TRUONG PAI HOC KHOA HQC TU NHIEN TP.HCM
PE THI CUOI Ki - MON PAI SO B1
Cac lép nganh Vat Ly, Hai dwong hoc (Khda 2013)

Thai gian lam bai: 90 phit (Sinh vién khéng dwoc sir dung tai li¢u)

] 3 1 2 1 1 2
Bai 1: (2,0 diém). Cho A = (2 3 1) va B = (2 3 —1)
2 2 1 1 -1 2
a) Chang minh A kha nghich va tim AL,

b) Tim ma tran X thoa mén diéu kién XA = B.
Bai 2: (2,0 diém). Giai va bién luan (theo tham sé m) hé phwong trinh sau:

Xy + mx, + 2x; = 2 —m;

{xl +x, + (m+ Dx3 = 1;
Xl + 2X2 + 3X3 = 2

Bai 3: (2,0 diém).

a) Cho VIa mot khong gian vecto trén R va u,v e V. Chitng minh rang {u; v} doc lap tuyén
tinh khi va chi khi {u + v; u — v} doc lap tuyén tinh.

b) Cho W= {(xy;2) e R®|x+ 2y = 3z}, W' = {(x;y;2) € R® |xy = z?}. Kiém tra W va
W’c6 la khdng gian con cta khong gian vecto R? hay khong? Giai thich?

Bai 4: (2,0 diém). Chou, = (1;-2;1); u, = (2;1;3); us = (1;2;2) vau = (2;5; 3).

a) Ching minh tap hop B = {u;, u,, u3} 1a co s& cua R va xac dinh toa do cua vecto u theo
co sO B.

b) Xac dinh co sd B’ = {u; u}; u4} caa R3 sao cho ma tran chuyén co s& B’ sang B 1a:
1 2 3

3 2 2
(B ->B)=1[1 3 2|
2 1 1

Bai 5: (2,0 diém). Cho toan tir tuyén tinh f € L(R?) xac dinh bai:
f&x,y,z) =x+y—2z,x+2y+2z,2x+ 5y + 7z)
a) Tim mot co so cua khdng gian Imf va moét co so cua Kerf.

b) Xac dinh ma tran biéu dién f theo co s B = {(1,0, 1), (1,1,0), (1,1,1)}.
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(Trong phan nay, cac phép bién déi ma tran sé khéng dwoc trinh bay, vi ddy la cdc thao tac gidai bai
tdp co ban, cac ban da biét. Mdat khac, minh chi cung cap két qud - diroc giai bang cac phan mém trén
may tinh nhw Maple, Matlab, ... dé cac ban tham khdo sau khi tir gidi xong)

-1 -3 5
Caul: a) |A|=-1#0 = Akhanghichva A™1 = < 0 1 —1)

2 4 -7
3 6 —10
b) X=BAl=(-4 -7 14

3 4 -8

~ 1 1 m+1] 1
Cau2: A=(AB)=(1 m 2 2—m
1 2 3 2
|Al = —=(m - 3)(m — 1) |Az] = (m - 1)?
|A1]l = —2(m — 1)(Zm — 1) |Az| = 2(m — 1)
. NA m#*1 . .z = 4 (A1l 1Az] | |As]) _ (2@m-1) —m-1 -2
Néu |A| #0 & {m¢3 thi: Hé c6 nghiém duy nhat (|A|,|A|,|A|)—( — m_3,m_3)

e Neum=1 = |A;| =|A,| =|Az] =0 thi: Hé c vo sé nghiém véi dang (—t; 1 —t; t).
e Néum=3 = |A;|=-20+ 0 thi: H¢ phuong trinh v nghiém.

Cau3: a) e Taco: {uyv} doc lap tuyén tinh.
Véia,b e Rsaochoa(u+v)+b(u-v)=0 < (a+b)u+(a—b)v=0.

a+b=0
a—b=0
e Taco: {u+Vv;u-—v} doc lap tuyén tinh.

Do {u, v} doc lap tuyén tinh nén { = a=b=0 = {u+v;u—v}doclip tuyén tinh.

Véia+b,a—beRsaocho(a+bu+(@a-bv=0 < au+v)+blu-v)=0.

Do{u+Vv;u—v}doclaptuyéntinhnéna=b=0 = {u;v}doc lap tuyén tinh.

Vay: {u; v} doc 1ap tuyén tinh khi va chi khi {u + v; u — v} doc lap tuyén tinh.
b) *W={(xy;z) e R¥|x + 2y = 3z}

u=(xy,12)
Vv = (X’,y,, ZI)

Taco: u+tv=(x+x,y+y,z+2)

X+ 2y =3z

ew = {x’+2y’=32’

Xétc e R va 2 vector {

X+X)+2(y+y)=(xX+2y)+(X'+2y)=32+32'=3(z+2) = u+vcWwW
Lai c6: cu=(cx, cy, cz)
cXx+2cy=c(x+2y)=3cz = cucW
Vay: W la khéng gian con cua khong gian vector R3.
W ={(xy;2) eR®|xy =2%}
u=(xy,z) Xy = z2
v=(x,y',z)

Taco: u+tv=(X+x",y+y,z+2)

XétceleaZvector{ eEW = {

X’y’ — le

(X+X)Y+Y)=Xy+ XY +Xy' +Xy=22+2%2+xy' +Xy # (z+2)> = u+v7£W’

Vay: W' khéng phai la khéng gian con cua khdng gian vector R3.
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Ul

Uy 1 -2 1 1 -2 1
Cau4: a) Tacc’):A=<u2> = A=<2 1 3>~<0 1)
us 1 2 2 0 0 1/5

= r(A) = 3 (bang s vector) nén B doc 1ap tuyén tinh.
MaBc R3 dimR3 =3 = BlacosécuaR3.
1 2 1]2 1 0 0]-20 —20
Taco: (] ul ul |uD=|-2 1 2|5]—=(0 1 o] 25| = [ulg=| 25
1 3 213 0 0 11 -4 —4

b) Xét matran mo rong:

1 2 1|1 0 O 1 0 0]-4 -1 3
@l ul ul |13)=<—2 1 2(0 1 0) — <0 1 0f 6 1 —4)
1 3 210 0 1 0 0 11-7 -1 5
-4 -1 3
= (B—>B0)=<6 1 —4)
-7 -1 5

Tacé: (B —>B)=(B —B,)(B,—B) = (B —B,) =B — B)(B,— B)™!

-14 -3 11 -2 1 3
= (B’—>B0)=(B’—>B)(B—>Bo)=< 0 0 1) = (BO—>B’)=< 9 -1 —14)
-9 -2 7 0 1 0

-2 1 3
= (B, — B) =([ulg, [ulg, [uzlg,) = (/T u,’T uy") = ( 9 -1 _14)
0 1 0
Vay: Tap hop {ui'=(-2,9,0); u2'=(1, -1, 1); us' = (3,-14, 0)} laco sé cua B'.

Cau5: a) Taco ma tran biéu dién f theo cap co sé chinh tic caa R3 1a:

1 1 -1 1 0 —4
A= <1 2 2) — (0 1 3)
2 5 7 0 0 O

= Hé AX =0 c6 vd s6 nghiém dang (X1, X2, X3) = (4t, -3t t) Vt € R.
= Nghiém canbanlau=(4;-3;1) = C={u=(4;-3; 1)} la coso cua Kerf.

1 1 2 1 0 -1
AT=l 1 2 5] - (0 1 3
-1 2 7 0 0 O

= Hé ATX =0 c6 v s6 nghiém dang (1, X2, X3) = (t, -3, t) Vt € R.
= Nghiémcanbanlav=(1;-3;1) = D={v=(1;-3;1)} lacosdcualmf.
b) f(u1) = (2;-1;-5), f(u2) = (2;3;7), f(us) = (1; 5; 14).

11 1] 2 2 1 1 0 0] 3 -1 —4
(ul ul ol |f)T Fu)T fus)H=| 0 1 1|(-1 3 5>—> 0 1 0/ 1 -3 -5
-1 0 1l-5 7 14 0 0 11-2 6 10

3 -1 —4
~ ie=( 1 = )
-2 6 10
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