Mot thoang vé phuong trinh ?
NgayMaiTuoiSang(Lé Vian Chanh)
L3i m3 dau va chit ty sy

Sau khi chuyén dé nay hoan tat, toi sé gac ki€m nghe theo 15i thady 2M: ” Diing

qui mé toan so cap !”. Va ciing dap lai cAu hdi ctia thay to6i :” Em ¢6 thich toan
cao cap khong?”. ” Sao nay , em sé& chon todn hay tin?”.Va c4 16i hda clia t6i, va cd

mong mudn tdéi mudn [Am gi d6 cho cong dong.

Trude khi bt ddu toi xin luu § vai diéu :

1. C6 nhiing ¥ ki€n mang tinh chii quan ctia tac gia
2.Cach trinh bay sé thi€u logic .Vi ¢6 2 ngudi thiy cho toi 2 15i khuyén : hoc lai
tiéng Viét , hoc cich trinh bay..That té hai.
3. C6 thé c6 nhiéu 161 tinh toan do ban than toi tinh todn rat d&. Va ca sai x6t vé
chinh t4

Nhiing diéu t6i quan tdm: Ban gidi nhu the ndo ? Cau hdi nay hoan toan khéc :
Loi gidi nhu thé nao ? . Véi cau héi trén , t6i doi hdi : C4 mot qua trinh tim ki€m
161 gidi , chit khong phai [a cai dich sau cing (khong phai 1a hdi-trd 16i ma [a : hoi
-suy nghi- tra 15i ”).Do6i khi , nhiéu van d& ma cac bac tién boi da [am , khi ching
ta ti€p nhan khong biét dugc qua trinh , vi sao ho dén véi két qui nhu vay ? ( C6
18 c6 nhiing diéu khong nén viét ra. Vi rit ngay ngd ?).D6i véi t6i diéu d6 rat quan
trong.B3i vi thai THPT, toi tu hdi : Vi sao ban d6 ¢é thé lam bai khé dén nhu vay
? Dén bay gid , khi bi€t duge nhiing bai toan d6 gin lién véi lich stt va né khong
nhiéu 16i gidi thi t6i mGi hi€u ra : Phai hoc tap va lién két nhiéu van dé , khong
don gidn 1a suy nghi mot cach i rac



Mot s6 noi dung sé trinh bay :
LMot s6 phuong phap gidi hé phuong trinh ( kém vi du minh hoa)
1. Phuong phap dit 4n phu ( cAn gidi quyét cac cau héi : khi ndo ? tai sao va lam
th& nao dit 4n phuy)
2.Phuong phap ham s6
Tan dung tinh bi€n thién
Khao sat s6 nghiém ( ¢6 thé dung tinh 15i ,1dm)
Duang dinh 1y Lagrange,Rolle

3. Truc cin

4.Danh gid bat ddng thic.

5.Lugng gidc hoa

6.Qui vé ptr ddng cap

7He d6i xting ,vong

8. Qui vé hé d6i xtng tit hé vong ( bat d6i xdng ),.
[L.Kinh nghiém va cich Gng phé véi cic dang phuong trinh khac nhau
LPTr Da thic

2.Pt chida cin

3.Ptr ma

4. Ptr t6 hgp

........

IILMot s6 bai toan cu thé
IV. Két thic

LMot s6 phuong phap gidi hé phuong trinh ( kém vi du minh hoa)
[L.Kinh nghiém va cich Gng phé véi cic dang phuong trinh khac nhau
IILMot s6 bai toan cu thé
IV. Két thic



IILMot s6 bai toan cu thé



Céc bai toan :
Bai 1:[tt,nhn] Gidi phuong trinh :

0<xr<1
8x(222 —1)(8zt — 822 +1) =1

http://www.maths.vn/forums/showthread.php?t=27562

Bai 2: [ZenBi’ date="Oct 27 2009, 05:33 PM’] Gidi pt : Vo —1+ Vo +3 +
2¢/(x—1)(22 =3z +5) =4 —2z

http://diendantoanhoc.net/forum/index.php?showtopic=48286

Bai 3: [quote name="Nguyen Ngoc Thanh’ post="226858" date='Jan 22 2010, 05:16
PM’]

V3—a+V2+x=a3+2% 42 -1
Bai toan 4:

[quote name="kummer’ date="Aug 22 2005, 02:36 PM’ post="32019"] Gidi phuong
trinh:

V2 + Ve —3=2V3
http://diendantoanhoc.net/forum/index.php’showtopic=9088 Bai toian 5:

322+ 1l —1=13V223 + 222+ — 1

Bai todn 6:

32*-1) _ 36,303 4 3 = ()

Bai toan 7: [quote name="kummer’ date="Oct 5 2005, 06:32 PM’ post="37137"] Cho

a,b e (1,00

a#b

Gidi phuong trinh sau:
(2 4+ x)(a® +b") = 2(a+ b)* + z(a + b)

Lay tu :
http://diendantoanhoc.net/forum/index.php?showtopic=7205
Bai toan 8:
[quote name="kummer’ date="Sep 13 2005, 05:01 PM’ post="34841’]
Gidi phuong trinh: 3m4+9§;jﬂﬁ?”+8 = (z+1)vVz?+3
Bai toan 9:
[quote name=kummer’ date="Sep 21 2005, 07:15 PM’ post="35635"] Gidi phuong
trinh :
(a + b)2sin2m _ a2sin2m _ b2sin2m — a20032m + b20032m _ (a + 6)20032m Vél

a,b

13 hai s6 thyc duong cho truéc
MM [/quote] http://diendantoanhoc.net/forum/index.php?showtopic=6877
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?=y+a
Gidi va bien luain hé : { ¥ =z2+a
Z2=x+a
Bai 11 [quote name="Karl Friedrich Gauss’ date="Dec 11 2005, 10:47 PM’ post="46922"]}}
VI + Va2 — 14 V15 + 23 = 2% + 2 [/quote]
http://diendantoanhoc.net/forum/index.php?showtopic=9088
Bai 12

[quote name="tropicalgarden’ date="Nov 10 2005, 10:30 AM’ post="41554] Giai hé

r+y*+2'=0
{ y+22+2*=0 [/quote]

s+ +yt =0

Bai 15: [QUOTE=xyzt;151904]
gpt: v2x +1+1=23+ 322 + 22 [/QUOTE]
http://www.maths.vn/forums/showthread.php?p=152849

[quote name="ngtl’ date="Apr 5 2007, 05:38 PM’ post="153135"] Gili phuong trinh:
2% — 3z + vt — 22 = 0. [/quote]

http://diendantoanhoc.net/forum/index.php?’showtopic=30294

[quote name="megastar’ date="Aug 23 2009, 09:30 PM’ post="211582"] Gi?i phuong

trinh: 2° + \/mﬁ—_z — 2008 = 0 [/quote]
http://diendantoanhoc.net/forum/index.php?’showtopic=46520
Bai nay, t6i da dugc Viet gidi thiéu .Nhung that kho, khong thé tudng tugng sé
gidi n6 nhu thé nao?
t+ 22— 12

:>t2+2@:1:>a::21f§t

(224 + 2 = 2008

[quote name="nhatminh’ date="Nov 13 2007, 07:15 PM’ post="172294’] Gili BPT :
:17—%— 1—%>x—%[/quote]
http://diendantoanhoc.net/forum/index.php?’showtopic=35797

[quote name="trinh tinh’ date="Oct 31 2009, 05:52 PM’ post="219236"] Gi?i phuong
trinh 322°—402°+102—+/3 = 0 [/quote] http://diendantoanhoc.net/forum/index.php?showtopic=48.

2y —z) = =3
[QUOTE=phuongkhtn;l18166]{ ?*(z —z) =3 [/QUOTE]
Pz —y)=3

http://diendantoanhoc.net/forum/index.php?showtopic=35214
Céach 1: He phuong trinh mang ddm mau sic ding cAp . Do d6 , ching ta thi
theo huéng nay .

R4 rang nghiém ptr théa didu kien zyz # 0 Dat { Z B :Tx Khi d6 hé tré thanh

:{x?)(t—v) = —
3t} (v —1) =

(1l —t) =

(1)
(2)  Chia pt tha 2,3 cho 1 ta dugc hé sau:

(3)

Wl QO Wit



t—v

Cong hai ptr ta ¢6 : Bi€n déi hé thanh :

t2(v—1) _
gt—v)
vi(1—t) o

(SN

BL-DICED) gyt —t—p = —2 & v = =2
(t—v) t—1
v=l _ __ 9
iy~ " Conghaiprtacé: VI =—-1=VP=—-2—%
t—v ~ bv? )
t—
pd A U -
Néntacé he :q 4 !
ztE=5

Chuyén vé ptr
_ 2(t—3)(2t—3)(¢t>-2
R
Tu nhiing gié tri t, suy ra v. Tt mdi bd t,v ta sé& tim dugc cdc nghiém cda heé .
An chia bén trong phuong phap nay :Mot ki thuat bien ddi d€ khit (miu). Ching
ta lam mat di tinh ddi xing,..Pha v3 diéu nay d€ "dugc diéu khac 7.
cdch 2: Ta thay c4i "vong” dic biét :
—2)+(E—2)+(@—-y)=0
(xy —2xz) + (zy —2y) + (22 —yz) =0
(220% — 2222) + (222 — 2292) 4 (2222 — y222) = 0

\

Vi sao toi quan tAm d&n nhiing t6ng dic biet trén ? S dijti hé trén ching ta c6
thé tao ra nhiing t6ng d6 .
Nhan hai v& (1) cho (y — 2) thi ta s& c6 phan ti (2%y? — 2222). Cd tuong tu nhu vay
: —%%—3@%—2’)%—% = 0 Hay y = 282 Tu diu nay : y — 2 = %. Ta tinh
dugc gia tri cia x. Thay vao hé , ta s&¢ don gidn héa , bing viéc gidi hé pt hai 4n .

Co ban ta c6 thé gidi he

?(y—2)=a

= Thong qua ptr bac 3. Co ban ta ¢ thé gidi he

y (2 —x)

Pr—y)=c

»(y—2)=a

y3(z—2)=0b C6 thé gidi dugc khong ? .
P —y)=c

http://www.maths.vn/forums/showthread.php?t=21391

[quote name="hieu502’ date="Oct 5 2007, 07:27 PM’ post="168661"] gi’i pt:
2,117 4 18% = 47.(2" 4 3 1 5%)
gip minh v?i. thank €c b?n nhiu [/quote] http://diendantoanhoc.net/forum/index.php?showtopic=34
Nhiing ngay 4y, toi bi€t dé€n Viét , va ciing nhiing bai todn pt md thé nay .

D61 v6i nhiing bai todn nay , nghiém ctia nd , chiing ta c6 thé d& dang biét duge
. Diéu chiing ta cAn lam 13 cm d6 1a tAp nghiém cda phuong trinh . Cé thé thong
qua phuong phiap ham s6, dinh Iy Lagrange,BDT,.. Diém ndi troi hon 1a phuong
phap ham s8. Tuy nhién , ching ta phdi khéo léo va chon lya ham s& thich hop .

D61 v6i bai nay, ching ta thudng ding s6 nghiém cta dao ham dé két luan s6
nghiém clia ham .Nén thong thudng tinh 16i ,1d6m ctia ham dugc dung téi.

[quote name='vo thanh van’ date="Apr 14 2007, 10:00 PM’ post="154248"] Gi’i
phuong trinh sau:



22+ = p4+1+4% [/quote] http://diendantoanhoc.net/forum/index.php?showtopic=30582]]
(272 =227+ 2 +1=0

Xét h(z) = 4 —22"4+2+1 =0Khi d6: b'(z) = 4°In4d — 2" In2 + 1 >
47102 - 2" In2+1n2 = (2° — 1)2In2 > 0 Mt khéc : f(0) = 0 Do d6 pt ¢6 nghiem
duy nhat z =0

(2% —1)? + 2 = 0 Ta thay ngay diéu kién :2 <0
TH:z =0 TH:z < 0: Dat:t =1—2% € (0,1) PT trd thanh : #* +log, (1 —¢) =0
Xétf(t):t2+log2( t),0<t<1
') =2t — g t — Tathdy: ¢(1—t) < 1. Va2ln2 < 4 Nen f'(¢t) < 0,Vt € (0,1)
Nén f(t) > @l,li%f( y)=0,t € (0,1)

An phia sau cach dit 4n phu nay : ¢t = g(z). Véi g 1a ham don diéu ting Ptr
trd thanh f o g(z) = 0. Vi f 1a ham don diéu gidm . Khi d6 : ptr khong qua mot
nghiém .

[QUOTE=tu.thach’;117848]Khong gi’i theo lung ¢ic hia nk M

?+al =9+ =(x-0)?+ (y —a)’[/QUOTE]

http://www.maths.vn/forums/showthread.php?t=21391

Bai todn nay 13 mot phan bai bdo vé phuong phap lugng gidc héa clia thay Leé
Qudc Han (TH va TT)

Toi ciing dua ra khodng 6 16i gidi cho bai todn nay .

Né&u xem ba dai trén bing R2. Trong d6 ¢6 du loai : - Gidi pt bac 4,phuong phap
hinh hoc ..

TH: R = 0 thi bién luan bai toin trd nén don gidn TH: Ngugc lai thi cac diém
A(z,a), B(b,y),C(x — b,y — a) nim trén dudng tron tAm O(0,0)

Déng thoi

—_—  —



Bai 1:[tt,nhn] Gidi phuong trinh :

0<zx<1
8r(222 —1)(8zt — 822 +1) =1

http://www.maths.vn/forums/showthread.php?t=27562
[quote= ngaymaituoisang]
Gidi : Ta dung phép d6i bién sau. = cost. Khi d6 :S& dung két qua :
cosnt = P,(cost),V4i P la mot da thic
Tim Py, P,
PT:8costcos2tcosdt =1
. Tu pt nay , ching ta c6 thé rit ra diéu kién :

sinz # 0(1)

Khi d6 nhan hai v& pt trén va 4p dung cong thic :
2sin x cosx = sin 2z

,tacod: sin& = sint

8t =t + 2kmw
x8t =7 —t+2kn, ke Z

2km

*xt = -

st =T, 4 opr ke Z
Tim nghiém t thda diéu kién (*).Khi d6 : chiing ta cé cac nghiém :

2T
*T = COS —
7
47
*T = COS —
7
o
*T = COS —
7
T
*T = COS —
9
3T
*T = COS —
9
5
*T = COS —
9
T
*T = COS —
9



Tu pt nay ta tim dugc 7 nghiém
** Nhan xét :
- Nén diéu kién ban dau 1a khong c6 § nghia .
- Thit gidi mot pt khac :
flz) =2
, VOi:
f(z) = 8x(22% — 1)(82* — 82% + 1)

Diéu nay , sé¢ gy ra mot khé khian. Chinh diéu d6, khi€n chiing ta s& nghi sao
flz) =1

Dep the , diac biet the .Cing ddng nghia , d6 13 mot phuong trinh ’duge dit tu 1y
thuyét. Vi thuc t& chic khong dé€n ndi dep the . va diéu t6i mudn 16t bd 'hay tim
mdt gi d6 c6 thé tng dung, diing nén tim mot diéu gi qua dep .

Tu cau hdi trén , ching ta gidm nhe bdi cAu hdi : "Tim nghiém phuong trinh da
thic véi sai s6 bé cho trudc ’ .Viéc gidm nhe nay khong dem lai nghiém 'dep va
chinh x4c’ .Tuy nhién né ding dugc. Vi dy : ching ta thi xem mot vi dy vé 'dep
ma khong dung dugc’.

26 = V3(2* + VT)', 2 >0

Gidi

:174—\8/5582—(8/5\/?:0

A=V3+4V3V7>0

2 V3 +VV3+4V3VT
2

Nén nghiém
x>0

*x:\/%+\/(*/§+4€7§\/7
2

Nhin cé vé dep 'mit ’ that , nhung chiing ta khong th& biét gia tri cu thé cda né
13 bao nhiéu ?. Nén nghiém d6 khong thé dem vao tng dung. Cau hdi (1) s ban &
phan phu luc.



Bai 2: [ZenBi’ date="Oct 27 2009, 05:33 PM’] Gidi pt : Vo —1+ Vo +3 +
2¢/(z —1)(22 =3z +5) =4 — 2z
http://diendantoanhoc.net/forum/index.php?showtopic=48286
*Loi gidi : Phdong theo ban ['inhtoan’ date="Oct 27 2009, 07:24 PM’]
biéu kien .2 > 1 VT (2) > Vo +3>2,VP(2)=4—22 <2 Do dé:

VT(2) = VP(2) =2

Nén
T =2

* Binh luan : Chic cudc doi khong dén ndi cho ta mdt mi€ng mdi d& nudt the !
Thit lam khé minh chit: vz —1— vz +3+2/(z —1)(22 — 32+ 5) = —2z
* Gidi :

(2)

—

Vi —1+2y/(z—1)(22 -3z +5) =2 +3—2x

Viéc tao ra pt mdi nay ciing ddm bdo né ciing ¢c6 mot nghiéem 1a 1 va dk:

rz>1

Khi d6, ching ta ’161" nhan td
(e - 1)
dé khit bét . . .
Kh@$_1+2V@—1Nﬁ—3I+®Zﬂé%%zZ—iﬁﬁﬁy
ido:

VT >0,VP <0

. Ti€p tuc, 'lam cho né khé nust hon mot chat’
Vi —1+vVz+3+2/(r—1)(22 -3z +5) =2z

1+ V2 +3+2y/((z2 -3z +5) =2z
*Gidi : Ti€p dién qua trinh trén va dk cing nhu ci .Khi d6 :
pt s& din dén : vz — 1+ 2/(z — 1)(2? — 3z + 5) = Ut

T Vzi342e
<
xr =1
or:x>1
. Taco:
3 11 3 /11

10



VP < Vo —1(4r+3)  4r+3

_\/x_1+4\/x_1— 5 <z+1<VT

11



Bai 3: [quote name="Nguyen Ngoc Thanh’ post="226858 date='Jan 22 2010, 05:16
PM’]

V3—a+V2+x=a34+22—4x -1
Phuong trinh ¢6 hai nghiém : 2 = —1,2 =2

Gidi : Ung xt v6i phuong trinh chda cin cda cic da thic .Ching ta ¢6 thé giai
quyét theo nhiing huéng sau:
1- . Khiti can thic ( binh phuong , diat &n phu)
2-. Gidi thong qua phuong phap ham s6
3-S5 dung lugng lién hgp Ban vé manh yé&u clia tiing huéng gidi quyét : 1) Doi ldc
sé gidn di : binh phuong chuyén vé phuong trinh da thic va sau dé phan tich thanh
nhan ti ( cong doan nay st dung phin mém hd trg). Loi gidi nhiéu lic rat tho
, khong dem lai diéu gi dep .Tuy nhién , ta khong ban tAim d&n nghiém [ gi va
khong cAn nhiéu dén sy dic biét . Trong trudng hgp khé khin thi diéu nay sé bi
b& tic .Tuy nhién theo t6i, nén di theo con dudng nay trong mot s6 trudng hgp ,
khi chua thay hoic khong thé thay nghiém dic biét clia phuong trinh.
2) Ding dugc trong trudng hop biét tat cd cdc nghiém hoic mdt nét dic biet cia
ham sd.
3) Cing st dung khi da bi€t duge vai nghiéem dic biét .Viéc [am nay c¢6 ¥ nghia :
14y phan nhan td ra ...

( phuong trinh nay : Ching ta nhanh chéng nhan ra :
- Khong co diém dic biet d€ dit 4n phu
- Ngay cd phuong phap ham s& ciing ding khong duge ( sé chi ra 3 bén duéi )
- Khong nén binh phuong vi sé din d&€n phuong trinh bac cao

> 8

Tuy nhién & day, toi s& c6 ging thuc hién cic huéng gidi d6 . Nhu phan tich
& trén thi da loai dugc mot s& huéng .Ching’ ta sé gidi quyét bai toan trong huéng
thuan 16i .Sau d6 sé thuc hién cac huéng khic d€ thay dugc nhiing khé khin 4n
chtta bén trong mdi huéng .

s,

Huénd duge chon d€ gidi quyét bai toan 13 "nhan lugng lien hop”

Khi d6 : ching ta cAn b8 sung cac dai lugng :
P(x),T(x)

sao cho : khi khit dugc cin thi xuat hién nhan t ( chta nghiém ). Nhu ban dau,
ta nhan xét
r=—1,x=2

13 hai nghiém cta phuong trinh .
V3—z—P@)]+[V2+z—T@)]=2*+2>—4z —1— [P(z) + T(z)]

Chiing ta s& chon lya thé nao ?

12



. v | V3—xz=|r -1
Ching ta thay : { VIT T = [2|Va € Dy
Khi chiing ta chon ham tri tuyét sé gay bat Igi , khi cAn phan tich thanh nhan ti
Do d6 ta sé chon P, T sao cho d& phan tich thanh nhan t& .Tu § nay, ching ta sé
chon P,T 1a céc da thiic ( nhung c6 kém mot s6 diéu kién) Viéc chon

P(x),T(x)
phéi thda : Xét
Dy
13 tAp nghiém ctda ptr
{ P(z) = v3 —a(= f(z))
T(x) =2+ (= g(z))Vz € Dy

R3 rang khong hé chon cac hiing s6. Khi d6 ta thay , nén chon mot cich don
gidn P, T 1a cdc da thdc . Vay chon da thic bac bao nhiéu 1a viia 2. Ta thay

Dy

c6 hai phan ti Khi d6 ta chon P, T IAn lugt 13 da thiic noi suy Lagrange cta f,g véi
hai nit noi suy la

1,2
. Khi d6 chon dugc hai ham bac nhat P,Q thda cac diéu kién sau:
P(-1)=f(-1) =2
P(2) = f(2) =
T(-1)=g(-1) =
T(2)=9(2)=2
Tu d6 ching ta thu dugc két qua sau:

G

Khidé: [V3—z—P@)]+[V2+z—T@)]=2*+2> 42 —1—[P(z) +T(z)]

9(3-2)-9P%(w) | 9(2+a)-9T%@) _ af 3 , 2
© 3 B—213P() | 3vireislm) [ + 2% — 4w — 1] = 3[P(z) + ()]

—(z+1)(z—2)) —(z+1)(z—2) __
S 3 T avirerent = 5@ —2) (@ +1)(z +2)

Sx+1)(r—-2)=0
1 1
T 3VB—a+b-—z  3vV2tatatd
0,VP(x) >0

Nén pt ban dau chi ¢6 hai nghiém

= 3(x + 2)(x) V6i di€u kién = —2 <2 <3 = VT(x) <

-1,2

Y

Nhu ban dau, ching ta sé di hét cac huéng dé thay dugc kho khin:
1. Dit 4&n phy:Ta thay diéu nén lam nhat 13 cAn dé&n hai 4n phu (1 4n phu thi

13



khong gitp ta thoat khoi 'cin’)

iy B

Khi d6 : cAn chon cac hiing s6 sao cho:
23+ 2% — 4 — 1 = h(u,v)
( nhim muc dich dua vé hé pt hai 4n

u?+0v* =5
u+v = h(u,v)

Diéu ching ta lu6n mong dgi 1a sy don gidn héa , do d6 xét

h(.,.)

la da thic hai bién
So sanh vé bac ching ta c6 :

h(u,v) = a.u*v* +bu*v+c(uv)?+d = (a—b)x*—(da+b+c)z*+(c+8b—3a)z+d+18a+12b+67)

Thuc hién ddng nhat thic, ta c¢6 diéu kién :
a—b=1
da+b+c=-1

—-3a+8 +c=—4
18a + 12b + 6¢c+d = —1

Diéu nay da that bai ti budc dau. Vi ti 3 ptr ddu suy ra :

a—b=1
7(a—b)=3
Nén dung & day.
2. Binh phuong hai 1an .
Diéu kién :

Khi d6 : pt (3) tuong duong

(23 +2° -4 — 1) =54+2V-22+2+6

Suy ra pt hé qua://
[(2° + 2® — 42 — 1)* = 5]* = 4(—2® + = + 6)
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Thu duge pt bac cao (12).
Phan tich thanh nhan td, ta ¢6 :

(. —2)(x+1) (2" 452" — 32° — 42" — 1025 + 1202° + 282" — 1402° + 82 + 320 +4) = 0
Diéu c6 lé khong don gidn 1 cm pt :
20 4 52° — 3% — 42" — 102° + 1202° + 282* — 1402% + 822 + 322 + 4 =0
V6 nghiém trén mién diéu kién.
Cé mdt diéu chiing ta nén hoc : Chiing ta nén lam thit dé thay dugc nhiing khé

khan va tim hi€u khé khian & chd nao ? C6 cach nao dé khic phuc khé khin dé.
[quote name="vanchanhl23’ date=Jan 26 2010, 12:33 PM’ post="227318]

V3—a+V2+ax=a+2* —do— 4+ |v|+ ]z 1]
[/quote] http://diendantoanhoc.net/forum/index.php?showtopic=50175

Nhu ptr trén ndi suy
V3—z,V2+=x
ba&i
|z — 1], |z]
thi gay ric 61, khong thé phan tich thanh nhan td duge . Viéc tao ra phuong trinh
nay cé tri tuyét véi mong mudn tao nén khé khian .Tuy nhién , diéu d6 cang khién
bai todn trd nén don gidn hon

WV3—z—|z—1]+[V2+az—|z]]=2° +2° — 42 — 4
[N A —(x2—p— —(x2—p—
Diéu kien —2 <2 <3 PTr <— \/3(—_I+|$—21| + \}H—H'f') =(z+2)(x? -2 -2)
2 1 1 _
—P-2-2=0
Bai tuong tu :

V3—z4+V2+x+vV6—-3r=2+2>—5x+2
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Bai toan 4:
[quote name="kummer’ date="Aug 22 2005, 02:36 PM’ post="32019"] Gidi phuong
trinh:

/s + Vb —3=2V3
http://diendantoanhoc.net/forum/index.php?showtopic=9088
Diéu kién :

r>1

Theo goi ¥ : ching ta sé dung pp dédnh gia .

VT > 24/2x(5x—3)
- x?—1

Ta cAn chon mot hing s6 16n nhat :

2¢(bx — 3
o - 225z —3)

5 >aVr > 1
l’_

Hay (10 — a)z* — 6z + « > 0 Khi d6 :
1<a<9

. Nén chon a = 9. Khi d6 VT > 2v/3
Va dau = khong xdy ra do hé :

r>1
22 —6x+9=0
m§f1:5a¢—3

Nhan xét : Trudc ki di dén 1oi gidi , t6i da tim dén hai huéng
1. Phan ching
2.Dénh gid "manh ”
Ban dén 2 trudc. pt ban ddu <= 2L + 5z — 3+ 24/ % = 12 DP4nh gi4d manh
chut .
F 451 — 3 > 12.
Qua that "ddnh manh ” qu4, nhung ¥ tudng ngdc ngh&ch dé da that bai.
Do d6 cAn danh gia :% < a. Cin a l6n nhat , d€ b8 sung vao bu dip . Nhung
chinh diéu d6 , khi€n minh thay :minh cang ngdc hon. Khi bi&t :% <9, thi ta
c6 thé danh gia don gidn hon

Quay lai , huéng 1: Huéng nay ciing kha tht cong , nhung chinh diéu d6 khién
t6i nghi d&€n viéc vi€t mot chuong trinh dé€ ching minh pt v6 nghiém.

Va tii d6 , toi s&¢ ban d&€n mot bai toan khi tdng quat nhu sau : f(z) + g(z) =
a = const. Trong d6 f va g la cic ham don diéu.
T H:f va g cung tinh don diéu
TH; : f va g khong cung tinh don diéu. Bai toan trén [a mdt vi du cho trudng hop
nay.Khong mat t6ng quat cé thé gid st a = 0,f dong bi€n,g nghich bién.
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3 truong hop 1: Pt khong quéa 1 nghiém Chiing ta s&¢ ban vé mot chuong trinh
dé€ chiing t3 pt vé nghiém hoic dua ra nghiém xap xi.
O trudng hgp 2 : ta xét trong mot khodng ¢o 1ap nghiém.

Tru6c hét ta tim khodng (a,b),a < b chia nghié¢m ( viia dé nhd) Va ti€n hanh
xay dung day z,,y,

Sao cho: zg = a,yy = 0.

Khi 2, <y, . Tacéd w, <z <ypf(x) =—g(x) > —g(x,) = 2 > f1(—g(x,)).
Chon .1 = maxf~(—g(z,)), zn
Tuong ty 41 = ming ™ (—f(zn)), Yn
N&u 7,41 = yp41 thi thu duge nghiem
Néu x,,11 > yny1 thi ptr vo nghiém
Ngugc lai thi ti€p tuc qua trinh Lip
R4 rang z, khong gidn ,y, khong ting. Nén ching ta ¢6 thé hi vong két qua cho
ra nhu ¥ mudén. Nhung that sy dang ti€c, d6 chénh gitta cdc budc qua bé , c6 thé
tao thanh day dung.
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Bai toan 5:
32+ 1l —1=13vV223 + 222+ — 1
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Bai toan 6:

3201 36353 43 =0

Pt tuong duong : 3222 —4.37"1 4+ 3 =0

& 322 _3e-1 — 3¢ _ 3T? pt Ay suy ra: (222 — 2z — 1)(z — 1) > 0(1) ( do
so sanh 2 v&€ v6i 0). Kem thém diéu kién :4.3°71 > 3 = = > —1(2) (D+Q2) suy
ra:x > 1 Dung LaGrange cho Am f(z) = 31 chinh . Nu :z > 1: t!n t?i ¢,d sao cho:
r<d<2r’-1,1<c<uw: (Mz%_l)i’)dln?) = (z — 1)3°In3.J2u Ay khong t!n i, vi

d>c>1,(2m2;)7m_1)>:B—1‘v’:v>1Dovéy,ptchiconghiémle
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Bai toan 7: [quote name="kummer’ date="Oct 5 2005, 06:32 PM’ post="37137"] Cho

a,b e [l,00]

a#b

Gidi phuong trinh sau:
(24 x)(a” +b°) = 2(a+ b)* + z(a + b)

Lay tu :
http://diendantoanhoc.net/forum/index.php?showtopic=7205
Pt «—
(2a)* 4 (20)* —2(a +b)* = z(a + b — a” — V")

z x X > -
Ta thdy «( v6i a,b > 1) <5 _(%%)m:{zg’ig%i]o)U( 00, 0]
ey [S0reLoo)U(—o0.0] |
z(a+b—a® —0b") = > 0.2 €01] Nén ptr tuong duong : z(a +
b—a®—0b")=0=(2a)"+ (2b)* —2(a + b)* & xi(l)

* Nhan xét : Bai nay dung phuong phip dianh gia , tuy nhién bén trong 4n
chta mot § rat hay. Can gidi ptr f(z) = 0,2 € D. Ta chuyén thanh dang tuong
g(x) > 0> h(x),z € Dy

g(x) <0< h(z),x € Dy

duong.g(z) = h(x) Khi d6 : ta qui vé hé phuong trinh

D =D;UD,y
DiNDy=1
don gidn
g(x) =0
h(z) =0
x € D1

Ta xét mot vi du minh hoa: Gidi phuong trinh:

V3% + 47 — 5% = (21 + 5z + 2009V 22 + 4) (5% — 25)
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Bai toan 8:

[quote name="kummer’ date="Sep 13 2005, 05:01 PM’ post="34841’]
Gidi phuong trinh: 3m4+9§;jiﬁignm+8 = (z+ 1)vVz? +3
Bai nay t6i da post 1én 1 1an nhung khong ¢6 ai cho 18i gidi ..Hy vong lan nay sé
cé... [/quote]

http://diendantoanhoc.net/forum/index.php?showtopic=6699
Nhu t6i khuyén & trén , d6i véi phuong trinh chia cian , thi ching ta thit chuyén vé
phuong trinh da thic( Toi thdy : nén thd nhiing thd minh bi€t khong cé hai .Loi
khuyén nay khong dung cho céc ban thi HSG,thi dai hoc)
Nhung d6 ,ciing 13 diéu khi€n né trd nén don gidn hoic phic tap tiy thude vao suy
nghi mdi ngudi .Vi ngdy nay , nhiéu thi ching ta nén nhd cay dé€n may tinh ( khi
bi€t né lam viéc t6t hon chiing ta)

Ciing la nhiing ti quen thudc d6i v6i phuong trinh cin thc :
"sqr-Expand-Factor”

Pt ban d4u tuong duong :
3xt + 92 +172% + 11z + 8 = (32> + 4z +5)(z + 1)Va2 +3
3t + 923 + 1722 + 11z + 8 = 3(a? + 22)? + La? + 172 + 8 > 0
Diéukién: z > —1do:{ 322 +4x+5>0
Va2 4+3>0

hay :

(321 4 92° + 1722 + 112 4+ 8)* — (32 + 4z + 5)*(x + 1)*(2*+3) =0

(x — 1)(32% 4+ 8z + 1) (4" + 112° + 212° + 1720 + 11) = 0

Do 4z* + 112° 4 212% + 172 + 11 = (22% — 2)* + 2222 + 17w + 11 > 0
Nén : pt <

r =1
322 4+8+1=0

T > —1

r=1
x:_‘“g‘/g

* Nhan xét : Tt huéng di nay ching ta s nhan ra nhan t :32% + 8z + 1, xuit
phét tii :32% + 8z + 1 = 2(32% + 4z + 5) — 3(2? + 3) Khi d6 , ching ta nghi : Dt

- 2 Pl . ~ 2, . 7
{ Z: \/?TJ;M o Véi hi vong sé& tim dugc nhan ti 2a? — 3b0* Khi phan tich.
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Tuy nhién khi d6 , ching ta thdy mot diéu : = 4+ 1 khong thé 13 mot t8 hgp cta
a?,b*dusi dang mot da thic ddng cAp . Do d6 , chiing ta s& chon mot trong hai viéc

1. Chap nhan = + 1 1 t8 hop cla a,b v6i mot hing s6
2. Khong chdp nhan , doi hdi mot sy ddng cap .

Ch&p nhan 1: Thi doi hdi thém biéu thic 3z* 4+ 922 + 1722 + 112 + 8 phai biéu
dién dugc dusi dang mot da thic theo ab . ( Viéc bi€u dién theo dang da thic thi
nhu da néi § trén : ching ta ludn c¢6 nhu cAu don gidn héa)

Tu nhiing nhan xét trén :

l’—l—lzdlaz—l—dgbz—l—dg
{ 3xt + 923 + 1722 + 112 + 8 = c1a* + cob* + c3a2b? + cua® + c5b? + ¢4
Viéc tim ra hé s6 bing phuong phiap ddng nhat, hé s& bat dinh .
r+1= a?—3b%+8
Chon ¢;,i = 1,6 thda:

961+02+303 =3

2461 + 403 = 9 )

46¢1 + 6cg + 14e3 + 3y + 5 = 17 O day gdm 5 phuong trinh 6 4n . D€ tién

4061 + 1203 + 404 =11

25¢1 4+ 9¢co + 15c3 + 5¢4 + 3¢5 +cg = 8

(

C1 = 0
_ 15
Cy = -
C3 = 9
, chon truéc ¢; = 0 Khi d6 ta c6 : 4
Cqy = —4
Cy = 20
Ceg = —32

\
Khi d6 ptr trd thanh : —22b* + 3420 — 4a? + 20b* — 32 = %a%
Khi thyc hién d&€n day ,ching ta thdy muc tiéu tim ra nhan ti 2a? — 3b%. Ching
ta s& ding & day !ll..
Chap nhan 2: Ta thém mdt 4n phu c =2 + 1
Khi d6 ta cAn phan tich :32* + 923 + 1722 + 112 + 8 1a mot da thic theo a,b,c
3xt 4+ 923 + 1722 + 11z + 8 = cra + cob* + c3ab? + c4a® + c5b° + cc* + cra’c? + cgb*c?
Khi d6 :

crat + cob* + c3a%b? + cqa® + csb? + cgct + cra’c® + cgb?c? = a?be RS rang ciing
khong thé phan tich ra nhan ti 2a? — 302

Nhung sau nhiing khé khian dé tim ki€m sy don gidn héa khong duge ,ta thay
didng thic sau : 2(x + 1)? = (322 + 42 +5) — (2® + 3) Khi d6 , tl viéc xuit phat tu
¥ mudn don gidn héa chuyén z + 1 = f(a,b), trong d6 P 1a da thic da khong thuc

hién .Tuy nhién ding thic trén khé nhin hon da gitp ching ta @z + 1 = a25b2 (
Cht ¥ :nhu trén ta c6 diéu kien z4+1>0)

Chic ¢6 1é nhin 3 géc d6 qua don gidn khong duge. Va tdi nhan ra viéc chon cach

dit 4n phu nhu trén s& gay ra mot didu bat tién : f(a,b) = a?b % Cho du ham
2 2

f ¢6 don gidn di nita !thi cach biéu dién /<=2

5~ da tao nén sy phic tap.
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Khi thay ddi mot cich nhin khac :
I 52113 thi VP phuong trinh 1a mot da thic theo a,b, VP = ab(2a2 + 1?)
Bay gid Chiing ta cAn tim f(a, b) = ab(2a? + b?).

Biéu dién 32* 4+ 923 + 1722 + 112 + 8 phai bi€u dién dugc dusi dang f(a,b). Cé
thé don gidn héa 13 mot da thic khong ?

3zt + 923 + 1722 + 11z 4+ 8 = cra® + cob* 4 c3a?b? Ta nhan thay : khi dong nhat sé
c6 4 diéu kién , v6i 3 tham s6 .Do d6 sé khic nghiét | Béi l& ,dic biét [im méi c6
dugc ¢, ¢z, c3 nhu vay . Tu d6 , ta cé hé sau :

c1+c3+co = 3

41 +2c3=9

6c1 + 6¢o + 4ez = 17

4cy + 63 = 11

61+902—|—303 =8
Nhung qua that may min ,hé ndy c6 nghiém

01:2
_ _ 1
C2 =0C3 =5

Nén ta c6 mot phuong trinh ding c&p :2a* + % + # = ab(2a* + b?)
Déng thdi nhan th 322 + 8z + 1 chinh 13 : 4a® — b2 Tu nhan dinh nay, gitp ta dinh
huéng phan tich nhan ti. Ta c6 thé chuyén vé pt bac 4 dé phan tich .Tuy nhién &
day , pt nay rat dic biét :
(2a% + b?)? — 2ab(2a* + b?) — 3a?h* = 0 < (2a% + ab + b?)(2a* — 3ab + V?) = 0 —
b=ua
b=2a
Qua that rat khd s&
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Bai toadn 9:

[quote name=kummer’ date="Sep 21 2005, 07:15 PM’ post="35635"] Gidi phuong
trinh :
(a + b)2sin2m _ a2sin2m _ b2sin2m — a20032m + b20032m _ (a + 6)20032m Vél

a,b

13 hai s6 thyc duong cho trudc
MM [/quote] http://diendantoanhoc.net/forum/index.php?showtopic=6877
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Bai 10:

?=y+a
Gidi va bien luain hé : { ¥ =z2+a
Z2=x+a

Nhan xét :Co 18 bai toan kha phd bién véia = 1. C6 thé tim thay & quyén ”1001
bai toan Phuong trinh va Hé Ptr ” cta thdy Pham Thanh Luan, c6 15i gidi LLoi gidi
2 thi c6 van dé.

Trong TH :a < =% thi bai todn trd nén don gidn , cong ba pt lai ta ¢6 : 0 <
(=3P +(x—3)°+(x—1)2<3a+32 Trong d6 3a+3 <0

Trudng hop 0 < @ < 1 tim thdy 151 gidi ti Tuyén tap Cac dé thi HSG céc tinh ,
thdy Tran Nam Ding chid bién, anh V6 Quéc Ba C4n bién soan

Ta chi xét TH: a > —3

Hai ¢ dinh :

. Ddng bac héa :(z,y,2) — (2’ + o,y +a, 2 + @)
2.Ddi xting hoa :

1. Ching ta sé chon « th&€ n
Mong mudn bi€n mat hing s6
déu 1a bac 1

Xem xét pt thd nhat: (2’ +a)’ =y +a+a
hay 2”2 =y — 2a.2’ + o — o + a Khi d6 : chon e saocho:a —a?+a =0

R4 thdy, v6i a > —7 thi pt trén c6 2 nghiém phan biét . Va ldc nay ching ta
c6 thé chuyén sang viéc gidi he ding cap.

22 = y — 201
Hé tr3 thanh : { 3? =2 — 2ay/
2% =2 — 202

Vi day la hé ddng cdp , trudc hét xét trudng hgp 2/ = 0, trudng hgp nay tim
thudng,nén khong ban & day)

Trudng hgp 2’ # 0: Ta dung phuong phap gidi heé ding cap

' =uz
{ y = vz
(L5i gidi cia thay Luan cing dung phuong phap nay ,ing phé véi hé phi ding cap
ban dau )

ao !
3 v& phai dé€ c6 duge v& trai déu bac 2 va vé& phai

u?z? = vz’ — 2auz' (1)

Sau khi d&i bign ta c6 : { 022 =2 — 200.2/(2')
2% = .2 — 202/ (3)
Chia hai ptr (1'), (2')dau cho pt (3'), ta thu dugc hé sau :
2 _ v—2au

u _ —

{ u—20
_/ u—2a ,

Pua d&n hé ptr nay khong don gidn chit nao ? Va t6i chua thé trd 16i cau héi : di
ti€p theo con dudng nay d&n dugc két qua khong ?

Diéu nay da khidng dinh mot 1an nita v : 7 Ci di d€ thay nhung khé khin”

2.

Y tudng "ddi xting héa ”, Tic 13 t6i mudn biu dién x,y,z thong qua cac dai lugng
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p=r+y+=z
q=xy+yz+zx2
r=xyz
Cong 3 ptr ta c6 : > 2% = Y x + 3a Hay p? — 2¢ = p + 3a(1la) Ching ta can thiét
lap thém 2 ptr nﬁay!. Chﬁné ta s& lam gi ?
1.C6 thé nhan tuong ting 3 ptrta ¢6 : 1?2 = a® + pa® + qa + r(2a) .
Ti€p tuc nhan tling cip pt rdi cong lai, ta cé : > 2%y? = > (zy + ax + ay + a?) hay

sym sym
q? — 2pr = q + 2ap + 3a*(3a)
p?—2¢=p+3a
Ti (1a), (2a), (3a) , tacé hg¢ sau: ¢ r* =a®>+pa® +qa+r
q*> — 2pr = q + 2ap + 3a®
TAat ca 3 viec t6 hgp trén déu hudng téi viec ting cudng tinh d&i xing hoa ti he
khong ddi xting. Tuy nhién dua d&€n hé p, ¢, 7 khong don gidn , dung phép thé& khong
chic sé gidi dugc .
Ta giit lai (1a) va dung mot huéng ti€p can khac d€ ha thap bac cta q,r:
Xét t 1a nghiém ptr : 2 =t + a(*) ( té rang ton tai hai gia tri t, v6i a > —1 Lay
mdi ptr trong hé ban dau trit cho ptr nay ( thuc chat ¢6 thé xem 1a viéc them bét )
2P —tP=y—t
Tacé: ¢ > —t2=2—1t
2Z2—tt=x—1t
Nhan ba ptr lai , thi ching ta cling tao dugc mot sy d6i xdng ,tuy nhién ching ta
sé¢ boin khoin : diéu d6 c6 don gidn hon khong ? Chiing ta sé thay dugc nhan ti
((z —t)(y —t)(z —t) Nén ta c6 ding thic :
(x—t)y—t)(z =[x+ t)(y+1t)(z+1) — 1] =0 Goi t1o = VI |3 hai nghiem
cta (*). Khi d¢6 :
Xét trudng hgp 1: C6 x or y or z [a nghiém cda (*).Gid s : = = t(= tyorty). Khi d6
:;y=z=t. Do d6 trong TH nay: s =y =2 =1t
Truong hgp T4t ca x,y,z khong 1a nghiém cda (¥) Khi d6 : (z+;)(y+t:)(z+t;) =
1,i=1,2 Hay £ + pt2 + qt; +r =1,i = 1,2 Ta c6 thé : dung hai ptr nay, ciing tot
rdi vi bac da gidm xudng. Tuy nhién , ching ta sé t8 hop ching d€ c6 hé t6t hon (
hi vong con lai s& t6t hon, mong mudn chinh dang )

I,

ti+t=1
t1t2: —a

Ti€n hanh cong ,trit tuong Gng hai ptr k&t hgp Viet ( tic la : { ) Khi

(14+3a)+ (1+2a)p+q+2r=2
(tl—t)[(14+a)+p+4q]=0
(14+2a)p+qg+2r=1-3a
ptqgq=-1—-a

d6 nhan dUQc:{

Rat gon :{

P’ —2¢=p+3a
K&t hgp 2 ptr nay v6i (la). Tacé he X (1+2a)p+q+2r=1-3a
ptgq=-1—-a
p* —2(—=1—a—p) =p+ 3a(*x*)
<~ << r=1—a—a.p 4)
¢g=-1l—-a—-p
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(wx) = ( +3)=a—7

TH: a < 3 T thi he thong (4) vo nghiem.Do dé hé chi ¢6 hai nghiém z =y = 2z =
11@
TH a= %:
TH: a > Z: He c6 hai nghiem (p,q,r) = (=5 +4/a a—1,1-¢—

a,/a—%),

(3o btmar o B graa D
Tu d6 : ta c6 dugce ba dai lugng d6i xting. Ti€p tuc dung Viet ddo va gidi ptr
bac 3. Trong trudng hgp thu dugce cic gia tri phic hodc truong hop p,q,r khong cé

nghiém thuc thi ching ta c6 thé tim dugc nghiém phic ctia né .

?=y+a
Nhiing bu6c tadi ch& : { y>* =z+1b
2=x+c
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Bai 11 [quote name="Karl Friedrich Gauss’ date="Dec 11 2005, 10:47 PM’ post="46922"]}}
VT + Va2 — 14 V15 + 23 = 22 4 2 [/quote]

http://diendantoanhoc.net/forum/index.php?showtopic=9088

bitt=x >0

t+ Vit —14 V15 +16 =11 42

Vit =1+ (V15 +16 —2) =11 — ¢
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Bai 12
[quote name="tropicalgarden’ date="Nov 10 2005, 10:30 AM’ post="41554"] Gidi hé

4y 42t =0
y+22+2* =0 [/quote]
s+ +yt =0

Tinh solvable 1a rit quan trong . Tuy nhién chiing ta khong c6 co s§ nao dé

khing dinh hay bac bd chiing .
Géc viéc gidi he ptr . Ching ta tht kham ph4 s6 nghiém ctia hé trén . Cau héi

nay da gidm nhe .C6 lé s& gidi quyét dugc .
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