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MG dau

Toan hoc la mot moén hoc quan trong trong chuong trinh pho thong. Viéc
giang day va hoc tap mén toan trong truong pho thong khong nhitng nhim
trang bi cho hoc sinh nhitng kién thic cu thé dé ap dung trong cuoc séng
cling nhu trong cac mon hoc khac ma diéu quan trong hon 1a cung cap va
ren luyén cho hoc sinh nhitng ki nang, phuong phap mén hoc moét cach tu
duy ctia Toan hoc, diéu can thiét cho hoc sinh trong ci cuoc doi.

Chuyeén dé vé phuong trinh, bat phuong trinh va hé dai s6 c6 vi tri rat
dac biet trong toan hoc, khong chi 1a ddi tugng nghién ciu trong tam cla
dai s6 ma con 1a cong cu dac luc trong nhiéu linh vuc ctia giai tich, hinh hoc,
lugng giac va tng dung.

Trong cac ky thi thi hoc sinh giéi Toan qudc gia, tuyén sinh Dai hoc, Cao
dang va Olympic Toan sinh vién thi cac bai toan lien quan dén giai he phuong
trinh cting hay dudgc dé cap va duge xem nhu 1a nhitng dang toan thuoc loai
khé. Cac bai toan lién quan dén hé phuong trinh nam trong chuong trinh
chinh thiic clia Toan dai s6 va giai tich & bac trung hoc pho thong.

Mac du trong qué trinh giang day, giao vién va hoc sinh da dugc co sat
rat nhiéu nhung khi gip bai toan giadi hé phuong trinh trong cac deé thi cac
em hoc sinh thuong thay ling ting trong qua trinh tim ra cach giai.

Dé dap tng cho nhu cau boi dudng gido vien va boi dudng hoc sinh gidi vé
chuyen dé hé phuong trinh va tng dung, luan vian "Mot sé6 phwong phdp
gidi hé phuong trinh bdac hai tong qudt va wng dung" nhim cung
cap mot s6 phuong phap giai cac hé dai s6 bac hai hai an dang doi xting va
khong déi xting trén co sé dé ap dung gidi cac bai toan c6 lien quan.

Luan van la mot chuyén dé nham cung cap cho gido vién va cac em hoc

sinh cic cach giai hé bac hai tong quat va ting dung ciia né doi véi cac linh



vite dai s0, giai tich, luong giac... ddc biet luan van hudéng t6i boi dudng hoc
sinh giéi bac trung hoc pho thong.

Ngoai phan Mé dau va Két luan, luan van dugce chia thanh ba chuong dé
cap dén cac van dé sau day:

Chuong 1 trinh bay cac tinh chat co ban ctia da thic, phuong phap giai
phuong trinh bac ba, bac bén téng quat.

Chuong 2 trinh bay cac phuong phap giai hé bac hai tong quat dang déi
xting va khong doéi xing.

Chuong 3 trinh bay mot s6 ting dung ctia hé phuong trinh gidi quyét mot
s6 dang toan lién quan.

Toi xin bay t6 long biét on sau sic doi véi Gido su, Tién si khoa hoc
Nguyén Van Mau, nguoi thay da truc tiép huéng dan, cung cap tai lieu va
truyén dat nhitng kinh nghiém nghién ctu cho toi.

Toi xin chan thanh cAm on cac thay, co gido trong Ban giam hiéu, phong
Dao tao va khoa Toan - Tin truong Dai hoc Khoa hoc - Dai hoc Thai Nguyén,
Truong THPT Nguyén Hueé, ban be dong nghiép va gia dinh da gitp dé tao
diéu kién t6t nhat dé toi hoan thanh ban luan vin nay.

Thai Nguyén, thang 4 nam 2015

Hoc vién

Biii Thi Mai



Chuong 1

Cac tinh chat cd ban cua da thiic va
phuong trinh dai s6

1.1 Mot sb tinh chat ctia da thiic dai sb6

Dinh nghia 1.1 (Xem [1],[4]). Da thiic trén truong sé thyc 1a bicu thitc c6
dang

P(z) = a,2™ + ap_12" !

+ ... +a1x+ ag (1.1)
trong do a; € R va a,, # 0.

a; duge goi la cac hé s6 cta da thic, trong dé a, dudc goi 1a hé sd cao
nhat va ag dude goi 1a hée s6 ty do.

n duge goi la bac cua da thite va ky kieéu 1a n = deg(P). Ta quy uéc bac
ctia da thitc hang P(x) = ag v6i moi z 1a bang 0 néu ag # 0 va bang —oo
néu ag = 0.

Tap hop tat ca cac da thiic mot bién trén truong cac s6 thuc dude ky hieu
1a R[z]. Néu céc he s6 duge lay tren tap hop cac s6 hitu ty, cic s6 nguyen thi
ta c6 khai niem da thic v6i he s6 hitu ty, da thic véi hé s6 nguyén va tuong
tng la céc tap hop Q[z], Z[x].

Dinh nghia 1.2 (Da thiic bing nhau). Hai da thitc P(z) = 3 apz®, Q(x) =
k=0

m
3" brx” bang nhau khi va chi khim = nvaa, = b, véimoik = 0,1,2,...,m.
k=0

Dinh nghia 1.3 (Phép cong, trit da thitc). Cho hai da thic P(z) = 3 apa”,
-y

k
Q(z) = > bpa®. Khi dé phép cong va trit hai da thitc P(x) va Q(x) duge
k=0



thite hien theo ting hé s6 ciia zy, tic 1a

max{m,n}

P(x) £ Q(z) = Z (ay, & by)a"

k=0
Vi du 1.1.
(2 +327 -2 +2)+ (2 +a—1)=2" + 427 + 1.
Dinh nghia 1.4 (Phép nhan da thtic). Cho hai da thic P(x) = 3 apa”,
k=0

Q(x) = > bpz® . Khi dé6 P(x).Q(z) 1d mot da thitc c6 bac m + n va co céc
k=0

hé s6 duge xac dinh béi

P(z)Q(x) = z cpa® (1.2)
k=0

k

trong d6 ¢, = > a;bi_;.
i=0

Vi du 1.2.

(z° + 2 + 32 + 2)(2* + 3z + 1)
= (L.D)2° + (1.3 + 1.2 + (1.1 + 1.3 4 3.1)2°
+ (11433 +2.1)2* + (3.1 + 2.3)z + (2.1)
= 2° +dat 4+ 72 + 1222 + 92 + 1.
Tiép theo, ta nhéc lai bac clia tong, hiéu va tich ctia cac da thic.
T cac dinh nghia trén day, dé dang suy ra cac tinh chat sau :
Dinh 1i 1.1 (Xem [1],[4]). Cho P(x), Q(z) la cac da thic bac m, n tuong
ting. Khi do:

a) deg(P + Q) < max{m,n} trong d6 néu deg(P) # deg(Q) thi dau bang
x4y ra. Trong truong hop m = n thi deg(P & Q) c6 thé nhan bat cit gia

tri nao < m.

b) deg(P.Q) = m + n.



Dinh 1i 1.2 (Xem [1],[4]). V6i hai da thie P(z) va Q(x) bat ky, trong do
deg(Q) > 1, ton tai duy nhat cac da thic S(z) va R(x) thod man dong thoi
cac dieu kién:

i) P(x) = Q(x).S(z) + R(x).

ii) deg(R) < deg(Q).

Theo ky hiéu ctia dinh 1y thi S(x) duge goi la thuong s6 va R(x) duge goi
1a du s6 trong phép chia P(z) cho Q(x).

Vi du 1.3. Thuc hién phép chia 323 — 222 + 42 + 7 cho 2 + 2x

303 — 202 +4x + 7 | 2% + 22
323 + 622 3r — 8
—8x? +4x + 7
—8x% — 16
200 + 7

Vay ta c6 32® — 222 + 42 + 7 chia 2% + 22 dude 3z — 8, du 20z + 7.

Trong phép chia P(x) cho Q(z), néu du s6 R(z) dong nhat bang 0 thi ta
noi rang da thic P(x) chia hét cho da thic @Q(x). Nhu vay, P(x) chia hét
cho Q(x) néu ton tai da thic S(x) sao cho P(x) = Q(x).S(x). Trong trudng
hgp nay ta ciing n6i Q(x) chia hét P(z), Q(x) la ude ctia P(x) hoac P(x)
14 boi cia Q(z). Ky hiéu tuong ting la Q(x) | P(x) va P(x):Q(z).

Cho P(x) va Q(x) la cac da thitc khac 0. Udce chung 16n nhat ctia P(x)
va Q(x) 1a da thitc D(x) thod man dong thoi cac diéu kien sau:

i) D(x) la da thiic don khdi, tiic 1a ¢6 he s6 bac cao nhat bang 1.
ii) D(x)la udc chung cia P(z) va Q(x), ticla D(x) | P(x) va D(z) | Q(x).

iii) Néu D'(z) cing la u6c chung ctia P(z) va Q(x) thi D(z) cing la ude
cua D'(z).

Tuong tu, ta c6 khai niem boi chung nhé nhat ctia hai da thiec.
Cho P(x) va Q(x) la cac da thic khac 0. Boi chung nhé nhat ctia P(x)
va Q(z) 1a da thitc M () thod man dong thoi cac diéu kién sau:

iv) M(x) la da thiic don khdi, ttic 1a c6 hé s6 bac cao nhat bang 1.
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v) M (z)1aboi chung ciia P(x) va Q(z), ticla P(x) | M(x) va Q(z) | M(x).

vi) Néu M'(z) cting 1a boi chung ctia P(x) va Q(x) thi M'(z) cing la boi
cia M (x).

Ky hieu UCLN va BCNN ctia hai da thitc P(z), Q(z) laUCLN (P(x),Q(x)),
BCNN(P(x),Q(x)) hay don gidn hon 1a (P(x), Q(x)), [P(x), Q(z)].
Hai da thic P(x), Q(x) dudc goi 1a nguyén t6 ciing nhau néu

(P(z),Q(z)) = 1.
1.2 Phuong phap giai phuong trinh bac ba, bac bén
v6i hé sé thuc
1.2.1 Phuong trinh bac ba

Trong phan nay ta néu phuong phap gidi phuong trinh bac ba véi hé s
thuc tuy y:
ax® + b + cx +d =0, a # 0. (1.3)

Bai toan 1.1. Giai phuong trinh (1.3) khi biét mot nghiem = = x.

Loi gidi. Theo gia thiét thi azd + bx2 + cxg+d =0
(1.3) & az® + ba® + cx + d = ax) + baj + cxg + d

& ala® —x3) +b(x* — 23) + c(z —20) =0
& (1 — x0)[az® + (azo + b)x + azf + brg + ] = 0.
1) Néu A = (azg + b)* — 4a(axd + bzg + ¢) < 0 thi phuong trinh (1.3) c6

nghiém duy nhat z = .
2) Néu A > 0 thi phuong trinh (1.3) ¢6 cac nghiem

T = Xy
. —(axg +0) £ VA
B 2a



Hé qua 1.1. 1) Néu x( la nghiém cta phuong trinh (1.3) thi diéu kién can
va di dé phuong trinh (1.3) ¢6 ba nghiém phan biét 13

az? + (azo + b)xo + azxd + brg +c#0
A = (azg +b)? — da(az? + bxg + ¢) > 0.

2) Néu g 1a nghiém ctia (1.3) thi c6 thé phan tich :
azr® +bx® +cx +d = (v — x0) f () (1.4)

trong d6 f(x) 14 mot tam thitc bac hai xac dinh.
3) Néu x1, w9, x3 1a cac nghiém ctia phuong trinh (1.3) thi

az’® + br’ + cr +d = alx — 11) (2 — 22)(z — x3)

va cO cong thitc Viete

( b
I + I9 + Ty = ——
“a ¢
< T1X9 + Tox3 + T3x1 = —
a
d
T1X92X3 — ——.
\ a
Bai toan 1.2. Giai phuong trinh
ax® +br* +cx+d=0 (1.5)
vii
ac® = db’. (1.6)

(Khi d6 phuong trinh (1.5) — (1.6) ¢6 tén goi 1a phuong trinh hoi quy bac
ba)
Loi giai. Tu (1.6) suy ra

)e=0=0b=0va

s d
(16) e ar* +d=0s 2 =1/ ——,
a
_d C\3
2)c7£O$b7£Ova—:(g).
a
Détg:—xo thi ¢ = —bzg,d = —ax}.
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