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Dé thi Ket thuc mon hoc, Pong 2019

Moén: Dai s6 tuyén tinh
Truong Dai hoc Cong nghé - Dai hoc Québc gia Ha Noi
(Thoi gian lam bai: 120 phiit)
Bai 1. (2 diém) Cho hé phuong trinh véi tham s6 a:
x—4y— 3z— t=2
x+ y+3az—3a*t=2
—3x+3y— 4z+ 11t = -6

(a) Giai hé phuong trinh trén véia = 1.
(b) Bién luan s6 nghiém ctia hé phuong trinh trén theo tham s0 a.

Bai 2. (2 diém) Cho hai ma tran

2 3 -1 -1 -2 2
A=|-1 -1 2|, B=|13 0 -1
-2 1 1 5 -3 1
(a) Tinh dinh thic ctia ma trdan A + B? Ma tran nay c¢6 ma tran nghich dao hay
khong?
4
(b) Ap dung két qua ctia a) dé gidi phuong trinh ma tran (A + B)X = | 6
0

Bai 3 (2 dié¢m) Cho anh xa tuyén tinh T: R®> — R3 dugc xac dinh nhu sau:
T(x,y,z) = (x +2z,x —y +2z,2x + y + 4z).
(a) Tim ma tran chinh tic (chuén tic) cta T.
(b) Tim mot co s& cua khong gian hach (hat nhan) ker T.
(c) Tim sb chiéu va mot co s& ctia khong gian anh im(T) = T(R3). T ¢6 phai la
toan cau khong? Vi sao?

Bai 4 (2 diém) Xét khong gian IR? cung vdi tich vo hudng thong thuong. Cho hé véc-to
{o1 = (a,1,1), v = (1,2,2), v3 = (1,2,1)},

Vi a 1a mot tham so.
(a) Véi nhitng gia tri nao cda a thi tich vé hudng cua cac véc-to trén lap thanh
mot cap s6 cong v6i cong sai bang 1?
(b) Vi a = 0, dung phuong phap Gram-Schmidt dé dua hé véc-to trén vé hé
truc chuan.

2 2 1
Bai 5. (2diém) Chomatran A= |2 2 -1
1 -1 -1

(a) Tim tat ca cac gia tri riéng va khong gian riéng tuong ing cta A.
(b) Tim mot ma tran truc giao P (néu co) sao cho PTAP 1a mét ma tran duong
chéo. Viét ma tran duong chéo nhan dugc.

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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Dap an: De so 2

Bai 1. a) Khi 2 = 1, hé phuong trinh da cho tuong duong voi

x —4y —3z —-1=2
y— z-+4t =0
z — 2t =0

(Cac phép bién déi:
(@) R2 =1 x Ry; R3+3 % Ry;
(b) R3+2 X Ry; Ry < R3;
(C) R3—5><R2;R3 X 11—1)
Tir d6 hé c6 vo sb6 nghiém: x = —t +2,y = —2t,z =2t ,t € R.
b) Duing cac phép bién déi tuong tu cau trén, dua vé hé:

x —4y — 3z —-1=2
y+ (6a—7)z+ (10—6a®)t =0
(38 —27a)z + (272> —49)t =0

Ta c6 nhan xét rfing v6i moi gia tri cia a: 1) hé luén cé mét nghiémlax =2,y =
z = t = 0; 2) hé phuong trinh thuan nhét tuong ting ludn c6 vo sb nghiém (s6 4n
nhiéu hon s6 phuong trinh). Do d6 hé phuong trinh da cho c6 vo s6 nghiém véi
moi gia tri cia a.

(Dé bai chi yéu cau bién ludn s6 nghiém nén khong bit budc phdi viét cong thitc nghiém
cu thé.)

Bai 2. a) Ta c6

1 1 1
A+B=12 -1 1
3 -2 2

Khidédet(A+B) = —-2+3—-4+3+2—-4=—-2%0.Suyramatran A+ Bkha
nghich, néi cach khéc, ton tai ma tran (A + B) L.
b) Vi ma tran (A + B) c6 ma tran nghich ddonén tacé X = (A + B)~L.b.
Ma tran nghich ddo ctia (A + B) dugc tinh bang phuong phap phu dai s6 nhu
sau:
1 . , A
Tacé (A+B)~ ! = _—2.Ct, trong d6 C! 1a ma tran chuyén vi ctia ma tran C =

[cij]ax3 V6i cac phan tt cia n6 duoc tinh nhu sau:

ci1 = (1)1 det :; ﬂ =0;
cp = (—1)1+2.det g ;] =—1;
c13 = (—1)1*3. det é :ﬂ = —1;
e = (—1)21. det :_12 ﬂ —
con = (—1)2+2.det é ; =—1;
co3 = (—1)?*3. det ; _12] = 5;
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1 1
31 = (—1)3+1.det __1 1_ =2;
11
C3p = (—1)3+2.det _2 1} =1
R
C33 = (—1)3+3.det _2 _1_ = —3.
0 —1 —1] 0 —4 2
Dod6C=|-4 -1 5 |,hayCl=|-1 -1 1
2 1 -3 -1 5 -3

1 [0 -4 2 0 2 -1
V@y(A—FB)*l:—th — |71 -1 1= 1/2 1/2 —-1/2].

-1 5 -3 1/2 =5/2 3/2
Ta suy ra nghiém ctia phuong trinh ma tran la
0 2 -1 1 12
X=1|1/2 1/2 -1/2|.|6] =15

1/2 -5/2 3/2 0 13

Bai 3. (1) [0.5 diém] Ma tran can tim 1a

1 0 2
1 -1 2
+
(2) Qua phép bién déi s cap hang ta thu dugc
102
010]|.
000

kerT = {(—2t,0,t): t € R}.

Vay {(—4,2,7)} 1a mot co s& ctia ker T va s6 chiéu ctia ker T1la 1. [0.5 diém]

(3) [0.5 diém] Mot co s ctia im(T) 1a {(1,1,2), (0, —1,1)} va sb chiéu ctia im(T)
la 2.

([0.5 diém] T khong phai la toan anh vi s6 chiéu ctia im(T) 1a 2 nénim(T) # R3.

Neén

Bai 4. (a) Ta co:
o x:=(v,v) =a+4;
oy:=(vy,0v3) =a+3;
o z:=(vy,03) =7.
Dé thay x — y = 1 nén y va x 1a hai s6 lién tiép ctia cap sb cong. Vay ta chi c6 hai
kha nang:
o Néu 7 1a s6 dau ctia cAp sb cong thia = 5.
o Néu 7 la sb cubi ctia cap s6 cong thia = 2.
(b) V&ia = 0, ta c6 hé {v; = (0,1,1),v; = (1,2,2),v3 = (1,2,1)}. Ta truc chuan
hoéa hé nay theo Gram-Schmidt:

w1 =01 : (0 1, 1)
<Z)2/w1> 4

wp = vy — e W = (1,2.2) = 5(0,1,1) = (1,0,0);
<'03,ZU1> <03,ZU2> 3 1 1 1
=03 — — =(1,2,1 1,1 1, =(0,z,—%)
W3 =03 eV T T ) 2 (121) - 5(0,1,1) = 7(1,0,0) = (0,5, —5)
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Vay {u1, u, u3} 1a mot hé truc chudn ciaa R3 véi allieuvVNU.co

1 1
=y = (073 7))

wr

uy = —— =(1,0,0);
H%z” 1 1
1
u = —_——— 0,—,—— .
5 e ( V2 2>

Bai 5. Da thuc dactrung cia Ala: [Al; — Al = (A —4)(A—1)(A+2). Acd 3 gia tririéng
M=4A0=17A3=-2.

A — A =
-1 1 5 0 0 O

2 -2 -1 1 -1 -5
-2 2 1| — 10 0 1 |[,tatim dugc khong gian riéng

1
Va(A) ={t [1]}.
0

Tuong tu, ta tim dugc khong gian riéng tuong ung vdi gia tri riéng A, = 1 1a
1
Vi(A) = {t {—1] } va khong gian riéng tuong ung voi gia tri riéng A3 = —2 la
1
-1

v6i nhau nén ta chi can chudn héa chiang, ta nhdn dugc: p; =

/P2 =

Skl

1 5l
3 Ve
V3 V6
1L 1
, Vi Vi e 40 0
LiyP= |75 —75 vz | = PfAP=10 1 0 |.
V3 Ve



