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MG dau

Chuyén dé "He phuong trinh vd hé bat phuong trinh chita can thic" 1a
mot phan quan trong ctia chuong trinh Toan & bac THPT. Cac bai toan vé
phuong trinh, bat phuong trinh, hé phuong trinh va hé bat phuong trinh
chita can thitc c6 thé xem nhu nhitng dang toan co ban ctia chuong trinh dai
s6 bac THPT. M&i bai toan c6 thé c6 nhiéu cach giai. Tuy nhién, trong luan
van nay chi tap trung dé cap dén cac phuong phap gidi hé phuong trinh va
hé bat phuong trinh chia can thic. Nhiéu phuong phap chinh théng khac
nhu phuong phéap bieéu dién ham sb, phuong phép hé tuyén tinh,. .., khong
dé cap trong luan van nay. Cac phuong phap giai toan & day chii yéu co
tinh dinh huéng chung cho nhitng 16p bai toan co ban nhat thuong xuat hién
trong cac ki thi Hoc sinh giéi vd Olympic toan bac THPT. Luan vin gom
phan mé dau, ba chuong, phan két luan va danh muc tai liéu tham khéo.

Chuong 1. Mot s6 kién thiic chuan bi.

Trong chuong nay trinh bay cac khai niem da thic doi xing va phan doi
xiing, tinh chat ctia da thic déi xing, mot so tinh toan v udc luong bicu
thitc chita can thiic.

Chuong 2. Hé phuong trinh chita cén thiic.

Dua trén tinh chat da thic déi xing, chuong nay trinh bay khai niém,
phuong phap giai phuong trinh chita can thic, hé phuong trinh déi xting loai
1, loai 2. Ngoai ra, trong chuong nay con trinh bay mot sé6 hé phuong trinh
dac biét chita can thic.

Chuong 3. Hé bat phuong trinh chia can thiec.

Chuong nay trinh bay khai niém, phuong phap giai bat phuong trinh chita
can thic, hé bat phuong trinh déi xting. Ngoai ra chuong nay con trinh bay
mot s6 he bat phuong trinh dic biét chia can thiec.

Trong thoi gian thyc hién luan van nay, t6i da nhan duge sy chi dan tan

tinh, chu déo ctia Gido su - Tién si Khoa hoc Nguyén Van Mau. Toi xin bay



t6 long biét on sau sac clia minh t6i thay da gitp toi hoan thanh luan vin.
To6i chan thanh cdm on Ban giam hiéu va cidc ban dong nghiép Truong
THPT Thuy Son - Hai Phong da nhiét tinh gitp dé t6i trong qué trinh hoc

tap va hoan thanh luan van nay.

Tac gia



Chuong 1

Mot s6 kién thitc chuan bi

1.1. Cac tinh chat co ban cua da thic déi xing va
phan dbi xiing
1.1.1. Da thitc déi xing

Dinh nghia 1.1. Gi4 stt A 1a mot mién nguyén, mot da thite f (1, zo, ..., ;)
€ Alry,xo,. .., x,), dude goi 1a mot da thite ddi xting néu va chi néu véi moi

. P 1 2 ... n .
phép thé < it i ; >, ta c6 f(z1,22,...,70) = f(Ti, Tiyy-- -, Ti))

trong d6 f(z;,, T, ..., x;,) suy ra tit f(x1,x9,...,x,) bang cach thay x; bdi

xil,:%,...,xi .

1.1.2. Mot s6 dang da thitc déi xiing so cap Viete
Dinh nghia 1.2. Cho @ 1a bo n s6 {a1,as,...,a,} (n>1, n € N). Khi d6

flx)=(r+a)(x+az)...(x+a,)
= 2" + Ey(@)z" ' 4+ Ey(@)2" ? + - + E,(a).

Trong d6 Ey(a) = > ai, Es(@)= > aa;, E,(@)=aias...a,.
i=1

1<i<j<n
Dit Ey(a) = 1.
Ta goi E.(a)(r € (1,...,n)) 1a cac ham (da thic) doi xing so cap thi r
(E.(@) 1a tong clia tat ca cac tich r s6 khac nhau ctia bo s6 @.)
Ki hiéu
rl(n —r)!

Po(@) = == E,(a).



Dinh nghia 1.3. Gid st xq,29,...,2, 13 bo n cic s6 thyc khong am (ki
hiéu bdi (T) va y1, Y2, - - -, Yn 14 b cac s6 thuc khong am khac duge ki hieu
b (7).

Hai day (Z) va (y) dugc goi 1a dong dang (va ki hiéu (Z) ~ (7) néu ton
tai A € R (A #0) sao chota cé x; = Ay; (j=1,2,...,n)).

1.1.3. Da thitc déi xitng ba bién

Da thiic F(z,y, 2) v6i bo 3 bién thuc z,y, z duge hiéu 1a ham s6 c6 dang

N
F(z,y,2) :ZMS(Qs,y,z), (1.1)
s=0
trong do
M(z,y,2) = Z aijkxiyjzk, 1,7,k € N. (1.2)
i+j+k=s

Dinh nghia 1.4. Néu F(2,y/,2) = F(x,y,2), trong d6 (2,1, 2) 1a mot
hoan vi tly ¥ ctia (2, v, 2) thi ta goi F(x,y, z) 1a mot da thitc d6i xtng.

1.2. Mot s6 tinh chat khac ctia da thic déi xing

Phép giai nhiéu bai toan clia dai s6 so cap sé trd nén dé dang néu ta biét
lgi dung tinh déi xing trong cac gia thiét ctia bai toan. Qua nhitng thi du cu
thée dudi day ta sé thay i thuyét déi xting duge ap dung nhu thé nao dé giai
theo mot phuong phap thong nhat nhiéu loai bai toan ctia dai s6 so cap.
1.2.1. Phan tich da thiic thanh nhan t&

Vi du 1.1. Phan tich da thic sau thanh nhan ti (trén R)
f(z,y) = 62* — 1123y — 182%y* — 11zy® + 6y*.
Lot giai. Ta co

Flz,y) =6(z* + y*) — 1ay(z? + y?) — 1827

= 6(0) — 4oioy + 202) — 1log(0? — 205) — 18073

= 60} — 35020, + 1603
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Vé phéi 14 mot tam thic bac hai déi véi oy.
3

3 2

167!

N6 c6 cac nghiém la 09 = 20% , 09 =

Vi vay ta c6 f = 16(0y — 207) (02 —
Tu do

) = (207 — 03) x (307 — 1603).

f(a,y) = |26z +9)" = zy| |3z +y)” — 162]
= (2x2 + 3xy + 2y2) (3:1:2 — 102y + 3y2) .

Nhan tit thtt nhat c6 nghiém phiic, ta dé nguyén. Nhan tit thtt hai phan tich
thanh 3z% — 102y + 3y = (z — 3y)(3z — y).
Vay ta c6 f(z,y) = (22* + 3zy + 2¢°) (x — 3y) 3z —y) .

1.2.2. Ching minh hing dang thic
Vi du 1.2. Chitng minh hing dang thtc
(@ +y+2)(@y+az+yz) —ayz = (z+y)(z+2)(y+2)

Lot gidi. Ta co vé trai 1a o109 — 03. Md cac dau ngoidc trong vé phai ta
dugc:

(z+y)(z+2)(y + 2) = 2%y + %2 + Pz + 22> + 2 + y2® + 22y2

= (0102 — 30’3) + 20’3 — 0109 — 03.
Vi du 1.3. Chiing minh ring néu x +y + z = 0 thi
eyt 4 2 = 2(ay + 22+ y2)’

Loi gidi. Taco z* 4+ y* + 24 = O’il — 40109 + 20% + 40103.

Theo gia thiét x + y + 2 = 0, vay nén
ot oyt 4+ 2t = 202 = 2(xy 4+ 22 4 y2)°

1.2.3. Ching minh bat dang thiic

I. Truong hop hai bién.
Ta c6 the ap dung cé két qua cac da thic doi xing dé ching minh nhiéu
bat dang thitc. Co sé ctia phuong phap nay la chd ¥ sau:
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Gia st 01, 09 12 nhiing s6 thiyc. Mudn cho cac s6 x, y xac dinh béi cac dieu

x =0 . g NN
Ty 113 cac s6 thuc, dieu kién can va dua 1&AIO%—40220.

kién:
Y = 02

Muén cho z,y 1a cac s6 thuc va khong am diéu kién can va du 1

A:J%—402>O, o1>0, o9 >0.

Gia stt da cho mot da thiic ddi xting f(x,y) va can phai ching minh rang
v6i nhitng gia tri thyc bat ki 2,y (hodc véi nhitng gia tri khong am bat ki,
hodic v6i x +y > a, tuy theo cac diéu kien ctia bai toan, da thic f(z,y)
lay nhing gid tri khong am f(z,y) > 0). Mudn vay trudc hét ta phéi thay
f(z,y) béi biu thiic clia n6 qua o1 va 09. Roi trong da thitc tim dudc ta
thay o bdi bicu thiic clia n6 qua oy va s6 khong am A = o7 — 40y, tiic 1a ta
dat o9 = i(a% — A). Két qua la ta thu duge mot da thic ctia o7 va A, va ta
phai chiing minh rang véi nhitng gia tri khong am ciia 2 va véi nhitng dieu
kien vé o1 da cho, da thitc d6 chi lay nhitng gia tri khong am. Thong thuong
cach lam nay dé hon chitng minh bat dang thic da cho.

Vi du 1.4. Chting minh ring néu a, b 1a nhitng s6 thiic thda man dieu kién
a+b>cvac> 0 thita cé bat ding thic:

a2+b2>£; a4—|—b4>c—4; a8+b8>—8.
-2 -8 — 128
Lot gias. Ta co
a2+b2:0%—202:03—2.3(0%—A)zéaf—i—%A.

Vi A > 0 va theo diéu kién da cho oy > ¢, nén

a’+ > > =2

DO | —

Ap dung két qua do ta duge

1/1.\% 1
a4—|—b42§<502) = —*

2
a® +b® > 1 104 = 1 &,
2\ 8 128
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