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Mon: Dai so tuyén tinh
Truong Dai hoc Cong nghé - Dai hoc Qubc gia Ha NOi
(Thoi gian lam bai: 120 phiit)

Bai 1. (2 diém) Cho hé phuong trinh

2x17 + xp + x3 + 2x4 = -1,
4x1 — 2xp + x3 — 3x4 = 0,
— 4x, — x3 — x4 = —4.

(a) Viét ma tran bo sung (hay con goi la ma tran tang hoac ma tran md
rong) [A|b] tuong ing véi hé phuong trinh trén va dua né vé dang
bac thang theo dong rut gon.

(b) Giai hé phuong trinh trén.

a 1/2 0
Bai2. 2diém)ChoA= |2 a 0
0O 0 1

a. Tinh ATA.
b. Tim tt ca cac gia tri ctia a dé A% = I;.
Bai 3. (2 di¢m) Cho anh xa tuyén tinh T : R®* — R3 dugc xac dinh nhu sau:

,0 >
T(u):<u—vv
<0,0>

7

trong d6v = (1,1,1).
(a) Tim ma tran cta T trong cac co s& chinh tac (chuan tac) cta RR3.
(b) Tim moét co sd caa khong gian hach (hat nhan) ker(T).
Bai 4. (2 diém) Cho V la khong gian nghiém ctia phuong trinh
X1+ x2—x3—x4 =0.

(a) Tim moét cosdcaa V.
(b) Hay duing qua trinh truc chuan héa Gram-Schmidt dé€ bién co s& da
tim duoc & cau (a) thanh mot co s truc chudn caa V.

Bai 5. (2 diém) Cho ma tran

-1 2 2
A= 2 2 2],
-3 —6 a
trong d6 a 1a mot sb thuec.
(a) Chung minh féng vdi moi s6 thuc a ta ludn c6 A = —2 1a mot gia tri
riéng cuaa A.
(b) Khi 2 = —6, hay tim mot ma tran kha nghich P (néu co) sao cho
P~1AP 1a mot ma tran duong chéo. Viét ma tran duong chéo nhan
dugc.

Khong sir dung tai liéu va cdc thiét bi dién tir! Cdn bg coi thi khong gidi thich gi thém.
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Bai 1. (a) Ma trdn b sung

2 1 1 2 | -1
[Ap)=[4 —2 1 -3 | 0

0 -4 -1 -1 | —4

103/80] —1/8
— |01 1/4 0 | 5/4

00 0 1| -1

(b) Nghiém ctia hé phuong trinh la

X1 = —%t— é,
Xy = _Zt+1’
X3 = t,

X4 = —1.

a’+4 %a 0
Bai2. (a) ATA=| 32 a2+1/4 o].
0 0 1
a2 +1 a 0
b) A2=| 40 42+1 0|.NénA?2=13<a=0.
0 0 1

Bai 3. (a) Cosdchuan tac ctia R3 1a {u; =(1,0,0),u, = (0,1,0),u3 = (0,0,1)}.
Ta co:

T(u1) = T(uz) = T(us) = (1/3,1/3,1/3.
Vay ma tran ctia T trong cac co s& chuén tac cia R3 1a
1/3 1/3 1/3
A=11/3 1/3 1/3]|.
1/3 1/3 1/3

(b) Bién déi tuong duong theo hang ta c6:

1/3 1/3 1/3 111
1) A ~ 0 0 0 ~ 000].
0 0 0 000

Vay khong gian hach caa T la:

@ {(x1,x2,0) ERJy+x2+x3 =0} ={(-p—q,p,9)lp.g R} =
=1{r(=1,1,0)+4(=1,0,1)[p,q € R}.
Vay mot co sé ctia ker(T) la B = {(—1,1,0),(—1,0,1)}.



Bai4. (a)
X1 —X + X3 + X4 —1 1 1
X2 X2 . 1 0 0
X3 o X3 = X2 0 + s 1 X 0
X4 X4 0 0 1

Vay mot co sd cia khong gian vector V' la
S={v1 =(-1,10,0),v» =(1,0,1,0),v3 = (1,0,0,1)}.
(b) Ap dung qua trinh Gram-Schmidt téi tap S ta c6

w; =(—-1,1,0,0)
Vo - W1

W2 = V2 — W1

W1 - W1

—1 11
= (1,0,1,0) = —(~1,1,0,0) = (5, 5,1,0)

V3 Wjq V3 W»p

W3 = V3 — w1 — w3
W1 - Wi W2 - W
—1 1,11
=(1,0,0,1) — 5 —(-1,1,0,0) — 5(5,5,1,0)
11 -1
=(z,z,—,1
(3’3’ 3’7 )
Co s truc chuan la
W1 1
uy =-—— (-1,1,0,0)
[wall V2
11
=2 \/—(__ 1,0)
[waf /37272
W3 V311 -1
up=—=—(s,=,—,1)
lwa]| 2 373" 3

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

3 6 A—a

A+1 =2
3 6

A+1 -2 =2
B) xa(A) =det(Alz—A)=det| -2 A—-2 =2 | =

-2 A-=2

:_2’3 6

‘+2‘ ‘+(/\—2)‘/\+1 _2‘

2 A-2|"
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= —2(—12-3A4+6)+2(6A+6+6)+ (A —a)(A>—A—6) = (A+2)(18+ (A —a) (A —3)).

Tir (3) ta théy v6i moi s6 thuc a ta ludén c6 A = —2 1a mot gia tri riéng

cua A.
(b) Khia = —6, tir (3) ta théy

XAA)=(A+2)(184+ (A+6)(A—3)) = (A+2)A(A+3).
Dodématran Aco3 gidtririengla Ay = —2,Ap =0,A3 =

A = —2: Xéthé

1 -2 -2\ [x
(4) 2 4 2| (x| =
3 6 —4) \x

o OO

) |

-3.



)

(6)

7)

Giai hé (4) ta dugc cac vector riéng tuong ung vdi gia tri riéng /EaI:hngIVN U.com
c6 dang (x1,xp,x3) = t(—2,1,0),t € R\ {0}.
)Lz =0: Xét hé

1 -2 =2\ /x 0
2 2 2| ([x]=(0].
3 6 6/ \x3 0

Giai hé (5) ta dugc cac vector riéng tuong ung voi gid tri riéng A, = —1
co6 dang (x1,x2,x3) = £(0,—1,1),t € R\ {0}.
A3 = =3 : Xéthé

—2 -2 =2\ [x 0
-2 -5 =2 X2 | = 0].
3 6 3 X3 0

Giai hé (4) ta dugc cac vector riéng tuong ing vdi gid tri riéng A3 = —3
c6 dang (x1,x2,x3) = t(—1,0,1),t € R\ {0}.

Cho t = 1, ta dugc cac vector riéng tuong ung lan luot véi Aq, Ay, Az
nhu sau:

p1=(-21,0),po =(0,-1,1),p3 = (—-1,0,1)
Vi chiing tuong tng véi cac gid tri riéng khac nhau nén doc lap tuyén

tinh.
-2 0 -1
P = 1 -1 0
0 1 1

-2
PlAP=| 0
0

Khi do:
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|

w e
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