1. Chirng minh khéng gian vector con

A= {x=(a! bJC! ﬂ)/a b. ce R}

vVx=(a,b,c,0)eA=>xec R4
VayAc R4
vx=(a,b,c,0 A
vy=(al,bl,cl,0) €A
va, B e R

TA PHAI CHUNG MINH: ax + By € A

Taco: ax + By =a(a, b, c, 0) + B(at, b1, c1, 0)
= (aa, ab, ac, 0) + (Ba1, Bb1, Bc1, 0)

= (aa + Bal, ab + b1, ac + Bc1,0) € A

= A la KGVT con cuda R4

2.T6 hop tuyén tinh

Xet x =alx1 + a2x2 + a3x3

Hé phuwong trinh ¢6 nghiém thi x la THTT

Trong KGVT E: a1x1 +a2x2 + ... + anxn = OE

Hé phwong trinh ¢6 nghiém: a1 = a2 = a3 thi hé DLTT
Hé phuwong trinh ¢6 v6 s6 nghiém thi hé PTTT

3. Chirng minh hé sinh

U= [Jlf;: =(,1,1), x,=(1, o, 2), X3 = (2 1, 4)]

La mét hé sinh cua KGVT R3
vx=(a,b,c)e3
Xét x =a1x1 + a2x2 + a3x3
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o (a b c)=al(1,1,1) +a2(1, 0, 2) +a3(2, 1, 4)
a, +a, +20; =a

<0, + a3 =b
a, +2a, +4a; =c
1 1 2|a 1 1 2 a 1 1 2 a
A=|1 o 1b]—..o -1 -1|b-a|—— |0 -1 -1| b-a
1 2 4lc o 1 2lc-a o o0 1lc+b-2a
Tacé: r(A)=r()=3Va,b,c
= hé phwong trinh c6 nghiém Va, b, c
= Xxla 1l THTT cda x1, x2, x3
= Ulalhésinh cua R3
4. Chtrng minh co’ s@
Hé U trong vi du trén la o s& cua R3
Taco: Ulalhésinhcua3
Tac/mUDLTT
Xét: a1x1 +a2x2 +a3x3=03
< al(1,1,1) +a2(1, 0, 2) +a3(2, 1, 4) =(0, 0, 0)
a, +o,+20; =0
e+ o =0
L1+2{:(2+4u3=0
1 1 2 1 1 2 1 1 2
A=]1 O 1 ,0—1—1] :0—1—1‘
1 2 4 o 1 2 O o0 1

Ta c6: r(A) = 3 = sd 4n = hpt c6 nghiém duy nhat a1 =a2=a3=0
= UDLTT
= Ulacosécua3

5. Chirng minh co’ s&

Trong KGVT P a d thuc co bac < 2, cho cac Vector sau:
el=x2+x-1,e2=x-2,3=2X2-X+2

U={el, e2, e3}laosdcuaP
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Ta c6: dim(P) = 3 = s6 Vector cda hé U

Dic/mUIf 1cosdcuaPtac/mUDLTT

Xét: ale1 + a2e2 + a3e3 = OP

Sal(x2+x—-1)+a2(x—-2) +a3(2x2-x+2)=0

& (a1 + 2a3)x2 + (a1 + a2 —a3)x + (-a1 - 2a2 + 2a3) =0
a, - 205 =0

o {a; + oy - 03 =0
{—cxl — 205 +205;=0

1 0 2 1 0 2 1 0 2
o A= [1 1 -1 »|0 1 -3 »[O 1 -3
-1 -2 2 0O -2 4 O 0 -2

Ta c6: r(A) = 3 = s6 4n = hpt c6 nghiém duy nhat a1 =a2=a3=0
= UDLTT
= UlacosocuaP

6. Toa do caa 1 vector doi vé&i 1 co s& cho trwéc

Cho f(x) =x2 —x + 2. Tim to dé cu Ve tor f() déi véi oo sé U (U & vi du
trén)

Xétf(x) = atel + a2e2 + a3e3

< (a1 + 2a3)x2 + (a1 + a2 —a3)x + (a1 — 2a2 + 2a3) = x2 —x + 2

a, + 20, =1
F— 0‘11 + o, — Dl3— -1
-a, — 20, +201
1 0] 1 0O 1 O 2,1
<:>Z=l1 1 [D 1 -3 2]—!'0 1 -3|-
-1 -2 22 o - o o -2'-
Ta co: r(A)—r(A) 3=s ::~hptco nghiém duy nhéat
a, =0
a + 20;=1 1
hpt o, - 303 =-2 & U‘-’*:_E
-205 =-1 1
ﬂ3=i5

=053
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7. Co sé va sé chiéu

a=fr=@booy

La 1 KGVT con cta KGVT R Tim co’ sé’va sé chiéu cua né.

vx =(a, b, c, 0) € A, ta co:
x=(a,0,0,0)+(0,b,0,0)+(0,0,c,0)
=a(1,0,0,0)+Db(0, 1,0,0) +c(0,0,1,0)
Dat. el =(1, 0,0, 0)

e2=(0,1,0,0)

e3=(0,0,1,0)

U ={el, e2, e3}lalhésinhcuaA

Xét: ale1 + a2e2 +a3e3 =04

< al(1,0,0,0) +a2(0, 1,0, 0) +a3(0, 0, 1, 0) = (0, 0, 0, 0)
< al=a2=a3=0

= UDLTT

Vay U la osécua A

= dim(A) =3
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8. Chteng minh anh xa tuyén tinh
anh xa f: R3>R?

X= (X1, X2,X3) — f(X)=( X1+ X2, X2 + X3)
la 1 anh xa tuyén tinh.

Vx = (X1, X2, X3) € R3

VY = (Y1 Yo Y3) € R3

Vae R

Taco: x + Y = (X1 + Y, X2+ Yz, X3+ Y3)
2f(x+y)=(x1+X2+Ys + Yz X2+ X3+ Yz +Y3)

J(x) = (X1 + X2, X2 + X3)

FY) = (Y: + Yz, y> + y3)

SFO) +f(Y) = (X + X2 + Y + Yz Xa + X3 + Yo+ Y3) = f(x +y) @

ax = (ax:;, axs, axz)
= f(ax) = (ax; + axs, axs + ax;)
af(x) = (ax: + axz, ax: + axz) = f(ax) @
Tir @) va 2) = f la mét anh xa tuyén tinh
10. Anh va hat nhan cta anh xa tuyén tinh
fiE > F
Anh ctia 4nh xa tuyén tinh:

ye F

Imf = Jx € E théa man y = f(x)

Hat nhén ctia dnh xa tuyén tinh:

Kerf= {X€E
Kerfla 1 KGVT con cua E va Imf la 1 KGVT con ctla F
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%- f: R3 » RZ
X= (xu x:: xj)l

a/ CM fla 1 AXTT

b/ Tim Imf, Kerf, dim(Imf), dim(Kerf)

SO = (%, + x5 — X3, X, +2X, +X3)

a/ Vx = (X, X2, X3) € R®
VY = (Yy, UYs, U3) € B
VYVae R
Taco: x +y = (X; + Yz, X2 + Yz, X3 + Y3)
=f(x+y)=(x,+Xs —X3+Y; +UYs —Yg, X; +2X3 + X3 + Y, +2Y> + Y3)
f(x) = (%1 + X2 — X3, X1 + 2X2 + X3)
f(y) = (Y1 + Yz —ys, Ys + 2y= + y3)
=f(x) +f(y) = (1 + X2 = X3+ Y; + Y2 — Y3, X; + 2X3 + X3 + Y; + 2y + Y3)

=flx+y) @

ax = (ax;, axs, Xs;)
= f(ax) = (ax; + axz — ax; ax; + 2ax: + axz)

af(x) = (ax; + axz —ax; ax; + 2ax: + axz) = f(ax) @
Tir @) va @ =fla1 AXTT
b/
_)x = (g x5, x;) ER3
Kerf = 00 = 0,2 0
() = (x; + x5 — x5, X; + 2X; + X3) = (0, 0)
X, +X;, —X3=0
A [xl + 2X,+ X3 =0
1 1 -1 1 1 -1
A= [1 2 1 [0 1 2
r(A) = 2 < sd dn = hpt c6 VSN phu thudc 1 tham sé.
X, + Xy — X =0
hpt@[ X, + 2X; =0

bat: x;=a (aelR)
=X, = 20
= X; = 3
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Vay Kerf = {x =(3a, -2a, a) f!ur . [E}

Ta cé 1 cosécuafla:{(3, -2, 1)}
= dim(Kerf) = 1

_ y=(y,y)ER‘/
Imf = { t ax = (x;, X,, X;) théa many = f(x) %)

(#* %) < (Ys, Y2) = (X1 + X2 — X3, X1 + 2X2 + X3)

Xl + XZ _X3 =Y1
CUx, + 2%+ X3 =y,
A= [1 1 -1 Y:L] ‘[1 1 -1 Y, ]
12 1ly, o 1 21y,-Y,
r(A) = r(A)= 2 Yy, Yz

= hpt cé6 nghiém Yy, y-

. y=uy,y
Vay Imf = [ (v, 2)/!;1, y,€ [E} = R?

= dim(Imf) = 2

11. Ma tran cta anh xa tuyén tinh
Hadr R RZ
X = (X;, X3, X3)| f(x) = (%, —2x,, 3%, + X3)

Tim ma tran ctia AXTT f theo co sé chinh tac ciia R? va R?
ﬁ&’(
Co sé chinh tdc cua R3: (e) = {e, = (1, 0, 0), e, =(0, 1, 0), e; = (0, 0, 1)}
Co s6 chinh tac cua R*: (f) ={f, = (1, 0), f, = (0, 1)}
Ta c6: f(ey) = (1, 0) = [f(e)/(f) = (1, 0)
flez) = (-2, 3) =f(e2)/() = (-2, 3)
fles) = (0, 1) =f(e)/(f) = (o, 1)
Ma tran ctia Anh xa tuyén tinh la:

aelh 2
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12. Ma tran chuyén c& sé& tir co’ s& U sang co’ S& V
Trong KG R3 cho 2 hé co so:

U={u, =(1,1,1), u, = (1, 0, 2), u; = (1, 2, 1)}
V={v;=(2,3,2),v2=(-1,1,4),v; = (2, 1, 3)}
Tim ma tran chuyén tir co sé U sang co s¢ V
Tim v;/u. Xét v; = a;u; + asuz + asli;
= (2, 3,2) =a\1, 1, 1)+ as(1, 0, 2) + as(1, 2, 1)
Eil + EI.3 =2
o la,+2a,+a;=3
a, +2a,+a; =2
Eil =1
= [az =0
Twong tw. Tim vs/u. Xét v. = byu; + baus + bsu;
b, =-13
= b.=5
by =7
Twong tw. Tim v3/u. Xét vy = Gy + Callz + Cslig
C’l =1
= [':2 =1
Ma tran chuyén tir co sé U sang co s& V:

1 -13 1
p:[n 5 1

1 7 O

13. Phwong phap tim tri riéng va vector riéng

Buwoc 1: Tim ma tran A cua phép BDTT f theo mét co s& nao dé cua KG E

Buwoc 2: Lap matran A — Aln. Tinh p(A) = det(— Aln)

Buworc 3: Giai p(A) = 0 = cac trj riéng Ai

Buéc 4: Ung véi mai trj riéng ta tim Vector riéng: (A — Ailn)x = OE

14. Phwong phap giai bai toan chéo hoa matran

Buwdc 1: Tim céac tri riéng cua phép BPTT f

Buoc 2: Ung véi mai tri riéng tim c|c Vector riéng tuong mg
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Buwoc 3: Néu tim da n Vector riéng DLTT thi hé U gdm n VTR nay tao
th{nh 1 co s& cua E v{ trong co s& nay ma tran B c6 dang chéo hoa, tor d6

suy ra:
A, O 0
P_IAP — — D .}Il.z D
0O O Ay

— A chéo hoa dwoc.

16. Ma tran cua dang toan phwong
Ma trdn ctia dang toan phwong la ma trdn vuéng, ddi xieng A = [ai;]n
Trong do: a;; = a;i Vi # j
Vidu: w(x) = x;° —2x5° + 3x3° —4x,%, + 7X2X3 + 2X5X,

1 -2 1

=2 =2 E

A= 2
7
1 —_—

S5 3

17. Hang cua dang toan phwong
Hang cua dang to{n phwrong chinh I{ hang cda ma trdn cda dang toan

phwong do.
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18. Phwong phap LEGRANGE dwa 1 dang toan phwong vé dang
chinh tac
THi1: 3a; =0;i=1,n
w(Xx) = X;° —2X5° + 3x3°— 4x,%5 + TXoX3 + 2X5X,
= (X" — 4X1Xs + 2X3X1) —2X2~ + 3X3~ + TXaX
3 3 3
= (X7 —2x1(2x2 —X3)) —2x2" + 3X5° + 7X2X3
=(x; —2Xs + X3)° — (2% —X2)7 —2Xx5° + 3X5° + TxaX
3 3 3 3
= (X; —2X5 + X2)° + 2X2° + 11X2X- — 6X5°
3 3 3
= (X1 — 2X2 + X3)° — 6(x2° —Zx3x2) + 2x5°
3 = X2Xz 3
= (%; — 2X5 + X3)* — 6(x,° —zxz(%x_g)) + 2X5°
= (x; —2X; + X3)° — 6(x3 —Exgjz + S(Exg)‘? + 2x;°
11 > 169 =2
yI = XI _.sz + JC3

11
Pat: {y, = x; - — (%)

12
= Dang chinh tac: w(x) =y, -6y,” + f—jyf
Gia str: doi véi co sé chinh tac (e): x/(e) = (X1, X2, X3)
déi véi co sé maéi (F): x/(f) = (Y, Yz, Ys)
TIM CO SO (f):
Tim ma tridn P chuyén tir co sé& (e) sang co s& (f)
Ta co: x/(e) = P. x/(f)
X, =y, +2y,+ 2y,
Tir (% : - e
(k) suyrar{x, =y, + —y,

X3=U,
x;1 |12 2|y,
= [xz‘ =lo 1 1 Y,
X 12
3 lo o 1 /3
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1 2 %
=>MatranP=|, , -
12

0O 0 1

= Co so (f) = Lf: =(1,0,0),f,=(2,1,0),f; = (% E 1)}
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