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A. Ly thuyét chung vé phuong phap dat an phu

Phuong phap dat an phu la mot ky thuat quan trong trong viéc gidi cac hé
phuong trinh phic tap. Y tudng co ban 1a bién d6i hé phuong trinh ban dau,
bang cach dat mot hoac nhiéu biéu thirc chra an thanh cdc an maéi (&n phu), dé
dua hé vé mot dang don gidn hon, quen thudc hon (vi du: hé phueng trinh bac

nhat hai an, hé doi xing...).
Cac budc giai tong quat
1. Buéc 1: Phan tich va chon an phu: Quan sat hé phuaong trinh, tim ra cac

bi€u thirc chung, 1ap lai hodc cé maéi lién hé dac biét dé dat lam an phu. Doi

khi can bién déi hé mot chut trude khi dat.

2. Budc 2: Pat diéu kién cho an phu (néu cé): Mot s6 an phu cé diéu kién
vé mién gia tri (vi du: an phu la can thic, binh phuong...). Viéc dat diéu kién

giup loai nghiém ngoai lai.

3. Buéc 3: Chuyén hé phuong trinh ban dau vé hé theo an phu: Thay thé
cac biéu thirc da chon bang &n phu dé c6 moét hé phuong trinh méi, don gidn
hon.

4. Budc 4: Giai hé phuong trinh theo an phu: S dung cac phuong phap da
bi€t dé€ tim gia tri cla cac an phu.

5. Budc 5: Quay lai cac an ban dau: TU gia tri cla cac &n phu vira tim dugc,
thay nguoc lai vao biéu thic dat ban dau dé tim nghiém (x, y).
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6. Budc 6: Ki€m tra va két luan: Doi chi€u nghiém tim dugc vai diéu kién xéac

dinh ban dau cta hé (va diéu kién cla an phu) dé€ dua ra két luan cudi cung.
B. Cac dang hé phuong trinh thuong gap

1. Hé phuong trinh doéi xing loai |
Pinh nghia: La hé phuong trinh ma khi ta thay déi vai tro ctia x va y cho nhau
thi ttg phuong trinh trong hé khéng thay déi.
Phuong phap giai:
e DatS=x+yvaP=x*y,
e Diéu kién dé cé nghiém x, y la S2 = 4P.

e Bién doi cac phuong trinh trong hé theo S va P. M6t s6 bién d6i thuong gap:

o X% + y2 = (x+y)?-2xy =52-2P
o X3 + y3 = (x+y)3 - 3xy(x+y) = S3 - 3SP
o X* + y* = (X2+Yy?)? - 2x2y? = (5% - 2P)2 - 2P?
e Gidi hé phuong trinh mai véi hai an S va P.
e V&i moi cap (S, P) théa man S? = 4P, x va y sé la hai nghiém cla phuong
trinh bac hai: t2-St + P = 0.
Vi du minh hoa
Vi du 1: Gidi hé phuong trinh: { x+y +xy=5;x2+y2=5}
Giai:
Dat S = x + y, P = xy. Diéu kién 52 = 4P.
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Hé phuong trinh tré thanh:

{S+P=5(1); (x+y)?-2xy =5} {S+P=5;52-2P=5(2) }
Tu (1) suyra P=5-S. Thay vao (2):
S2-2(5-5)=5&S52-10+25=5e52+25-15=0

Giai phuong trinh ta dugc S = 3 hoac S = -5,

e VGiS=3=P=5-3=2.Kiém tra diéu kién: S2 =9, 4P = 8 = S? > 4P (thda
man).
X, y la nghiém cula phuong trinh t2 - 3t + 2 = 0 & (t-1)(t-2) = 0 & t=1 hoac
t=2.

Vay ta c6 hai cap nghiém (1; 2) va (2; 1).

e VGiS =-5=P=5-(-5) =10. Kiém tra diéu kién: S2 = 25, 4P = 40 = S? 4P

(loai).
Vay hé phuong trinh cé hai nghiém la (1; 2) va (2; 1).
Vi du 2: Gidi hé phuong trinh: { x+y=4; x*+y*=821}
Giai:
PbatS=x+y,P=xy.TacésS =4,

Bién doi phuong trinh thir hai: x* + y* = (X2 + y2)2 - 2x2y2 = ((x+Yy)? - 2Xy)? -

2(xy)? = (S2-2P)2 - 2P2.
Thay S = 4 vao, ta c6: (16 - 2P)2 - 2P? = 82

< 256 - 64P + 4P2 - 2P? = 82
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©2P2-64P +174 =0 P2-32P+87 =0
Giai phuong trinh ta dugc P = 3 hoac P = 29,

e VGi P = 3: S=4. Diéu kién S? = 16, 4P = 12 = S? > 4P (théa man).
X, y la nghiém cua phuong trinh t2 - 4t + 3 = 0 & t=1 hoac t=3.

Ta cé hai cap nghiém (1; 3) va (3; 1).
e VGi P = 29: S=4. Diéu kién S2 = 16, 4P = 116 = S2 4P (loai).
Vay hé cé hai nghiém la (1; 3) va (3; 1).
2. Hé phuong trinh déi xung loai Il

Pinh nghia: La hé phuong trinh ma khi ta thay déi vai tro cda x va y cho nhau

thi phuong trinh nay tré thanh phuong trinh kia cda hé.

Phuong phap giai:

e Tru vé& theo vé hai phuong trinh cta hé.

e Phuong trinh mdi thu dugc thuong ¢é dang tich: (x - y) * G(x, y) = 0.

e TU do, ta xét hai truong hop:

o Truong hgp 1: x -y = 0 & x = y. Thay x = y vao moét trong hai phuong

trinh ban dau dé giai tim nghiém.

o Truong hgp 2: G(x, y) = 0. K&t hgp phuong trinh nay véi mot phuong

Vi du minh hoa

Vi du 1: Gidi hé phuong trinh: { x2 =3y + 2; y2=3x+ 2}

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 4/9



Giai:

Trir vé theo vé hai phuong trinh, ta duoc:
X?-y?=3y +2)-(3x+2)e (x-y)x+y)=-3(x-y)
e (X-y)x+y+3)=0

@ X-y=0hoacx+y+3=0

e Truong hop 1: x = y. Thay vao phuong trinh dau tién:
X2=3x+2ex?-3x-2=0.
Gidi ra ta dugc x = (3 + V17)/2 hoac x = (3 - V17)/2.
Vi X =y nén ta cé hai nghiém: ((3 + v17)/2; (3 + V17)/2) va ((3 - V17)/2; (3 -

V17)/2).

e Truong hop 2: x + y + 3 =0 < y =-x - 3. Thay vao phuong trinh dau tién:
x2=3(-x-3)+2ex2=-3x-94+2ex>+3x+7=0.

Phuong trinh nay c6 A = 32 - 4%1*7 = 9 - 28 = -19 0, nén v6 nghiém.
Vay hé cé hai nghiém nhu trén.
3. Hé phuong trinh dang cap

Pinh nghia: La hé phuang trinh c6 dang f(x, y) = a, g(x, y) = b, trong dé f(x, y)
va g(x, y) la céc biéu thirc dang cap (téng sé mi cha x va y trong mdi sé hang

la bang nhau).
Phuong phap giai:

e Budc 1: Xét truong hgp x = 0, thay vao hé dé tim y. Néu cé cap (0, y) thoa

man, dé la mot nghiém.
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Budc 2: Xét truong hgp x = 0. BDat y = tx.

Budc 3: Thay y = tx vao ca hai phuong trinh ctia hé. M6i phuong trinh sé c6

dang x* * F(t) = ¢ (v4i k l1a bac dang céap).

Budc 4: Khir x bang cach chia vé theo vé hai phuong trinh, ta dugc mét

phuong trinh chi chra an t.

Budc 5: Giai phuong trinh tim t.

Budc 6: Véi moi gia tri t tim dugc, thay y = tx vao mdt trong cac phuong

trinh (da bién d6i) dé tim x, tir d6 suy ra vy.
Vi du minh hoa
Vi du 1: Gidi hé phuong trinh: { x2 - 2xy + 3y? =9; 2x2=xy + y2=8 }
Giai:
Nhan thdy x=0 khong phai la nghiém cla hé.
bat y = tx. Hé phuong trinh tré thanh:
{ x2 - 2x(tx) + 3(tx)?2 = 9; 2x? - x(tx) + (tx)2 =8 }
o {x3(1-2t+3t2) =9(1); x2(2-t+t?) =8(2)}
Lay (1) chia (2) vé theo Vvé:
(1-2t+313)/(2-t+t?)=9/8
e 8(l-2t+ 3t2) =9(2-t + t?)
< 8- 16t + 24t2 = 18 - 9t + 9t

 15t2-7t-10=0
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Giai phuong trinh ta dugc t = 1 hoac t = -2/3.

e Vit =1: =y = x.Thay vao (2):
X?(2-14+1%?)=8e2x?=8ex2=4 o x =2 hoac x = -2.
Néux =2thiy=2.Néux=-2thiy=-2.

Ta c6 nghiém (2; 2) va (-2; -2).

e VGit =-2/3: =y =-2x/3. Thay vao (2):
x3(2 - (-2/3) + (-2/3)?) =8 & x%(2 + 2/3 + 4/9) = 8
& x2(28/9) = 8 & x2 = 18/7 & x = £V(18/7) = £3vV14/7.
Néu x = 3V14/7 thiy = -2v14/7. Néu x = -3V14/7 thiy = 2v14/7.

Ta c6 nghiém (3V14/7; -2V14/7) va (-3V14/7; 2V14/7).
Vay hé cé 4 cap nghiém.
4. Cac dang khac st dung an phu

Ngoai cac dang chuan trén, phuong phap dat n phu con rat linh hoat, dp dung

cho nhiéu hé phuong trinh khac.

a. Pat mét an phu

Vi du: Gidi hé phuong trinh: { V(x+1) + V(y-1) =4; x+y =10}

Giai:

Diéu kién: x = -1,y = 1.

Patu = V(x+1), v =V(y-1). Diéu kiénu =0, v = 0.

Tacouw =x+1l=x=u?-1;,v?=y-1=y=v2+1.

Phuong trinh x + y = 10 tré thanh (u2-1) + (v + 1) = 10 & u2 + v2 = 10.
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Hé ban dau tré thanh hé doi xing loai I:
{u+v=4,u2+v>2=10}

PatS=u+v=4,P=uv.Tacou?+Vv?=52-2P=16-2P=10=22P=6=>P =
3.

u, v la nghiém cta phuong trinh t2 - 4t + 3 = 0 & t=1 hoac t=3.

e Néu u=1, v=3 (thda man u,v = 0):
Vix+l)=1lex+l=1ex=0.
V(y-1) =3 e y-1=9ey=10.

Nghiém (0; 10).

e Néu u=3, v=1 (thda man u,v = 0):
V(x+1l) =3 e x+1 =9 & x = 8.
Viy-l)=leyl=1ey=2.

Nghiém (8; 2).

Ca hai nghiém déu théa ' man diéu kién ban dau. Vay hé cé nghiém (0; 10) va

(8; 2).

b. Pat nhiéu an phu

Vi du: Gidi hé phuong trinh: { 2/(x-1) + 1/(y+1) = 3; 1/(x-1) - 3/(y+1) =-2 }
Giai:

Diéu kién: x = 1,y # -1.

Patu = 1/(x-1), v = 1/(y+1).

Hé phuong trinh tré thanh:
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{2u+v=3;u-3v=-21}

Pay la hé phuong trinh bac nhat hai an. Giadi hé nay, ta cé thé nhan phuong

trinh th& hai véi 2 réi trlir, hodc dung phuong phap thé:
TUu phuong trinh th hai: u = 3v - 2. Thay vao phuong trinh dau tién:
2(3v-2)+v=3e6v-4+v=3ecT7v=T7Teov=1.
Suyrau=3(1)-2=1.
Quay lai an ban dau:
euU=1lel/(Xx1)=1lex-1=1ex=2.
ev=1lel/(y+l)=1ley+1=1ey=0.

Nghiém (2; 0) théda man diéu kién. Vay hé cé nghiém duy nhat la (2; 0).
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