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Bai 1. (2 diém) Xét hé phuong trinh tuyén tinh v6i tham s6 k:
9x + 8y — 4z = =25
2x +2y — z= -5
8x +6y+ (k—4)z=-25
(a) Giai hé phl{dng trinh trén véi k = 1.
(b) Bién luan so nghiém cua hé phuong trinh trén theo k.

Bai 2. (2 diém) Cho ma tran

1 2 1
2 3 -1
A= 0O -1 0
1 4 -2

(a) Tinh hang ctia ma tran A.
(b) Tinh dinh thic ctia ma tran AAT, trong d6 AT 1a ma tran chuyén vi ctia ma
tran A.

Bai 3. (2 diém) Goi V la khong gian tat ca cac da thic hé s6 thyc bién x vdi bac nhé hon
hay bang 2. Xét anh xa T: V — R® cho bdi: véi p = ag + a1 x + axx? € V thi
T(p) = (p(1),p(2),p(3)) = (ao + a1 + a2, ap + 2a1 + 4a, ag + 3a1 + 9ay).
(a) Ching minh rang T la mot dnh xa tuyén tinh. Tim ma tran cta T dbi vé6i co

s& B = {1,x,x%} ctia V va co s& chinh tac (chuan tac) ctia R>.
(b) Tim hat nhan (hay khong gian hach) ctua T.
Bai 4. (2 diém) Goi S 1a khong gian con ctia R* sinh béi hai vector v; = (1,1,1,1) va
vy = (0,2,0,2). Ta xét khong gian R* ciing vdi tich vo hudng thong thuong.
(a) Tim mdt co s& tryc chuén ctia khong gian con S.

(b) Tim hinh chiéu vuéng géc ctia vector v = (2,4, 6,8) 1én khong gian con S.

Bai 5. (2 diém) Cho ma tran

1 -2 =2
A=[-2 1 =2
-2 =2 1

(a) Tim tat ca cac gid tri riéng cia ma tran A.
(b) Tim mot ma tran truc giao P sao cho P~1APla mdt ma tran duong chéo. Viét
ma tran duong chéo nhan duogc.

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) V6ik = 1, ma trdn hé s6 md rong tuong duong véi:

10 0|5
A=|101 —-3| 3
0

00 O
Hé c6 vo sbd nghiém: x = -5,y = %z + g
(b) Ma tran hé s6 md rong tuong duong véi:

10 0] -5
A= 02 -1 5
0

0 0 k—1
Tir d6 hé c6 vo s6 nghiém néu k = 1 (cau trén) va hé c6 nghiém duy nhat néu

k#1.

Bai 2. (a) Dé thay hang bang 3 bang cach tinh dinh thitc ma tran con 3x3.
(b) Vihang cia AAT < 3 nén dinh thuc 1a 0.

Bai 3. (a) Xét p va g la hai da thitc bt ki thudc V. Theo dé bai ta c6 véi méi bo a,b € R:
T(ap+bq) = ((ap+bq)(1), (ap+bq)(2), (ap+bq)(3)) = (ap(1) +bq(1),ap(2) +bq(2),cp(3) +bq(3))
Do d6 T 1a mot anh xa tuyén tinh.
Cd sd chudn tac cia R 1a
S =1{(1,0,0),(0,1,0),(0,0,1)}.
Ta co:
T(1) = (1,1,1) = 1(1,0,0) 4+ 1(0,1,0) + 1(0,0,1)
T(x) = (1,2,3) = 1(1,0,0) +2(0,1,0) + 3(0,0,1)
T(x*) = (1,4,9) = 1(1,0,0) +4(0,1,0) +9(0,0,1)
Ma tran A ctia T theo co s& B ctia Ry [x] va co s chinh tac ctia R 1a

1 11
A=|1 2 4
1 39

(b) Khong gian hach cta T duoc xac dinh bdi khong gian nghiém ctia A
AX=0
Dua A vé dang bac thang bang cac phép bién déi dong ta dugc
( 111 )
D2-D1—D2 | 01 3 [,

139

ocor
O =

1/2D3 —-1/2D1 - D2 — D3 (

—_ G
v

Vay Ker(T) = {0}. Do d6 dim(KerT) = 0.
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Bai 4. Vi hai vector v; va v; 1a doc lap tuyen tinh nén chung lap thanh mot 90
khoéng gian S.
Truc chuan héa Gram-Schmidt co s {v1, v;}, ta nhan duoc:

92U = (—1,1,—1,1).
w1 w
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w1 =01 = (1,1,1,1) va Wy = 0y —

Chuan hoéa hai vector w; va w,, ta nhan duoc:

11 11
V2t

7

N —

1
12/

N[~
N =

{u, ua} = {(
Khi do, ta co:
projgv = (v-uq)uy + (v- uz)uy = (4,6,4,6).

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

-2 2 A-—-1
Aco2giatririéng: A = =3 (b6i 1), A = 3 (bdi 2).
(b) Vdi gia tri rieng A = —3 (bdi 1) ta tim mot vecto riéng tuong ung la v =
(1,1,1). Chuén hoa vecto nay ta dugc vecto riéng do dai 1 1a
up = (1/v/3,1/V3,1/3).
Véi gia tri rieng A = 3 (bdi 2), gidi hé 2x + 2y + 2z = 0, ta dugc 2 vecto riéng
doc lap tuyén tinh tuong tng
v =(-1,1,0); v3=(-1,0,1).
Dung truc chuidn héa Gram-Schmidt ta nhan dugc co sd truc chuén cho
khong gian con riéng ung véi A = 3 1a

= (=1/v2,1/v2,0); uz = (=1/v6,-1/v6,2/6).

A=1 2 2
(1) xa(A) = det(Alz — A) = det( 2 A—-1 2 ) = (A —3)%(A + 3).

Dat P = . Khi d6 P truc giao va
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