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> DANG TOAN 5: GIAI PHUONG TRINH BANG CACH PAT AN PHU PUA VE HE
PHUONG TRINH.
1. Phuwong phap giai.

Trong mot phuong trinh ma c6 hai dai luong c6 moi lién hé véi nhau thi ta dat m01 dai lugng ay 1a
mot an méi tir d6 ta dua vé dugc hé phuong trinh(dé dang giai duoc) c6 duoc tir mbi lién hé hai dai luong
d6 va phuong trinh ban dau. Giai hé phuong trinh tir d6 tim duoc nghiém ctia phuong trinh ban dau.

2. Cac vi du minh hoa.

Vi du 1: Giai cac phuong trinh sau

a) Y20 + 2 + V16 —z = 6 b) §/2(z —2) + {f4(z +2) = 2.
Loi gidi

a) bPKXDb: z <16.

|u =320+ x
bat

suyra u < V36, v >0 va u® +0v> =36

=V16 -z
Khi d6 phuong trinh tré thanh v + v = 6
o a . u+v==06 v=6—u vV=6—1u
Taco hephumgtrmh:{ui* bt =36 1u3 (6 —uP =36 |u@+u—12) =0 (¥
u=20
Phuong trinh (*) < |u = 3 théaménugé/%.
u = —4

Véiu=0=0=Y20+z<2=-20,u=3=3=3Y20+z<2="7va

u=—-4=-4=3204+z <z =-84

Vay phuong trinh da cho c6 ba nghiém: z = —20;2 = —84;2 = 7.
b) bPKXP: x > —2
u=32(z—2
Dat ( ) suyra u > 0,0 > 0 va v' —2u* = 16
v = ,4/4(x + 2)
Khi d6 phuong trinh tr¢ thanh v + v = 2

Ta c6 hé phuong trinh: | . LT
a Co n¢ uong trinh: . <~
N o -2t =16 |ot —2(2-0) =16

u=2—-0 u=2—-0 «
Tl 20t — 120 £ 240 -32 =0 (v-2)(v3+4v2—4v+16):0<)
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Vi v’ + 407 — 40 +16 = v’ + (20— 1)’ +15 > 0 nén hé phuong trinh

Taco u=0= §2(z—2) = 0 & 2 = 2(thoa min)

Vay phuong trinh ¢6 nghiém 1a z = 2

Nhan xét : Khi gap phuong trinh ¢6 chira cac dai luong /a + f(x), f(x) va /b — f(:z;) (hoac
b+ f(x) ) thitadit u = Ja + flz)v= Jb— f(z) (hodcv = \Jb— f(x) ) va dua vé& h¢ phuong

g(wv)=c g(wv)=c N g, ‘
trinh (hodc 1 , b ). Giai hé tim dugc u, v tir d6 gidi phuong trinh

. u=2-v vw=0
()@ v =9 & 0_2(thoaman)

W+t =a+0b w =1 =a—

u=.a+ f(a;) hodac v = 1/b:l:f(:z;) tim duogc .
Vi du 2: Giai cac phuong trinh sau

a) Y13 + 2z + Y13 — 2x — 23169 — 42? =8

b) z+ 4 —2° =24 3234 —2°

¢) (152” +6)/3(2” +2) = 252° + 36x + 2

Léi gidi

)D't u = \3/13+2$ 3 " 4 2%
a) va = U vt =
T lo=%¥13-22

Phuong trinh tr¢ thanh v + v — 2uv = 8

w4 0P = 26 S —9
Vay ta c6 hé phuong trinh & (u * U) 3%(“ * U) 6 (*)
u+v—2uv =8 u+v—2uv =8

pat | =" & > 4P hé phuong trinh (%) o thanh | oor — 20
a Py’ > , hé phuong trinh (*) tré than S_9p_g
26° - 35(9—8) =52 [25° -39 +245 -52=0 §=2
W=5-8y = 0P =858 “lp=-3
2=u+v )
Thay vao ta co 5 , do do u,v la nghiém cua phuong trinh
-3 =uwv
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X =-1

X*-2X-3=0¢«
X =3

u=—1 u =3
. Suy rai 5 hoac {

v =

Ju=-1
V('n{ 3:>313—|—2x:—1<:>x:—7
’U:

u=3 f
Véi{v:_1:>313+2$:3(:)$:7
Vay phuong trinh c6 nghiém la x = £7 .
b) z+ 4 —2° =24 3z¥4 — 2
Pity=Y4—2° =2 +¢° =4
Phuong trinh tré thanh = 4+ y = 2 4 zy

x3+ 3:4 3— :4
Vay ta c6 hé phuong trinh Y & <x—|—y) 3xy<a;—|—y) *)
T+y=2+uay T+y=2+uzy
pit]° =" Y 6 5 4p, he phuong trinh (*) o thanh | o0 4
a I > , hé phuong trinh (*) tré than S—924p
99 —35(5-2)=4 [8°—-35"465-4=0 §=1
&
P=S5-2 RS — 2 P=-1
l=xz+y :
Thay vao ta cé ] = z,y la nghiém ctua phuong trinh
= L1445
X —X—1-0e x —1EY0 2
1-+5
2
1++5

Do d6 phuong trinh c¢6 nghiém la z = 5

c¢) Phuong trinh twong duong véi

—252% +15,/3(2% + 2)a® + 6,3 (2 +2) — 360 = 2

& 2’ 4 (262" + 153 (2% + 2)o* + 6,/3(a* +2) — 362) = 2
o2t (1/3(:1;2 +2) —2x)3 =2
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Béty:,/ii(x?+2)—2:E:><2:L“+y)2 :3(x2+2)<:>:1:2+4xy+y2 =6
Phuong trinh tr¢ thanh z° + ¢* = 2

4y’ =2
2 +4xy +y* =6

Do do ta c6 hé phuong trinh , day 1a hé dbi xtmg loai 1 giai hoan toan twong ty trén

ta dugc nghiém cua hé phuong trinh la (x; y) = (1; 1)
Vay phuong trinh c6 nghiém la x = 1.

Vi du 3: Giai cac phuong trinh sau

a)r* —z+1=+v1-8z b)x2+3x+3:2«3/%+%
? x

Loi gidi

a) bPKXD: xgé

DétVl—Sx:1—2y,y§%z>1—8x:4y2—4y+1<:>y2+2x:y

Phuong trinh tro thanh 2° —z +1=1-2y & 2> +2y =z

2
+ 2z =

Vay ta c6 hé phuong trinh y2 1 (*)

T +2y==x

2 2 :y
=1 —y —|—2y—2x:x—y@(m—y)(m—i—y—i’)):()<:>
T=3-y
Thay vao phuong trinh dau ctia hé phuong trinh (¥):
. y=0=2=0 L
Véiz=ytacdy’+2y=y< v +y=0% (thoa man)
y=—-1=2z=-1

Véix =3 —y taco y2+2(3—y):y(:)y2—3y+6:0(vénghiém)

Vay phuong trinh ¢6 hai nghiémla x =0 va z = —1.
b) DPKXD: z = 0.

Phuong trinh twong duong v6i o + 32% + 3z = 220 +3 & (¢ +1) —1=242(z +1) + 1

-1

bit y = z + 1 phuong trinh trg thanh ¢* — 2 = 232y + 1, datt =2y +1 =y =
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y'-1=2t (1)

Khi d6 ta c6 hé {t?) 1oz (o)

Lay (1) trir (2) ta co:y® — t* = 2t — 2y
Sy—t) (v +yt+£)+2(y—t)=0
Sy—t)(y¥+ut+t+2)=0y—t=0

2
(Vi y2+yt—|—t2—|—2:[y—i—%] +Zt2+2>0)
Véit =y thayvao (1)tacd v* —1=2y <y’ —2y—1=0

y=—-1=z=-2
1++5 ~14++5
=7 =——

2
145

<:>(y—|—1)<y2—y—l):0<:> y =

2
1—+/5
= =
2

Y

Vay phuong trinh c6 3 nghiém z = —2;z

_ ol 1445
2 )

Nhan xét:
e Phuong trinh ¢6 dang az® + bz + ¢ = va'z +b' tadat
Va'z +b' = ay + 8 = o’y’ +2a8y —a'z + B —b' = 0 va phuong trinh trg thanh
az® +br +c—ay — [ = 0. Tudo tachon «, 3 sao cho hé phuong trinh

2,2
“V j 2aby —a'z 45— Qg 1a d6i xtrng. Hoan toan tuwong tw d6i v6i phuong trinh chira can bac
ax® +br+c—ay— 0B =0

n.
e Khi gip phuong trinh c6 thé dua vé dang f” (x) +b=ay af(x) —b tadua vé hé d6i xtmg loai 2
t" +b=ay

béngcéchdétt:f(x);y:\”/a“ﬂ?)—btacc”hé y" +b = at

Vi du 4: Giai cac phuong trinh sau:

a) 42 + 5+ 3z +1 =13z b) 102> + 122 + 3 = zv22* + 22 + 1

Loi gidi
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a) DPKXD: z > —%

Phuong trinh twong duong voi (3 — 2z )2 +V3z+1=2+14

u=3—2x 11
bat Ww>0u< ==v+u=x+4
N3z +1=v 3

Phuong trinh tr¢ thanh v + v = z + 4 (%)

iy tacd b o t‘h{vz+u:$+4
ay ta co he phuong trin 2
uw+v=z+4
= (v tu) (v +0)=0e (vou)lutv-1) =0« vzzlfu

Véi v = u thay vao (*)taco > +u =z + 4 hay<3—2x)2+3—2x:x+4

15+97 . 15 + Vo7
—g Uiz ==

sS4’ -1z +8=0< 1 = vikhidd v = u < 0)

V6i v =1—u thay vao (*)taco v* +1—u=z+4 hay(3—2x)2+1—<3—2:c>:x+4

:%(loaimZ%Vivzl_(?’_%)<o)

15— 97 | 11-+73
=  var=——""
8 8
b) Phuong trinh twong duong véi (3x+2)2+x2—1:x\/x(3x+2)—x2+1
— 2 —z2 +1
Pt u =13z +2)— 2’ +
v =3z + 2

sS4 —1lz+3=0< 12

Vay phuong trinh c6 hai nghiém z =

,u>0suyra v’ =zv—12°+1

Phuong trinh trg thanh v* + 2> — 1 = zu.
w =av—1"+1

,UQ

Vay ta c6 hé phuong trinh
ay C P g { 1=

u="v

:>u2_U2—332+1=:E’U—£E2+1—~'EU<:><U_U)(U+U+x)zo<:> u+v+zxz=0

Véiu=vtaco v’ =azv—2a2°+1 hay(Sx-l—Q)2 :x<3x+2)—x2+1
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z=-—1

ST +102+3=0< 3 (loai z = =1 vikhidd u =v=-1<0)
r=——
7

V(’)’iu+v+1::():>u:—:c—v:—4x—2tacé(—4x—2)2:x(3x+2)—x2+1

N L QY [

——(loai = ——
14

—7 -7

14
Chi y: Day 1a phuong trinh bang sau khi dit v = f (a:), v = g(m) dua vé hé huong trinh con an z ma

S 4 +14r+3=0& z = vikhi dé u < 0)

Vay phuong trinh c6 hianghiémla = —1 va z =

c6 thé dua vé phuong trinh tich. Sau khi tim dugc nghiém can tim u,v dé kiém tra xem c6 théa méan diéu
kién 4n phu hay khong.

Vi du 5: Giai cac phuong trinh sau

a) Y23 — 227 = 322 b) 22 + Y9 — 2* = 327 + 13

Loi gidi

a) bPKXD: z < i/g

bity =v3-22*, y>0=22" + 9> =3

Phuong trinh trg thanh é/éy =V3—-2? 2 +22 =3
22 +y* =3 (1)

2y3+x2:3(2)$2x3_2y3+y2_$2:0

Vay ta c6 hé phuong trinh {

r=1

& (r—y)(2* +2y+2y' —2—y) =0 20+ 20y + 2" 5 —y =0

Tacod 22° + 2xy +2y° — v —y > 0, Va,Vy, that vay
Néuleth12x2-[—2xy+2y2—x—yzx(Qx—l)-l—y(Q:n—l)—l—QgQ >0
NwO<o<l=l<y<V3thi2e +2uy+2y —a—y=20+2(2y—1)+y(2y—1)>0
Néux§0:>y2\/§th12x2+2xy+2y2—x—y:x2+<x+y)2—x+y(y—1)>0

Do d6 (*) < z = vy, thay vao phuong trinh (1) ta duwoc 22° + 2 =3 & 22° +2° -3 =01 =1
Suy ra phuong trinh c¢6 nghiém z = 1.
Vay phuong trinh c6 nghiém duy nhat x = 1.
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b)Pat V9 —2® =y = 2> +4° =9
Phuong trinh tr thanh 2z +y = V32” +13 = (20 +y) = 32° +13 & 2* + 3 + day = 13

> +y* =9 z+y) —3zy(z+y)=9
Vay ta c¢6 h¢ phuong trinh { | ) Y & < y) ) y( y) (**)
- +y +dry =13 <:1;—|—y)—|—2xy:13
pat |” = Y 6 5 4 e phuong trinh (%) o thanh |-, 0L 2
a Py’ > , hé phuong trinh (**) tré than S 1 9P — 13
29% —39(13—8%) =18 [5S*—-395—-18 =0 [(S—3)(59*+155+6)=0
2P =13 - §? 2P =13 — §? 2P =13 - §?
/4 2 2 2 2 26
Taco $* > 4P = §* >2(13-5") = § =
2
1 22 2 22
Mit khac 5S* + 155 + 6 = 25 + 12 +S2+6——52—6+6——5>0
4 16 3 16
S =3 3=x+y i
Do d6 hé phuong trinh (***) < p_o suy ra 5 , T,y la nghiém cua phuong trinh
X 3420 |
_ — PN
+ X =2
Suy ra h¢ phuong trinh (**) c6 nghi¢m (x,y) la <1;2) va (2;1).
Thir z = 1,z = 2 vao thiy thoa man phuong trinh
Vay phuong trinh c6 nghi¢mla z = 1,z = 2
3. Bai tap luyén tap.
Bai 3.70: Giai cac phuong trinh sau:
2 (32 +1) + (30 -1) + Y02 —1=1 b) Yo + 17—z =3
Bai 3.71: Gidi cac phuong trinh sau:
2) 22 + g = |23 b) 42> + Tz +1 = 24z + 2

¢) ¥3z —5 = 82 — 362> + 53z — 25
Bai 3.72: Gidi cac phuong trinh sau:

a) V2 — 2 = (2 -z b) Y222 =V2 2.
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Bai 3.73: Giai phuong trinh: (42 — 2 + 3)> — 2° = g(l)

Bai 3.74: Giai phuong trinh
a) Px+4=x"+3x" +x-2 byr? -3z +4=a¥z® —2? —z—1
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