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Bui Thé Viét
CHUYEN PE CASIO

sO PHUC VA UNG DUNG
GIAI PHUONG TRINH VO TY

A - Gioi Thiéu :

Nhu ching ta da biét, s6 phtc trong ky thi THPT Qudc Gia la dang bai “cho

diém” vi thong thuong né kha dé dang va thoa mdi khi lam bai. Tuy nhién, thay vi hiéu
s6 phtic theo nhitng quy tac, dinh nghia, chiing ta thit tim hiéu n6 thong qua nhiing bai
toan kho va thiét thuc hon.

Trong chuyén dé nay, toi sé gidi thiéu cho ban doc nhitng van dé sau :
Argument va tng dung tinh ¥/a +bi bang CASIO

Phuong phap Newton — Rapshon va ting dung tim nghiém phtic bang CASIO
Thua thuat CASIO tim nhan ttr chita nghiém phtec

Cac van dé nang cao

B-Y Tuéng:

Trén may tinh CASIO hay VINACAL, trong mdi treong s6 phiec (MODE 2 —

CMPLX), khi chiing ta nhap J1+i vao chang han, mdy tinh sé bao Math Error vi chting
khong c6 thuat toan chung dé tinh J1+i. Day chinh lIa mot rao can khi chiing ta phai
khai can sd phtrc : trong giai toan hodc trong cac thu thuat & phan sau. Tuy nhién, néu
may tinh khong c6 thuat toan thi chiing ta thit ty xay dung thuat toan cho no.

O THPT, ching ta dugc hoc cac kién thiec vé s6 phtic, bao gom :

SO phtic nao cling c6 dang z=a+bi vdi a,beR vadonviao i= J-1
S8 phitc lién hop (complex conjugate) z =a — bi

2z = ‘z‘z =a’+b’ véi ‘z‘ =+a’ +b” la modulus cua z

Argument la goc tao boi vecto (a,b) vOi truc thuc

Dinhly Euler: z = I'(COS(p + isin(p) =re =1/Q véi r= ‘z‘ va Q= arg(z) .
z, = 1‘1(coscp1 + isin(pl)

.Khidé:

Dinh ly Moivre : Dat o
zZ, =1, (c:oscp2 + 1s1n(p2)

4 I—l(cos(([)1 —(p2)+isin((|)1 _(PZ))

ZZ 2

z,Z, =1, (Cos((p1 + (p2)+ isin((p1 +0, ))

Ngoai ra, trong mdy tinh CASIO, chting ta c6 san mot s6 ham dé tinh toan trong s& phtic.
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e Pol (polar). Ta luén co Pol(a,b) = {g_ vOi a+bi=msn.
=n
r =3.605551275

> Vidu Pol(2,3)- {e ~0.982793723

e Rec (rectangular). Ta luon co6 Rec(a,b) = { " véiasb=m-+ni.
y=n
x =0.989992496

> Vidu Rec(1,3)=
1du ( ) {y:0.141120008

e Arg (argument). Ta ludn co Arg(a+ bi) = ar(:’tanE .
a

> Vidu Arg(1+i)="
idu rg( 1) 1
e Conjg (conjugate). Ta ludn co Conjg(a+ bi) =a—Dbi.
» Vidu Conjg(3+8i)=3-8i

Ttr nhitng kién thitc da hoc va cdc ham cb sdn & trén, ban doc 6 thé ty minh tao thuat
toan tinh Ya+bi ch®?

C-No¢i Dung:
Phan 1: Argument va tng dung tinh ¥a +bi bang CASIO
Ta c6 cong thirc tinh ‘\‘/; vOi z=a+bi nhwsau:

2k
Yz = gﬁfrg(z)# v6i k=0,1,2,..,n 1
n
Ching minh :
bat z= r(coscp +1isin (p) . Khi d6, theo dinh ly Moivre, ta co :

2k
Az = 2 :%(Coswﬂsmwﬂknj:g;lw:r\ﬁffg(z)#_
n n n n

biéu phai chitng minh.
Ung dung:

Vi du1: Tinh +11-60i .

e Budc1:Vao MODE 2 - CMPLX

e Budc2:Nhap le

e Bu6c3:An“=", may hién 6 —5i
arg(11-60i)+2n

e Budc4: Stra biéu thitc thanh [[11-60i2

e Bu6c5:An“=", may hién —6+ 5i
Két ludn : V11-60i =6—5i hodc —6+5i

Vidu2:Tinh 13 -2i.
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e Budc1:Vao MODE 2 - CMPLX

. " . o arg(13-2i) | — arg(13-2i)+2n
e Budc2: Lan luot tinh 1[‘1[’)—21‘4% va /‘13_21‘4 ( )

2
e Budc3: Ta duoc 3.6161406 —0.27653791i va —3.6161406 +0.27653791i

Két luan : V13 -2i =3.6161406 —0.27653791i hoic —3.6161406 +0.27653791i
Vi du 3:Tinh 3316+ 12i .

e Buodc1:Vao MODE 2 - CMPLX

e Budc 2 : Lan luwot tinh nhw trén ta c6 :

S arg(316+12i) ,
> §316+12i]2 = 3.162186543 +0.02400553317i
{fa16+ 121 B
- arg(316+12i)+2n ,
> §316+12i]2 = 0.9543387625 + 3.014836235i
fa16-12i i

316 +12i)+4
> 316+ 121,78 ( - i)+ 4 _ _2.572372751 + 1.839265731

arg(316+12i)+6m
5

. W‘ arg(316 ;121) +8n -

K&t luan : /316 +12i ¢4 5 gid tri nhu trén

Nhéan xét : Ban doc c6 thé hiéu vi sao mdy tinh CASIO hay VINACAL lai khong cho
phép ching ta tinh tryc tiép Va+bi ch. Pon gian bdi vi n6é cho qua nhiéu gia tri, may
tinh khong nhan hét duoc.

Con viéc tai sao Va+bi lai ¢6 téi n gid tri ? Gidng nhu viéc giai mot phuwong trinh bac n

= —2.544152555 —-1.878107499i1

> 5 \316 + 121\4

vay, ta luén c6 n nghiém ca thyce, ca phirc, ca bdi. Do d6, Ya+bi ciing sé co tdi da n gia
tri.

Phan 2 : Phuong phap Newton — Rapshon va ting dung tim nghiém phitc bang CASIO
Newton c6 modt phuong phép tinh gan dting nghiém ctia mot phuong trinh bang

phuong phép lap :
Xét phuong trinh f (X) =0 va cho trude x, 1a mdt hang s6. Xét chudi :

£(x,)

n+1

Khi d6 néu limx_=k thi f(k) =0, ttc x =k la nghiém ctia phrrong trinh f(x) =0

n—ow

Ung dung:

Vi du 1 : Tim nghiém phwong trinh sau vdi x, =1 :
x*—=x—-1=0
Huéng dan
Taco:

e Budcl: Xét f(x):xS—x—lzf'(x):Sx‘*—l
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X -X-1

e Budc 2 : Nhap biéu thiee X — < ,CALC choX=1

5 J— —
e Budc3: An Shift + STO + X, médy béo, mdy s& hién 1a X - % X vakét
2 ks /4 \ 5
qua caandla 1

o Budc 4 : An “=" lién ti€p dén khi két qua cua né la s6 khong doi. Két qua nay
chinh la nghiém ctia phuwong trinh ban dau.

Lan an “=” X
1 1.25

2 1.178459394
3 1.167537389
4 1.167304083
5 1.167303978
6 1.167303978
7 1.167303978

Két luan : Phuong trinh ton tai nghiém x = 1.167303978
Nhan xét : O day, x, =1 la cdi ma ching ta chon tly y.
Ban doc c6 thé cho x, =2,-3,4,10,-100, .. mién sao thoa man f(xo) # 0. Khi d6 thuat toan

sé tim dwoc nghiém (néu cd) cho ban doc.

Vi du 2 : Tim nghiém phuong trinh sau voi x, =10 :

JAX=5+2x* —6x+4=0

Huéng dan
Ta co:

e Budc1:Xét f(x)=«/4x—5+2x2—6x+4:>f'(x): +4x -6

2
1/4x—5
VAX =5 +2X* —6X +4

2
——+4X-6
V44X -5

e Budc3: An Shift + STO + X, may bao, may sé hién la :
JAX -5 +2X2 —6X+4
5 —>
S +4X-6
J4X -5
Két qua ctia né la 5.634113507 .

o Budc 4 : An “=" lién ti€p dén khi két qua cta né la s6 khong doi. Két qua nay
chinh 1a nghiém cua phwong trinh ban dau.

e Budc 2 : Nhap biéu thiee X - , CALC cho X=1

X - X

Lan &n “=" X
1 5.634113507
2 3.408338472
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3 2.239017587
4 1.587443334
5 1.260543075
6 1.281037023
7 1.291820315
8 1.292885597
2 1.292893218

10 1.292893219
11 1.292893219
12 1.292893219

K&t luan : Phuong trinh ton tai nghiém x = 1.292893219

Nhén xét : D€ tim hét nghiém, ching ta phai xét x, ¢ cac khoang khac nhau. Day cling
chinh la nguyén ly tim nghiém ctia CASIO, khi ma n6 ludn hoi nguwoi dung nhap mot s6
x, ban dau dé€ né bat dau tim nghiém.

Viéc tim nghiém thuc, ching ta c® dé may tinh lo, vdy con nghiém phttc, may tinh
khong tim duoc, chung ta ¢ cach nao dé€ tim khong ?

Liéu phwong phap Newton — Raphson nay con dung khi chiing ta tim nghiém phtec ?
Cau tra 10i 1a co, tuy nhién dé€ tim nghiém phtic, chung ta phai vao MODE 2 (COMPLEX)
va cho x, la mot s6 phitc nao dé. Thong thwong, chiang ta cho x, =i.

Luu y : Trong MODE 2, mot s6 mdy (vi du nhue VINACAL) khong tinh dwgc x" khi
n>3. Do d¢, chiing ta tach thanh cdc s6 ma bé hon. Vidu X* =X* . X?

Vi du 3 : Tim nghiém phwong trinh sau :
4x* +2x° +6x° —x+3=0

Hudng dan
Taco:
e Budcl:Xét f(x)=2x"+3x* —x+3=f'(x)=16x" +6x* +12x - 1

e Budc2: Ditim nghiém thurc :

4 3 2
CALC cho X =0, thuc hién phép gan X - ax +32X +26X —X+3 - X
16X° +6X° +12X -1

Lin an “=" X

3
2.170825336
1.533078004
1.029755652
0.603099921
0.138097911
-3.52775482
-2.61448093

=

I S Ul =W

Day {xn} khong hoi tu, do dé phuong trinh khong cé nghiém thuc
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e Budc 3 : Di tim nghiém phtic :
4X*+2X° +6X* =X +3
16X° +6X* +12X -1

CALC cho X =1, thuec hién phép gan X -

AXPX? +2X° +6X2 =X +3
16X° +6X* +12X -1

hoac X - — X (v6i may bi Math Error)
Lan an “=" X

1 -0.07692307692 + 0.6153846154i

2 0.3947611463 + 0.6853073845i

3 0.2751731213 + 0.6574123265i

4 0.2505879727 + 0.6608187591i

5 0.24999949 + 0.6614369973i

6 0.25 + 0.6614378278i

7 0.25 + 0.6614378278i

8 0.25 + 0.6614378278i

Két luan : Phuong trinh ton tai nghiém x = 0.25 + 0.6614378278i
Nhan xét : C6é mot sy vO cung ddc biét cia nhan tt bac hai (ax2 + bx + c). Nghiém phtec

ctia no ludn cé dang m + n\/Ei . Ban doc c6 thé thanh thit ngay trén may biéu thiic sau :

3

2
Mady hién két qua [X - i] = —% . Bay cling chinh la co so cho viéc tim nhan t& chita
nghiém phtec:
Phén 3 : Thu thuat CASIO tim nhan ti chita nghiém phtic

Sé khong c6 cong thirc tong quat tim nhan t& bac cao (16n hon 2) cho cac loai
nghiém phtec, tuy nhién, véi nhan tir bac 2 thi diéu nay la qua dé dang béi ching cé
nghiém dang m + n\/gi . Vi du nhu phueong trinh 4x* +2x° + 6x* = x+3 =0 & trén, ching
ta tim duoc nghiém la i+ T7i. Tat nhién la chung cting sé c6 nghiém i—%i. Vi vay,
phuwong phap tim nhan tt chita nghiém phttc sé 1a :

e Tim nghiém dang x=m + n\/gi
e Khiribdng cach ldy (x— m)2 +n’p=0
e Rat gon biéu thic

Vi du 1 : Gidi phuong trinh :
4x* —12x° +21x* = 18x +9 =0

Huéng dan
Taco:
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o Budcl:Xét f(x)=4x"—12x> +21x* = 18x + 9 = f'(x) = 16x” - 36x" +42x — 18

e Budc2: Tim nghiém vdi x, =i, ta duoc :

x =0.75+0.96824583i
e Budc3:Khwrita duwoc:
2
VU N DIN NCR N
4 16
e Budc4: St dung thu thuat chia biéu thic :
4x* —12x° +21x* —18x +9 B

- 2x* —3x+3
2x°—-3x+3

Két luan : 4x* —12x° +21x* —-18x+9 = (2x2 —3x+ 3)2

Vi du 2 : Gidi phuong trinh :
3x* —2x° +3x-2=0

Huéng dan
Ta co:
e Budcl:Xét f(x) =3x*'-2x*+3x-2= f'(x) =12x°> -6x*+3
e Budc2:Tim nghiém vdi x, =1, ta duoc:
x = 0.5 +0.866025403i

2
c—1] 223 e X410
2 4

e Buodc3:Khtrita duoc:

e Budc 4 : Chia biéu thikc :
3x* —2x° +3x -2
x> —x+1
Kétluan: 3x* —2x° +3x-2= (3x2 +X —2)(x2 —X +1)

=3x>+x-2

Nhan xét : Vay la nho CASIO va phuong phap Newton-Rapshon, ching ta ¢ thé tim
ngay nghiém phttc ma khong can phai tim nghiém thuec trudc. Tuy nhién, t6t hon hét la
chung ta di tim nghiém thuc d3, nghiém phtc thi ching ta kiém tra sau.

Vi du 3 : Gidi phuong trinh :

x3+1Ox2—5x—4+(x2—7x—2)1/x2—2x—1 =0

Huwéng dan
Str dung CASIO va phuong phap d6i dau trude can, chang ta tim dwoc nghiém thuc duy

nhét cua phuong trinh nay 1a x = 3+43 = (sz —2x-1-2x— 1)

3
Ttec la, chiing ta phan tich nhan t phuong trinh ban dau thanh :

(«/xz—2x—1—2x—1)(—x2—2x+1—(x—3)«/x2—2x—1)=0

Vain dé con lai la chién ddu véi nhan tir (- = 2x+1-(x=3){x* ~2x-1).
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Nhu tha thuat S.0.S chiing minh v nghiém, chiing ta c6 thé danh gid nhu sau :

Néu x21+\/§ thi:

—x2—2x+1—(x—3)«/x2—2x—1:—%(«/xz—2x—1+x—3)2—6x+5<0
Néu x<1—+/2 thido 1/X2—2X—1>—X—% nén :
2 (o 2 oo 2 e\ _1 =_9x+1
X" —2x+1 (x 3)«/x 2x—1>-x"-2x+1 (x 3)( X 2} 5 >0

Tuy nhién, trudc khi nghi téi phuong phap danh gid nhu trén, ban doc thir nghi xem,
liéu (—x2 =2x+1—(x=3)y/x* —2x - 1) con phan tich nhan tr dugc niva hay khong ?

Tat nhién la n6 vo nghiém, nhung cai chiing ta tim s€ la nhan t& chita nghiém phtc ctua
no :

2 J—
o Xét £(x) =X +2x—1+(x=3){X —2x—1 = F/(x) =2x+ 2+ H2
X —2x-1
Tuy nhién, mdy tinh CASIO s& khong tinh dwgc /x* —2x—1 khi x 1a s8 phttc. Hon nita,

biéu thirc nhap vao sé rat dai va bi tran man hinh.
Thay vi tim nghiém ctia x* +2x —1+(x=3)/x* =2x -1 =0, ching ta di khi cin thirc cua

né roi moi tim nghiém :
X +2x—1+(x—3)\/m20
:>(x2 +2x—1)2 :(x—3)2(x2 —2x—1)
& 2(2x+1)(3x* =6x +5) =0
R&t may cho chiing ta, chwa kip doa nghiém phtrc thi n6 da hién nguyén hinh roi. Hoa ra

\ . A?e A~ 7 7 A 1 A \ (A ~ 14 Ay 2 \
la khi d6i dau, né chita nghiém x = —, nén phuong trinh ban dau sé c6 nhan ti la

(sz -2x-1 +x+1)
Chia biéu thtrc, chiing ta dwoc :

x3+10X2—5x—4+(x2—7x—2)1/x2—2x—1 =0
<:>(1/x2—2x—1—2x+2)(«/x2—2x—1 +x+1)(«/x2—2x—1—2x—1)=0

Loi giai chi tiét danh cho ban doc.

Nhén xét : Bai toan trén coi nhu la treong hop dac biét. Vay néu say ra truong hop doi
ddu cling khong c6 nghiém dep thi sao ? Lac d6 chung ta mdéi di tim nghiém phtc cua
noé. Va tat nhién, chung ta cling chuan bi d6i mat vdi van dé man hinh tran ...

Vi du 4 : Gidi phuong trinh :
7x° +7x% —8x—12 = (11><2 —4x + 3)\/x2 )

Huéng dan
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DPau tién, ching ta xem phuwong trinh nay ¢6 nghiém nhu nao :
14247
3

1-247
3

o 7X’+7x*-8x-12= (11x2 —4x+ ?))\/x2 —2 c6 nghiém duy nhat x =

o 7X°+7x*-8x-12+ (11x2 —4x + 3)\/@ =0 c6 nghiém duy nhét x =
Vay bai todn nay chi ¢ 1 nhan tr chita nghiém thuc :
(24 -2 -x-1)
Khi do :
7x} +7x* —8x—-12 = (11x2 —4x + 3)\/@

& (55 - ax - (x+3)Vx -2 (243 =2 -x-1) =0

Quan trong bay gid la danh gia 5x° —4x —(x+3)vx* -2 =0 v0 nghiém.
That vay, st dung tha thuat S.0.S ta duoc :

2 2
5x* —4x—(x+3) x2—2:4(\/x2—2—§—1] +E(x—%j +\/x2—2+%>0

8 2 16

Tuy nhién, nhu da néi ¢ trén, tredc khi nghi téi hudng di nay, ching ta thit tim xem
phuong trinh 5x —4x—(x+3)m =0 c6 nghiém phtc hay khong. Cach don gian
nhat 1a tim nghiém phtic ctia phuwong trinh sau khi khtr can thiec :

53 —dx—(x+3)Yx* ~2 =0

= (5x2 - éjtx)2 = (x+ 3)2 (x2 — 2)

& 24x" —46x° +9x* +12x +18 =0
St dung thu thuat tim nghiém phtic bang CASIO, chiing ta c6 thé phan tich nhan t& n6
thanh : 24x* —46x° +9x* +12x +18 = (3x2 —8x+ 6)(8x2 +6X + 3) . Cac nhan t& nay co

344151 4+2i
8 3

phan tich nhan tt theo nghiém phttc trén.

nghiém phtc la x = . biéu nay chiing to phuong trinh ban dau cé thé

Gia str chting ta can tim nhéan t (\/ x* =2 +ax+ b) chta nghiém x = _3+T\/1_51 .
Stt dung thu thuat tinh i‘/; béng CASIO, ta duoc:

2
_2
BE -2 = ,/\x2 —2\4% —0.125—1.4523687i :%—#i

Vay la x2—2:%—%i:%x—hs(ﬁﬁxn).
Tuong ty, ta tim dwoc nhan ti con lai 1:}1( x2—2—2x+2).
Két luan :
75 475 ~8x~12 = (11 —dx+ 3)W/x* ~2
@( x2—2—2x+2)(m+3x+1)(2 x2—2—x—1):O
Luuy:
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Khong phai phuong trinh v ty nao ciing ¢6 nghiém phtec. Van cé treong hop PTVT vo
nghiém ma khong c6 ca nghiém phttc luon. Vidu :

23— x+/x+2+1=0
Ban sé khong thé thdy nghiém phtic nao cua phuwong trinh nay vi vong ldp Newton-
Rapshon khong hoi tu. Vay liéu ¢ thé tim dwgc nhan t dang nhu trén trong mot bai
PTVT nao do6 khong ? Cau tra 10i la c6. Chinh xac la nhu sau :

Xét truong hop PTVT chac chan cé nhan t& co ban la (\/f(x)+a\/g(x)+b) hoac

(4 /f(x) +ax + b) . D€ tim cac nhan t& nay thi:

e N&u PTVT c6 nghiém thuc thi dé dang tim dwgc nhan tir nay
e Néu PTVT c6 nghiém phtic thi twong tie nhw trén, ta cling c6 thé tim duoc nhan ti
e N&u PTVT khong c6 nghiém thyec va phiec, thi chac chan trong cac phuong trinh
sau khi doi dau sé c6 nghiém thuc hodc phtrc. Chung ta dwa vao nghiém do6 dé
tim nhan tt sau khi doi ddu
Vidunhu 23— x ++/x+2+1=0 thi cac phuong trinh d6i ddu sau c6 nghiém :

o 2J3-x-+x+2+1=0 cénghiémx:%
o 2Y3-x+Vx+2+1=0 cénghiémx:%

Vay la chi can d6i dau, chiing ta c6 thé tim nhan t& (2\/3 X +VX+2+ 1) ngay ca khi no6

khong c6 nghiém thuc va phtc.

Vi du 5 : Gidi phwong trinh :

13x =1+ (13x = 9)v/x +1 - (14x +12)v/x =2 = 14+/x — 2+/x +1 =0

Huéng dan

32+ 4410
9

Phuong trinh nay c6 nghiém duy nhat x = . Béi dau ciing chi chiing minh

duwoc phuong trinh nay cé nhan tt (\/X +1-24x—-2+ 1) . Ta duoc :

13x — 1+ (13x = 9)x + 1 — (14x +12)v/x —2 ~14x — 24/x +1 =0
& (Vxr1=29x=2+1)(5x+3-2Vx =2 + 4lx+ 1 - dx—2Vx+1) =0

Bay gi0 danh gid 5x +3—2vx -2 + 4y/x + 1 —4y/x —24/x+1 ¢6 1 s& hoi kho khan. Ta ¢6 :
5X+3 24X =2 + 4x +1 —4x —2+/x +1
S5X+ 32X +1+4Vx+1—4Ux+1x+1

=x—-1+2Jx+1>0
Bai toan dwoc giai quyeét.
Tuy nhién, ching ta c6 thé tht xem liéu 5x+3— 20X =2 +4x +1 —4/x —24x+1 6
phan tich nhan tir dugc khong ?

Xét £(x)=5x+3-24x—2 +4x+1 —4/x —24/x +1
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2\/x+1—1_2\/x—2 +2
\/x—2 \/x+1 '

Néu chung ta viét biéu thirc sau sé bi tran

arg(x -2 arg(x+1 arg((x—2)(x+1)
5x+3-2 \x—2\4(2)+4 \x+1\4(2)—4,/\x—2ux+1\4 ( 5 )
2\/x+14arg(zx+1)—1 2\/x—24arg(:_2)+2

Khi d6 f'(x)=5-

5_ _
arg(x—2 arg(x+1
\/x—24g(2) \/x+14g(2)
Do d6, dé viét gon lai thi ching ta sé tinh tirng cdn r6i maéi gan vao biéu thire. Cu thé,
ching ta &n nhu sau : (luvu y trong biéu thirc nay, “ : ” la dau 2 chdm ¢ duéi phim Alpha,

con “/“ 1a phép chia binh phuwong)

2\4—arg(x_2)—>A: \x+1\4—arg(x+1)—>3:x— SX+3-2A+db-4AB
2 5-(2B-1)/A-(2A+2)/B

-

An “=" lién tiép dé tinh gié tri biéu thic.
Ta thdy vong nay khong hoi tu ma x doi ddu lién tuc. Do d6 phuong trinh
5x+3-24/x—2 +43/x+1—4/x = 2/x+1=0 khong cé nghiém phtc.
Tiép tuc do6i ddu trude can vx —2, chung ta chi can stra biéu thitc lai thanh :
arg(x—2 arg(x+1 - -
_( ‘X_Z‘AL_)A: ‘x+1‘LL—>B;x_ 5x+3-2A+4B-4AB
2 5-(2B-1)/A-(2A+2)/B

Day nay cling d6i ddu lién tuc.

Tiép tuc d6i ddu trude can Ix—2 va~/x+1:
_( ‘X—Z‘AM—)A-_( ‘X+1‘Zarg(><+1)%3,x_ 5x+3-2A+4B-4AB
2 | 5-(2B-1)/A-(2A+2)/B

13 82

Diav nav hoi tu ve — 10 4 8V2,
ay nay hoi tu ve 9+ 9 i
— 2 22
. 13 82, JVXTIEgT g
Vay x=——+—i= 3(\/X—2—2\/X+1+1)
9 9 1 42,
X—2=—+ i
3 3

Tra lai ddu cho cén, ta dwoc nhan tr cua phuong trinh ban dau la :
(—Jx—z 1 24x+1 +1)

Chia biéu thitc, ta dwoc:

5x+3-2x =2 +4x +1 —4/x —2/x +1 NN
(2\/x+1—\/ —2+1)

Két luan :

13x -1+ (13x = 9)x + 1 — (14x +12)v/x —2 = 14/x — 24/x +1 =0

@(Jx+1—2\/x—2+1)(2M—m+1)2 —0
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Phén 4 : Cac van dé nang cao

Nghiém phtic con dugc dung dé tim nhan ti kép cta bai toan.

Vi du 1: Gidi phuong trinh :

x* =257 —24+42° +x*+2 =0

Huéng dan
+
Phuong trinh nay cé nghiém thucla x = % . Vay lané cé nhan ti

(«/2x3 +x*+2 —x—2)
Tuy nhién (1 [2° + x> +2 —x— 2) con chta nghiém x =-1. Nghiém nay khong thdéa man

phuong trinh ban dau nén nhan t& nay khong dwoc &n cho lam.

Xt =2x% =24+ 425° +x* +2 L
Néu ban doc mudn 1ay thi chac chan phai nhan thém (x + 1) )
\/2x3 +x7+2-x-2
Sé rat cong kénh va phan con lai chiing minh v6 nghiém khd khé. Tuy nhién, ching ta cd
thé khtr nghiém nay di bang cach day nhan tt 1én cao hon, tic 1a :

(JZX3 +x° +2 —x—2+k(x2 —x—l))
Néu biét thém nghiém khéc nira cua bai toan thi chung ta sé tim dwogc k va biéu thirc cua

chiing ta vo cung dep. Vi phwong trinh chi c6 2 nghiém thyc x =

nén chdang ta tim

thtt nghiém phttc xem. St dung thuat todn ¢ trén, ching ta dwgc nghiém la :

:1+£i

2 2

X

Khi d6, thé vao nhan t trén ta dwoc:

J2X7 X7 +2 =x-2+k(x* =x-1)=-2-2k > k=-1
Vay nhan tr ctia chiing ta la :
2+ X7 +2 =X —1)
Chia biéu thtrc, chung ta dwoc :

X' =25 =242 +x2 +2 =0
@(1/2x3+x2+2—x2—1)(1/2x3+x2+2 +X2)=0

Bai toan dwoc giai quyeét.

—

Vi du 2 : Gidi phuong trinh :
(5x2 —5x+10)\/x+7 + (2x + 6)\/x+2 =x>+13x* —6x+ 32

Huéng dan
D€ c6 10i giai ngan gon nhu dudi day, cai quan trong cta chung ta 1a di tim nhan tt
(Vx+7-2)
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Tacod:

(5% =5x +10)N/x+7 +(2x+6)3/x+2 <X +13x" - 6x+32
@g(m_z)(m-m_l)
((x2+11)\/x+2 +(x2+4)\/x+7+3\/x+2\/x+7—x2+3x+2)S0

Ta ludn co :
(x2+11)\/x+2 +(x2+4)\/x+7 43X 24X +7 = x* +3x+2

2

z(x2 +4)\/x+7 -’ +3x+2>2(x2 +4)—x2 +3x+2:(x+§j +%>0
Loi giai chi tiét danh cho ban doc.
Nhan xét : Nhan t& nay khé ¢ chd nghiém cta (\/x 7 - 2) khong théa man DKXD. Vay
thi chiing ta phai tim nghiém cta phuwong trinh ban dau trong méi truong s6 phtee. Tuy
nhién biéu thirc ctia n6 kha 1a cong kénh va khi dao ham sé v6 cung ton thoi gian. Do d6
ta can mot cach lam nao d6 nhanh gon hon.
Dé y rang : Jz =-zi. Vi vay, ta doi ddu trong can dé€ lay nghiém thyc ma khong thoa
man DKXD. D6 1a ly do vi sao cach lam trén c6 thé 1dy duoc nghiém x =-3.
Tuy nhién, khong phai bai nao ching ta cling mdy méc nhu thé. Chi can tinh y la ching
ta co thé hiéu dwoc van dé. Hé so trudc cadn cua vx+2 la (ZX + 6) nén chung tha thw
xem X =-3 ¢6 thoa man phan con lai hay khong.
Gia stt nhw (5x2 —5x + 10)\/x +7 —(x3 +13x% —6x + 32) théa man x =-3 thi chac chan né

cd nhan tk (m—Z), trong khi do 2x+6=2(ﬁ—2)(m+2). Vi vay nén

phuong trinh ban dau c6 nhan ti (\/x 7 — 2).

D - Két Luan:

Thuc sy 1am viéc véi nghiém phirc 1a mot van dé kho va d6i khi cling gap phai rui
ro vi bai toan chua chac da cho nghiém phtic dang m + n\/gi . Nghiém phttc cha yéu dé
giai quyét phan con lai cia mot phuong trinh vo ty nhung luu y rang, néu phan con lai
vd nghiém thi chic chédn c6 thé st dung danh gia hodc BDT d€ giai quyét bai toan chir
khong nhat thiét phai tim nhan t& chita nghiém phtkc.
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