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L.OI CAM ON

Luan van nay dudc hoan thanh tai truong Pai hoc Khoa hoc, Dai hoc
Thai Nguyén duéi sy huéng dan tan tinh cia NGND-GS. TSKH Nguyén Van
Mau, truong Dai hoc Khoa hoc tu nhién - Dai hoc Qubc gia Ha Noi. Tac gia
xin bay t6 long biét on chan thanh va sau sic vé sy tan tam va nhiét tinh
clia thay trong sudt qua trinh tac giad thyc hién luan van.

Trong qua trinh hoc tap va lam luan van, tit bai giang ctia cac Gido su,
Phé Gido su cong tac tai Vien Toan hoc, cac Thay Co trong Dai hoc Thai
Nguyeén, tic gid da trau doi thém rat nhiéu kién thitc phuc vu cho viéc nghién
cltu va cong tac cua ban than. Tt day long minh, tac gia xin bay to long
cam on sau sic t6i cac Thay Co.

Tac gia xin chan thanh cam on Ban Giam hiéu, phong Dao tao Khoa hoc
va Quan hé qubc té, Khoa Toan - Tin truong Dai hoc Khoa hoc, Dai hoc
Thai Nguyén da quan tam va gitup do tac gid trong sudt thoi gian hoc tap
tal truong.

Cudi cling toi xin gii 161 cdm on t6i gia dinh, ban be, lanh dao don vi
cong tac va dong nghiép da dong vien, giup dd va tao diéu kién tot nhat cho
toi khi hoc tap va nghién cu.

Tac gia

Nguyén Ngoc Tinh
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MG dau

Chuyén dé phuong trinh va hé phuong trinh trong Toan hoc cap THCS
va THPT la mot trong nhitng don vi kiét thitc truyén thong, va cuc ky quan
trong. Céac bai toan vé phuong trinh va hé phuong trinh c6 thé xem nhu
nhitng dang toan co ban nhat ctia chuong trinh dai s6 bac phd thong. Mbi
bai toan déu c6 thé c6 nhiéu cach gidi. Tuy nhién viec hé théng hoéa cac
phuong phap giai sé cho phép nhin nhan cac bai toin theo mot hé thong
nhat quan. Tit d6 cac em hoc sinh c¢6 thé thay dude thuat toan chung dé giai
cac bai toan vé phuong trinh va hé phuong trinh.

Trong deé tai nay, khong nham khao sat day du cac khia canh ctia van dé
vé gidi, bién luan phuong trinh, hé phuong trinh ma chi dua ra cach gidi va
bién luan phuong trinh bac ba theo phuong phap méi. Cung véi dé 1a nhiing
tinh chat, dinh 1y da dugc chitng minh vé tinh chat nghiém ciia phuong trinh
bac ba. Dua vao cach giai va bién luan ctia phuong trinh. Ung dung vao giai
mot s6 hé phuong trinh dai s6. Ngoai ra 1a mot s6 ing dung khac ciia viéec
giai va bién luan phuong trinh bac ba. Luan van dugc chia lam ba chuong:
Chuong 1 trinh bay cach gii va bién luan phuong trinh bac ba tong quét va
mot s6 tinh chat, dinh 1y vé tap nghiém ctia phuong trinh bac ba.

Chuong 2 xét cac ting dung ctia phuong trinh bac ba vao giai hé phuong
trinh va phuong trinh lugng giac. Trong chuong nay dua ra he thong bai tap
tit mitc do don gidn cho dén nhitng bai toan thi chon hoc sinh gidi cac tinh
va hoc sinh gidi quoc gia c6 huéng dan giai.

Chuong 3 trinh bay mot sb ting dung khéc ctia phuong trinh bac ba. Cu thé
la tng dung ctia phuong trinh bac ba vio dé gidi mot so6 bai toan phuong
trinh bac bén. Ung dung clia phuong trinh bac ba vao gidi quyét cac bai
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toan ma yéu t6 nghiém ctia phuong trinh 13 cic yéu t6 do dai trong tam giac.
Phan cudi 1a mot sé phuong trinh luong giac co thé gidi duge bang cach dua
vé phuong trinh bac ba dai so.
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Chuong 1

Cac kién thic co ban vé phuong
trinh bac ba

1.1 Phuong phap giai phuong trinh bac ba

Céac sach hién nay cht yéu trinh bay cach gidi phuong trinh bac ba theo
cach co dién 14 cong thic Cardano thong qua s6 phitc. Tuy nhién toi lya chon
giai phuong trinh bac ba theo cach ciia GS. TSKH Nguyén Van Mau da trinh
bay trong quyén “Phuong phap giai phuong trinh va bat phuong trinh” dua
vao cac dong nhat thic dai sd v luong gidc khong trén truong so thue.

Nhan xét ring moi phuong trinh bac ba tong quat

amr® + b+ ez +d =0 (a; #0)

déu c6 thé dua dugce vé dang:

2+ ar? +br+c=0 (1.1)
trong do
bl C1 d1
a=—b=—c=—.
aq ap aq
3 2
Data::y—g,tacé <y—§> +a<y—g) +b(y—g)+c:()<:>
3 . " a’ b 2a3+ab
—py = q, trong d6 p = — — b; =——+——c.
Yy —py=4q, gdop 3 ;g 27 3

1) Néu p = 0 thi phuong trinh c6 nghiém duy nhéat y = ¥/g.
2) Néu p > 0, dat y = 2\/%5 khi d6 ta dugc phuong trinh 4¢3 — 3t = m

3v/3q
2p\/D

vl m =
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a) Néu |m| < 1, dat m = cos o khi d6 phuong trinh ¢6 ba nghiem
atm

o
t1 = cos g; 93 = COS
b) Néu m = 1 thi phuong trinh c6 nghiém don ¢ = 1 va nghiém boi
t=—=

—_

2
Néu m = —1 thi phuong trinh c6 nghiém don ¢t = —1 va nghiém boi

. 1 1
d) Néu |m| > 1, dat m = §(d3 + ﬁ) trong d6 d® = m &= v/m? — 1, khi
. 1 1 1

do6 phuong trinh c¢6 nghiém duy nhat ¢ = §(d + c_i) = 5(\/m +vm?2—1+
vm —vm? —1).

3) Néu p < 0, dit y = 2, /—gt khi d6 ta duge phuong trinh 463 + 3t = m
3V3 1
ﬂ. Dat m = =(d® — =) véi d&® = m £ vVm2+1 khi d6

VP ? 1 1 1

phuong trinh ¢6 nghiém duy nhat ¢ = é(d — =) = 5(\3/771 +vVm?2+1+

d
vVm—vm?+1).

vl m =

1.2 Céc tinh chat nghiém ctia phuong trinh bac ba

Dinh 1y 1.1 (Dinh li Viete). Goi 21, 29, £3 1a nghiém ctia phuong trinh (1.1),
khi d6

T =21+ 22+ 23 = —a

T5 := 2129 + Tox3 + 2321 = b

15 := r1x903 = —cC.

Tt dinh I Viete ta cé cac tinh chat sau:

. 1 1 1 b

Tinh chat 1.1. 7, = — 4+ — + — = —.
I i) I3 C

1T + Toxg + x321  TH b

Ching minh. Ta co T, = = = :
L1223 13 c

Tinh chat 1.2. Ty := 23 + 23 + 25 = a® — 2b.

Ching minh. Taco Ts = (r1 + xo + x3)2—2(a:1x2+x2x3+333x1) = a®>—2b.
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Tinh chat 1.3. Tg := (71 + 22) (22 + 23) (23 + 1) = —ab + c.

Ching mainh. Ta co

T = (Tl — :L‘l)(Tl — x‘g)(Tl — 1133) = Tl(xlilfz + Toxs + 5173331) — X1T2X3
= T1T2 — T3 = —ab + c.

Tinh chat 1.4. T7 := 23 + 23 + 23 = —a® + 3ab — 3c.

Ching minh. Ta co

(371 + X9 + 553)3 = (331 + 562)3 + 3(331 + 1?2)333(3}1 + 29 + 563) + :L‘g
= 2} + 3wy29 (11 + 29) + 23 4+ 3T (w1203 + T223) + X3

= xi’ + 117% + x% + 3T1($1£U3 + .Igafg) + 3$1$2(T1 — .1:3)

=23 + o3 + 23 + 311 (2179 + 1ox3 + T371) — 3T1T273

=i + a3 + x5 + 3 Th — 375

=T, =23 + 25+ 23 = (21 + 22 + 23)° — 3TV Ty + 313

=T? — 3Ty + 313 = —a® + 3ab — 3c.

Tinh chat 1.5. Ty := (z1+29—23)(2o+23— 21 ) (23+21 —22) = a—4ab+8c.

Ching mainh. Ta c6

Tg - (T1 - 2$3)(T1 - 2$1)(T1 - 21‘2)
= T13 — 2T12(x1 + 19 + .Tg) + 4T1($1$2 + Xox3 + x3:1:1) — 8T1T9x3
= T} + 41T, — 8Ty = a® — 4ab + Sc.

T+ To+ T3+ x ab—3c ab
1 2+ 2 3+ 3 1 _ab_q
X3 1 X2 c C

Tinh chat 1.6. T :=

Ching minh. Ta co

Ty +2x9+x 1+ T9+x Ty +2x9+x
T, = 1 2 3+ 1 2 3+ 1 2 3_3
T3 I I9
1 1 1
=(:U1—|—£U2+£L’3)(—+——|——)—3
I I9 T3
b
—T\T,-3="2-3
c
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Tinh chat 1.7. Ty := x5 + 2323 + 2327 = b* — 2ac.

Ching mainh. Ta co
Ty = (122 + 223 + r311)” — 2(:1313:3333 + xlxgxg + .T?.’Egﬂfg)
— (@120 + ToT3 + 2321)° — 221 22x3(X1 + T2 + 23)
= T? — 2737, = b* — 2ac.
Tinh chat 1.8.
Ty = o] + 25 + 23 = a* — 4a*b + 2V* + 4ac.
Ching mainh. Ta co
Th :a:il—i—asg—i—xg
= (2] + 5+ x%)z — 2wty + wixd + xix?)
= T2 — 2Ty = (a® — 2b)" — 2(b* — 2ac)
= o' — 4a®b + 2b* + 4ac.
Tinh chat 1.9. véi moi k, [ ta c6
Tho = (k +lay)(k + lzo) (k + l23) = k> — k*la + ki*b — IPc.
Ching minh. Ta co
Tio = (k4 lxy)(k + lxo) (K + l3)
= k3 4 K l(x) + 29 + x3) + kP (2129 + 2ox3 + 2371) + Py zoxs
= k* — k’la + kI°b — PPc.

Tinh chat 1.10.

1 1 1 a
113121 %— +— = —.
T1X2 Tol3 3T C

Ching manh. Ta co
1 1 1
+ +
T1X9 T2X3 311
T1+ T2+ T3

L1T2X3
jﬁ a

T3 =

_TS_C_
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Tinh chat 1.11.

2
1 T9 3 2b— a
Ty = + = .
T3 3T T1X9 C
Ching minh. Ta co
I I9 T3
Ty = +
T3 3T T1T2
22+ a+a2 T 2_92b
2 2 3 __ 145 _a
T1ToX3 T3 —c
_ 2b— a’?
— —
Tinh chat 1.12.
1T ToXk 3T b?
Tys = 172 203 381 _ o, 0
T3 I I9 C
Ching minh. Ta co
LTixry  ToX3z — T3x1
Ti5 =
X3 I i)
1T + Tox3 + x371 T
T1T2T3 T3
b2
= 2a — —.
C
Tinh chat 1.13.
1 1 1 b> — 2ac
he=gtgtag="@a
1 2 3
Ching minh. Ta c6
1 1 1

Tw=—5+—5+—

So hoa bdi trung tam hoc lieu

2
ry Ty I3
2,.2 2,.2 2
X175 + 2375 4 x37
- 2,.2,.2
L1LyT3
T10 bZ — 2ac

o2 2
T3

2
1
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