cac gid tri riéng ctia A va chiing minh rang véi moi a ta luén c6
1
v = (1) la mot véc-to riéng cua A.
0

(b) Khi a = 0, hay tim mdt ma tran P kha nghich sao cho P~1AP 1a mo6t ma tran
duong chéo. Viét ma tran duong chéo nhan dugc.

Khong sir dung tai liéu, may tinh bang, dién thoai thong minh. Cdn bg coi thi khong gidi thich
g1 thém.
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(a) Khi m = 4, hé phuong trinh da cho la

x—y+z =1
2x —y+2z=3
3x—y+3z2=6
Ta co
1 -1 11 1 -1 11 1 -1 11
2 -123|—-(0 1 01 |—={(0 1 01
3 -1 3 6 0 2 03 0 0 01

Do vay hé v6 nghiém.

(b) Bién luan s6 nghiém ctia phuong trinh trén theo tham s6 m:

Dinh thitc ma tran hé s6 1a 4 — m. V&i m # 4 thi dinh thitc cia ma tran hé s6 khac
khong. Do vay hé c6 nghiém duy nhat.

Khi m = 4 thi hé v6 nghiém (cau (a))

(a) BTB = . Ma tran nay c6 dinh thitc bang 0 nén khong kha nghich.
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(a) Ma tran ctia T dbi véi co s& da cho la
A=(2 0 3.
(b) Ker(T) = {a + bx + cx?|a,b,c € R : ¢ = —3a}.

Mot co s6 ctia Ker(T) 1a {1 — 3x2, x}.
dim(Ker(T)) = 2.

(a) V chinh la khong gian hang ctia ma tran

Mot cosé caa Vla {v; = (1,1,0,2),v, = (0,1,1,1) }.

x

(b) Tryc chudn héa Gram-Schmidt co s ctia phan a:
w =01 =(1,1,0,2)

92 = (~1/2,1/2,1,0).

Wy = Uy —
w1 W1
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Co s6 truc chuan can tim

1 1 2
Uy = _/_/O/_
1 1 2
U = (——, —,——,0).
Bai 5. (a)
A = -1 -1
0 A—3 —a -1
(1) AM=-Al=|y "y a3 ] = (A=2)(A=3)%(A—1).
0 0 0 A—1
Vay A co3giatririéngla: Ay =2,y = 3(bdi2), A3 = 1.
2 1 1 1] [1 3]
, 10 3 a 1| (1] 3] _ L e . A ,
Ta c6 Av = 003 1llol = lol = 3v, do d6 v la mét vector riéng cua
0 00 1] {0 0]

A v6i moi a.
(b) Vi gia tri riéng A1 = 2: Xét hé phuong trinh

X1 0 0O -1 -1 -1 X1 0
NI 0 -1 0 —1| x| |0
@ CL=A) 1= 10| ® o 0 -1 -1 |x| = |0
x| |0 00 0 1] |x| o

011 1] [q] [0

o001 0] _ [x|_|o

000 1| |xs| = |0

0000 |x| o

Giai hé (2) ta dugc cac vector riéng tuong ing voi gia tri riéng A = 2 ¢6 dang

1
t[1 0 0 0],t€R\{0}.Chonp; = g .
0
Véi Ay = 3: xét hé
1 -1 -1 —1] [x 0
00 0 —1||x| |0
©) 0 0 0 —1||xs| " |0
00 0 1] |x 0

Giai hé (3) ta dugc cac vector riéng tuong ung voi gia tri riéng A, = 3 ¢6 dang
1 1 1

+1 (1) , trong d6 s, t khéng dong thai bang 0. Chon pp = é ,P3 =
0
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-1 -1 =1 -1] [x

0 -2 0 —1| |x

) 0 0 -2 —1| |x3
0 0 0 O] |x

Giai hé (4) ta dugc cac vector riéng tuong ing vdi gia tri riéng A3 = 1 c6 dang
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