Vi du 1: Giai bat phuong trinh

Vi—1+4z—-3<+/2z—3)2+2z—2

Giai : V6i x > 1 xét cac vecto © = (Vx— 1,z —3) va € = (1,1) ta c¢6 |u|] =
Vr—1+(r—3)2vale =v2
Theo (IT") ta dugc :

(Vo —1,2—3)(1,1) <z —1+ (z—3)2.V2
eV —1+x-3<+22—2+2x—3)?

theo (IV) ta dugc:

vVr—1=M\
r—3=A

Syr—1=x—-3=z=35

Vi du 2 : Giai bat phuong trinh

Va+1++v2x—3+v50 -3z <12 (2)

Giai : Tap xac dinh ctia vé trai la % <z< %—0.
Xét cac vecto @@ = (Vo + 1,v/2x — 3,50 — 3z) va v = (1,1,1), tacé |i] = V48 = 4/3
va U] = V3.

Theo (IT’) bat phuong trinh (2) tré thanh :

(Vz +1,v2z — 3,v/50 — 37)(1,1,1) < 4V/3./3

evVr+1+v2r—3++50 -3z <12

. . p <3 50
Vay nghiém ctia bpt (2) la 5 <2 < 3.

Vi du 3 : Giai phuong trinh
sinx + V2 —sinz? +sinzv2 —sinaz?2 =3 (3)

Giai : Xét cac vecto W = (sinz,1,v/2 —sinz?) va ¥ = (1,2 — sinz?,sin ).
Taco |w|=|7] =3



3

= |u|. |7 =
ta co

v
Theo (IIT") WU | = |||V vatit (IV) ta c6 hé :

sinz = \
1= M2 —sinz?
V2 —sinz? = Asinzx

= A=1vasine=1= =7 +2kn(k € Z)

Vi du 4 : Chiing minh ring hé sau day vo nghiem.

22?4+ 222 =7

Giai : Xét cac vecto @ = (22,92, 2%) va 7 = (1,1,2),

Ta co :
il = Vat +yt+ 24 =1,
7] = V12 + 12 + 22 = /6.
il .o = V6

Theo hé trén, ta ¢6 4.0 = 2% + y> + 222 = /T va
Do dé

a0 = (22,92, 2%)(1,1,2) = 2% + > + 222 > V6 = || . |7]

Diéu nay mau thuan véi (II).

Vay hé trén vo nghiém.

Qua cac vi du trén 16 rang ta thay su phong phi, tinh hiéu qua, ngan gon clia viéc su
dung tich vo6 huéng dé giai mot sé bai toan thuong giap. Sau day 1a mot sé dé toan deé
luyén tap :

Bai 5 : Giai phuong trinh :

VT +1+vV3—x2=2Va2+ 1.

Gidi : DK : -1 <2 <3. Dat v = (z,1), 7 = (Vo + 1,V/3 — ).
Khi d6 @. 7 = a1 + 1+ /3 — x;

Y

T = VT L/ (Va T 12+ (VB —a)? = 2Va? F 1.

Do d6 w. 70 = |u|.|?| = W, cong tuyén

voe+1

@%z (DK : 0 <z < 3)

i



1
(:>a:2:§+ s -3 +r+1=0
—x

S ((x—-1D@*—22-1)=0

=21 =1, =14+ /2, nghiem 23 = 1 — v/2 < 0, bi loai

Bai 6 : Giai hé phuong trinh

rT+y+z=3
Pyt +22=3
4y’ +2"=3

Giai : Xét hai vecto u = (x,y,2) va v = (1,1,1).
Ta ¢6 :

UV =122+ 1y + 12 =224+ 22 =3

W]V = VR R+ 2V 12+ 12 =343 =3

— — B —
= u. v =|u|.|v]|=3
tit dé suy ra @ va U cong tuyén véi nhau. (1)
ma || = 7] =3 (2)

Tit (1) va (2) suy ra @ = ¥
Vay nghiém ctia hé phuong trinh trén c6 toa do 1a (1,1, 1)

r+y+z=1
Bai 7 : Giai hé phuong trinh sau: 2yt +2=1
2Py + =1
Giai :
Chon ' (z;y;2), v (z% 9% 22) titdé baisuy ra |w| =1, .0 =2 + 3 + 2% = 1.
Mat khéc ta lai ¢6 |0 = /2t + y* + 24 = /1 — 2(22y% + y222 + 2222) < 1. Nen suy ra

TS|
zy =0
N Y r=1y=0z2=
L v =1 yz =0
Nhu vay dan den N & & r=0y=12=
cos(u,v) =1 zx =0

(7, 7)=0

Thit lai ta duge nghiém cia hé la (z;y; z) = (1;0;0), (0; 1;0), (0; 0; 1).

Bai 8 : Giai phuong trinh :sinx 4 cosx = 1.
Giai:
Ta chon céc vecto u = (sinx,cosz), v = (1,1)
Taco: w. v =sinx + cosz = 1.

Mit khac .70 = |W|. |V | cos(W, V) = Veos?x + sin? x.4/1+ Lcos(u, V) = v2cos(W, V)
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Vay w. v = v2cos(u, 7)

Do d6 cos(w, V) =2 = (W, V) =

Vi 7 = (1,1) nén ta suy ra o = k27 va x = %+ k2m v6i k 1a mot so t nhién.

Vi du 9: Giai phuong trinh :

VT +1+vV3—x2=2Va2+ 1.

Giai : DK: —1 <2 <3.Dat @ = (2,1), b = (Vo + 1,V3—2).
Khidé @.b =avz +1++3—x;

|7|.m = VT Ly (Vo T D2+ (VB2 = 2V T L.

Do d6 @. b = |E)|’?’ :>E),? cong tuyén

<:>§:\/_V;fji DK :0<x<3)
(:):Ezzg_ii@x?’—?)xz—l—x—i—l:O
Sa-1)(2*-2r-1)=0

& 11 =1,20 =1+ /2, nghiem 23 = 1 — /2 < 0, bi loai

Vi du 10 : Giai hé phuong trinh

2?4yt = —y(z + 2)
P4 r+y=—2yz
327 + 8y* + 8wy + Syz = 2x + 4z + 2.

Giai : Hé da cho tuong duong véi

z(x+y)+yly+2)=0
r(z+1)+yRz+1)=0
Mz +y)P +4ly+2)?2=(z+ 12+ 2y +1)%

Xét cac vectd :
ﬁ

T=(@y), b =(@+yyt2),7=(+1,2:+1)
=7a.b=0ad.¢=0,4b2=72
2 —

*NéuE):Othx:yzo,Z:%,

— — . . N
Néu a # 0 thi b va ¢ cong tuyen = ¢ = +2

¢ ooy 7 £ 1 1
Xét hai truong hop ¢ =20 va ¢ =—-2b tacor =0,y =3,z = 3.
Vay hé ¢6 hai nghiem (x, y, z) 1a (0,0,—1), (0,4, 1)



Vi du 11 :Giai phuong trinh sau :

2V2 B
\/$—H+\/_—\/x+9.

Giai : Dieu kién x > 0.
Chon W = (2v2;Vx + 1), 7 = < ;H; %), ap dung (I') ta suy ra :

2v/2 142
+ Ve <V8+x+14/— =+ +09.
Vao+1 Vs r+1

Nhu vay dau "=" dat dugc khi:

24/2 1
V2 _ T, L
vr+1 1 7
Két luan phuong trinh da cho cé nghiem = = %
Vi du 12: Gii phuong trinh sinz + v/3. cosz = 1.
Giai :Dat o = (v/3;1), ¥ = (cosz;sinz), suy ra :
@] =2,]7]=1,(04 %) = 5. (04, ¥) =«
khi d6 phuong trinh tréd thanh: .2 = 1 . Hay:
1
|| . |7 .cos (U, V) =14 2cos (W, V) =1 cos (W, V) = 5© (W, 7)==
Theo hé thiic sac-lo ta c6 : (OA, V) = (—/)1, W)+ (U, V) + k2r(k € Z)
S (O0A,T)=2+T 4 kor
6 3
2%+ yz =

Vi du 13 : Giai he phuong trinh sau :{  y? — 2z =

Giai : Chon ba vecto: W (y; 2), v (z; 2), W (y; —)
T phuong trinh thit ba suy ra : v
T phuong trinh hai suy ra : u.w =
P 1 — = P 2 PR N X
Néeu u = 0thisuy ra v, w cong tuyén < z° + yz = 0 trai véi phuong trinh dau.
d N
Nhu vay @ = 0 hay y = z = 0. Tt phuong trinh dau 22 +yz = 0=z = 1.

Kiém tra lai ta c6 nghiém ctia he (z;y; 2) 1a :(1;0;0) va (—1;0;0).



(y—1)+yz=0
Vi du 14 : Giai hé phuong trinh sau :{  2(22 —3) +y(z —2) =0
(22 =3+ (x—2)=(y— 1)+ 22

Giai : Chon ba vecto w (z;y), v (y — 1;2), W(2z — 3;2 — 2).
Tt phuong trinh dau suy ra: @. 0 =0 (1)
Tit phuong trinh hai suy ra: @.w =0 (2)
2 _ 2

Tit phuong trinh ba suy ra : w2 = w
L —

Néu @ =0 &z =y=0thay vao hé suy ra : 2 = 1 hodc z = 2.
z — z

Néu w # 0 tir (1) v (2) suy ra v, W cong tuyen.

ﬁ

v

Ma tit (3) 6 02 = w?néntasuyra: v = w.

—1=2z-3 =2z—2
Véi v =W < 4 - & =
Z=xx—Z T =2

Thay vy, z vao (1) ta dugec x = %,y = %,z = %.

—1=3-2 =4-2
Véi v = —w < 4 PR 4 -
Z2=z—x r=20

Thay vao (1) ta dugc x =0,y =4,z=0hoac x =0,y =0,z = 2
Két luan nghiem ctia he (z;y; 2) 1a (0;0; 1), (0;0;2), (0;4;0 va (%; %; %)



