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(Thoi gian lam bai: 120 phiit)

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

x—y+2z=1
2x —y+ (m?+3)z=m
X +2z=0

(a) Giai hé phuong trinh trén voi m = 1.
(b) Bién luan sb nghiém ctia hé phuong trinh trén theo tham sO m.
Bai 2. (2 diém) Xét ma tran

100 =3 0
91 3 0
A= 61 2 -1
p 0 —2 -1

trong d6 p 1a tham sb.
(a) Khi p = 6, hay tinh det(A).
(b) Tim tat ca cac gid tri ctia p dé rank (A) < 4.
Bai 3 (2 di¢m) Cho anh xa tuyén tinh T: R® — R3 dugc xac dinh nhu sau:

T(x,y,z) = (x —2z,2x —y — 2z, —2x + 2y + z).

(a) Ching minh T l1a 4nh xa tuyén tinh.

(b) Tim ma tran chuén tac (chinh tic) cta T.

(c) Tim mot co s6 cta khong gian anh range(T) = im(T).

(d) Vec-to (1,2,3) c6 thudc khong gian anh range(T) =
khong? Vi sao?

im(T) = T(R3) hay

Bai 4. (2 dién) Xét hé vec-to B = {(,0,3,0),(0,1, 0,0), (—13,0,5,0),(0,0,0,1)}.
(a) Chung minh rang B 1a mét co s& truc chuan ctia R4 véi tich vo hudng thong
thuong (tich cham).
(b) Tim toa do ctia vec-to x = (2,3,4, —1) dbi véi co sd B.

1 -3 3
3 -5 3

Bai 5. (2 diém) Cho ma tran

A=

6 —6 4

(a) Chung minh A = 4 la mét gia tri riéng cta A.

(b) Tim mot ma tran P kha nghich va mot ma trdn dudng chéo D (néu cd) sao
choD = P~1AP.

Khong sir dung tai liu, may tinh bang, dién thoai thong minh. Cdn by coi thi khong gidi thich gi
thém.



. X % TailieuVNU.com
Dap an: De so 2

Bai 1. Ma tran (b6 sung) ctia hé 1a

1 -1 2 1
2 -1 m?*+3 m
1 0 2 0

Thuyc hién bién déi so cap hang ta thu dugc

1 —1 2 1
0 1 0 -1
0 0 m>—1 m—1

(a) Khi m = 1, ma tran b6 sung ctia hé ¢6 dang hinh thang la

1 -1 2 1
1 -1
0 0 0 O

Do vay nghiémcaahélax = —2t, y= —1vaz=tvdit € R.
(b) Bién luan sb nghiém ctia hé phuong trinh trén theo tham sO6 m:
Véi m # 41 thi hé da cho c6 nghiém duy nhat.
V6i m = —1 thi hé vd nghiém
Véi m = 1 thi hé c¢6 vo s6 nghiém.
Bai 2 a) C6 thé chang han lay hang 2 trir di hang 3 rdi khai trién theo cot 2. Két qua: khi
p==6,det(A) =—1.

b) Dua vé dang bac thang theo hang:

(@)
@)

1 1 0 0
0 1 0 -1
0 0 1 10
0 0 0 —3x+19
Céac phép bién déi:
(@) Ry + R2
(b) Ry +9 x Rl,'R3—|-6>< Rl;R4—x X R1
() R2 — Rs3
(d) R3 —2 X Ry
(e) R2 <> Rs3

(f) Rs —3 X Ry; R4 +x X Ry
(8) Re+2xRs3
Tix d6 rank (A) < 4néu va chinéu —3x +19 = 0, hay x = 19/3.
Bai 3. a) [0.25 diém] Vu = (uy,up, u3),v = (v1,02,03) € R?,

T(u+v) = T(uy +v12,up + vy, uz + v3)
= <u1 +0v1 —2(uz+v3),2(uy +0v1) — (ug +0v2) —2(uz +v3), —2(u1 +v1) +2(up +vp) + us + 03>
= (1 — 2us,2uy — up — 2usz, —2uq + 2up + uz) + (v1 — 203,201 — vy — 203, —201 + 203 + v3)
=T(u) +T(v),
[0.25 diém] Vk € R,
T(ku) = T(kuy, kuy, kus)

= (kuy — 2kus, 2kuy — kup — 2kus, —2kuq + 2kuy + kug)

= k(w1 — 2usz,2u1 — uy — 2usz, —2uq + 2uy + u3)

= kT (u).



b) [0.5 diém] Ma tran chuén tac ctia T la TailieuVNU.com
1 0o -2
A= 2 -1 -2

-2 2 1

0)[0.5 diém] Qua phép bién déi so cap cot ta thu dugce

1 0 0
A — 2 -1 0{.
-2 2 1

Neén Vay {(1,2,-2),(0,—-1,2),(0,0,1)} 1a mét co s& cua Im(T).
d) [0.5 diém] Do Im(T) c6 sb chiéu bang 3 bang sb chiéu ctia R3 va Im(T) C R3,
nén Im(T) = R3, nén (1,2,3) € Im(T).
Baid. (a) Ditov; = (3,0,33,0), v2 = (0,1,0,0), v3 = (—13,0,3,0), v4 = (0,0,0,1). Ta
co
(N U]' =0 VZ,] = 1,2,3,4,i 7&]

tac la B = {v1,vy,v3,0v4} la tdp hop cac vec-to truc giao, do dé B doc lap
tuyén tinh. Vi B 1a tap hop 4 vec-tg doc l1ap tuyén tinh trong khong gian Ry
c6 s6 chiéu 1a 4, nén B 1a moét co s ctia khong gian nay. Mat khac, ta c6

o] =1 Vi=1,2,3,4

nén B 1a co s& truc chuan cta Ry.
(b) Theo cong thirc hé so Fourier, ta c6 toa do cta vec-to x trong co sd B la

58

X 01 i

XUy 3

[x]p = = 4
X"U3 —ﬁ

X - U4 —1

Bai 5. (a) Da thuc dac trung cta A:
1-A -3 3
PaA)=| 3 —5—-A 3 |=(A+2>2A—4)
6 —6 4— A

Do do A = 41a1 gia tri riéng cua A.
(b) Try (1) ta théy A co6 2 gia tri riéng la —2 (b0i 2) va 4.

Khong gian con riéng ctia A ung voéi gia tri riéng A = —2 la khong gian
nghiém ctia hé thuan nhat c6 ma tran hé so:

3 -3 3
A42l;= (3 -3 3
6 —6 6
Giai hé ta duoc
V_o(A)={(s—t,s,t)|s,t € R}
Do dé V_5(A) co mét cosdla{(1,1,0), (—1,0,1)}

Tuong tu V4(A) co mét cosdla {(1,1,2)}.
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