~ DPAISO
|. GIAI PHUONG TRINH, BAT PHUONG TRINH.
Cuphap: > solve(equ, var);
Trong d6: - equ : 1a phuong trinh hodc bat phuong trinh
- var: 1a bién s6 (an sd).

Céc vi du:

Vi du I: Giai phuong trinh x*> —3x—-2=0.
Ta nhap vao Maple nhu sau:
> Solve(x’\2—3*x—2:O,x)
7
§+ 2

i)

Cu thé hon, néu ta khai bao {x} dung cip ngoic { ...} & bién, thi két qua sé
nhu sau:
>solve(x"2-3*x-2=0,{x});
3 17
{x= F —h{x= /17 }

2

Chu y néu phuong trinh ¢6 dang f(x) = 0, thi ta c6 thé ding cu phéap:
> solve(fF(xX), X); hoac >

solve(fF(X),{x});
Chang han vé&i phuong trinh & trén ta ¢ thé nhap nhu sau:
>solve(xX"2-3*x-2,{x});

TR BT

Vi du 2: Giai phuong trinh x* —3x+2 = x—1.
> eq:=x"3-3*x+2=x-1;
eq=x3-3x+2=x-1
>solve(eq,{x});
1 /13 1
U=l ix=gr b lx=mg=pd
Vi du 3: Giai phuong trinh x* —4x% +4x-3=0.

> F:=xN3-4*x"2+4*x-3;  {# Khai bdo phuong trinh }
fr=x}-4x*+4x-3

>solve(T,{x}); {# Giai phuong trinh }
{x=3}{x=5+ 213} {x=5-21/3}
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Ta nhén théx, truong hop phuong trinh ¢ nghiép phirc, Maple s& cho két
qua rat cu the.
Vi du 4: Giai phuong trinh sau theo an sd X: 3x—(y+1)2 =2
>restart; eq:=3*x-(y+1)"2=2;
eq:=3x—(y+1)°=2

>solve(eq, {x});
{X_3y +3y+1}

Vi du 5: Giai phuong trinh x* —x+1=0
> F:=xM4-2*x"3+2; solve(f, {x});
fi=x*-2x3+2

{x=RootOf(_z*-2 7*+2,index=1)}, {x=RootOf(_Z*-2 7%+ 2,index=2)},
{x=RootOf(_zZ*-2 7%+2,index=3)},
{x=RootOf(_Z*-2 7Z3+2,index=4)}

Truong hop ndy, Maple ding RootOf(expression, index = i) dé thong bao
két qua.
Dé thdy cdc nghiém cu thé ta cé thé 1am theo mét trong cac cach sau:
Céch 1:
>evalt(%);
{x=1.529085514 + 0.2570658641 1}, {x = -0.5290855136 + 0.7429341359 |},

{x =-0.5290855136 — 0.7429341359 1}, {x = 1.529085514 — 0.2570658641 |}

Theo céch nay, thu dugc cac nghiém cu thé & dang thap phan.
Céach 2:
>restart; f:=xM-2*x"3+2; solve(f, {x}):
allvalues({%});

fi=x*-2x3+2

11 4-21 1 1 1 1
{{X:§+§I— ) },{X:§+§I+ ) },{X:§—§|+ 2 },

1 1 4+21
x=5-51-—%5—1}

Theo cach nay, ta ¢4 st dung 1énh >al Ivalues({%}) ; dé liy cac nghiém
tuong minh va chinh xac hon.

v vv Mot cach khac dé tim tap nghiém ciia phwong trinh :

Gia sur ta can giai phuong trinh ¢6 dang exp = 0.
Céap 1énh: > eq: = RootOf(exp, var); allvalues(eq);
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Vi du 6: Giai phuong trinh x® -2x+1=0.
> eql:=RootOf(X"3-2*x+1,X);
eql := RootOf(_ 73 -2 Z+1)

>allvalues({eql});
1 5 1 5
R RN
* Néu mudn tim nghiém thir i (1a 6 nguyén) caa phuong trinh exp = 0

_(phwong trinh mét an), ta ding cip 1énh sau:
> eq: = RootOf(exp, index = 1); allvalues(eq);

Vi du 7: Tim nghiém thir 2 cua phuong trinh x® —6x+4=0
> eg2:=RootOfF(x"3-6*x+4, index = 2);
eq2 := RootOf(_Z3—6 _Z +4, index = 2)

>allvalues({eq2});
{2}

Vi du 8: Giai phuong trinh luong giac ~/3sinx—cosx =1.
>egl:=sqrt(3)*sin(x)-cos(x)=1;

eql :=./3 sin(x) — cos(x) =1
>solve(eql,{x});

T

{x=r} {x=3}

Pé tim tap nghiém day du cia phuong trinh trén ta thuc hién doan 1énh sau:
> EnvAllSolutions := true:
>solve(eql,{x});

{X:Tc+27'c_Zl~},{X:én+2n_22~}

O day, Z1~, Z2~ 14 cac s6 nguyeén.
Vi du 9: Giai phuong trinh lugng giac cosx=0.

> EnvAllSolutions := true: solve(cos(x)=0,x);
1
ETC+TE_ZS"’

Bay gio ta co thé thay gia tri cia Z5~ _gid tri nguyén dé tim nghiém cu thé
cua phuong trinh trén bang cach dung cac lénh sau:

{Pé tinh gia tri cua Z5~ ta ding lénh: >
op(indets(solve(cos(x)=0,x)); }
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> EnvAllSolutions := true: r:=solve(cos(x)=0,x);
r'-1 +7 75~
.—211: T _.

> subs(op(indets(r))=n,r);
1

ST+7n
2

O trén ta d4 thay Z5~ bai n.
Bay gio thay Z5~ =1, ta dugc nghiém la:

> EnvAllSolutions := true: r:=solve(cos(x)=0,x);
=1 -
r.—2n+n_25
> subs(op(indets(r))=7,r);
15n
2

& Tim nghiém theo tham sé doi véi phwong trinh ¢6 hon mét én sé.

Vi du 10: Giai phwong trinh hai an x? + y? = 4.

> restart;

eq:=x"2 + y"2 = 9; solve(eq , {x(t), y(t)} );
eq:=x2+y?=9

{X:L yzi} {XZ—L y=— 3t }
Ji+2 T J1ed” J1+t2 J1+t2

2 2

Vi du 11: Giai phuong trinh hai 4n %HT:

>eq2:=x"2/9+y"2/4=1; solve(eqg2, {x(u), y(W}P);

6u 6 6 6u

{y= X = hAx=- Y=
Ja+ou? Ja+9u? 4 +9u? 4 +9u?

& Gidi bdt phwong trinh .

Vi du 12: Giai bat phuong trinh x* —3x >1.
>solve(x"2-3*x>1, {x});

3 /13, 3 /13

<y higr gy <1

Hoac:
>restart;solve(x"2-3*x>1, X);
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Re""'Ra”ge(—w, Open(g - J?D RealRange[Open[‘;’ + J?’J oo]

Nhdn xét: néu ta khai béo {x} trong cau lénh thi két qua ro rang hon.

Vi du 13: Giai bat phuong trinh x%+x2 —3x—-2<0.
> solve(xX"3+xM2-3*x-2<0, {x});
1 /5 1 /5
{X<'2}, {E—T<X, X<§+T}
& Gidi hé (bdt) phwong trinh .
Cuphap: > solve({sys equ}, var);
Trong do: - sys_equ: 1a cac phuong trinh cua hé, dugc dat trong cap ngoac { }
va cach nhau bei dau phay “, 7.
- var: la cac bién cta hé nén dat trong cap ngoac { }.

X+2y=3

Vi du 14: Giai h¢ phuong trinh 1 :
y+—=1
X

> sys:={x+2*y=3, y+1/x=1};solve(sys, {X,Y}):
sys ::{x+2y:3,y+)1(:1}

1
{y=2,x=-1}{y=5x=2}
x2—y?-y=0
Vi dy 15: Giai hé phuong trinh {x+y? =0
X0

> sysS2:={x"2-y"2-y, X+y"2, x<>0}; solu:=solve(sys2):
sys2 = {x*—y?—y,x#0,x+y’}

> "Nghiem thuc cua he™ ;evalf(solu);
Nghiem thuc cua he

{y=1.324717957, x = -1.754877666 }
Gia tri chinh xac ctia nghiém nay la:
{Nghiém nay lay duogc bang cach dung Iénh >al lvalues(solu); va lay
nghiém dau tién trong phan két qua thu duoc }.

15 2 (18)
{X{(108+12@)( ’+ 2 ,_(108+12/69) 2

13) |’ (13)
6 (108+12,69) 6 (108+12,69)
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Nghiém duoc viét lai nhu sau:

2
3108+12+/69 2 3108 +12+/69 2

+ Y = +
6 3108+124/69 6 3108+124/69

@& Ta tim tat cd cdc nghiém (ké ca nghiém phirc) ciia hé nhu sau:
> gyS2:={x"2-y"2-y, X+y"2, x<>0}; solu:=solve(sys2):
sys2 == {x*—y? -y, x#0,x+y?}

> "Nghiem day du cua he ;allvalues(solu):evalf(%);
Nghiem day du cua he

{x=-1.754877668, y = 1324717958},
{x =-0.1225611664 + 0.7448617672 I, y = -0.6623589786 + 0.5622795125 | },
{y =-0.6623589786 — 0.5622795125 I, x = -0.1225611664 — 0.7448617672 1}

eee Dji vdi hé phwong trinh ta c6 thé riit mét bién nao do theo cdc bién
con lai.
Cuphap: >eliminate (egnset, varset) ;
Trong d6: - eqnset la tap hop cac phuong trinh
- varset |a tap hop cac bién.
3X — 4xy2 =5

. Ta c6 thé khir an X ctia hé trén
2y2 -3xy=7

Vi du: Xét h¢ phuong trinh {

nhu sau:
> restart;s:={3*x-4*x*y"2=5,2*y"2-3*x*y=7};
s:={3x-4xy?’=52y*-3xy=7}

>kg:=eliminate(s,Xx);

kq :z[{x:—52},{34y2—8y4—15y—21}}
-3+4y

oo Mgt cdch khdc dé fim nghiém ciia phwong trinh mét dn sé dang
f(x)=0.
Lénh : dung godi Iénh > with(Student[Calculusl]):
va lénh > Roots(f(x), x, opts)
> Roots(f(x), X = a..b, opts)
> Roots(f(x), a..b, opts)

Trong d6: - a, b:lahai can cua khoang .
- f(x) 1a mot biéu thirc mot an.

Bién soan: PO CAO LONG (Gido vién Todn truong THPT Nam Déng)



- opts: khai bao numeric 1a true hosc false. Néu true thi két qua cho
dudi dang thap phan, néu 1a false thi két qua cho dudi dang day du_nguyén
ban. Néu ta khong khai bao opts thi Maple sé tu mic dinh khai bao 1a
numeric= false

Vidu 16: Tim tap nghiém cua phuong trinh 2x3 +5x% —5x—6=0
>eq = 2*XN3+5*XN2-5*%X-6;
eq:=2x*+5x*-5x—6

>with(Student[Calculusl]):
“Tap nghiem cua PT da cho: " ;
Roots(eq,X);

Tap nghiem cua PT da cho:

[_3 14171, W}
"4 4 4 4
Néu mubn két qua hién thi dudi dang thap phan thi ta khai bao opts la numeric=
true(Trong cAu lénh ta chi can viét numeric thi Maple tu khai bao cho ta numeric =
true). Ta duoc:
>with(Student[Calculusl]):
“Tap nghiem cua PT da cho:~;
Roots(eq,numeric);
Tap nghiem cua PT da cho:

[-3.,-0.7807764064, 1.280776406 ]

Néu mudn két qua dugc 1am tron dén 5 chir sé ¢ hang thap phan ta 1am tiép nhu
sau:
>evalf(%,5);

[-3.,-0.78078, 1.2808]

Vi dy 17: Tim tat ca cac nghiém cua phuong trinh sinx =0 trong khoang
[-10;15].
> restart;
> with(Student[Calculusl]):eql:=sin(x);
“Tap nghiem cua PT sinx=0 tren doan [-10;15]: ;
Roots(eql,x=-10..15);

eql :=sin(x)

Tap nghiem cua PT sinx=0 tren doan [-10;15]:
[-3m 27 —mn0,72m 37 4]

R6 rang phuong trinh ndy c6 vo s6 nghiém trén tap xac dinh ctia nd, néu ta khong
gidi han khoang nghiém, Maple sé thong bao va chi dua ra mdt s6 nghiém minh
hoa.
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> restart;with(Student[Calculusl]):eql:=sin(x);
“Tap nghiem cua PT sinx=0 :
~;Roots(eql);
eql :=sin(x)
Tap nghiem cua PT sinx=0 :

Warning, the expression has an infinity of roots, some examples
of which are given

[-m, 0, ]

Maple d4 thong bao, phirong trinh (6 trén 12 biéu thirc_expression) c6 v s6 nghiém,
Va chi duwea ra mét s6 nghiém ciia phwong trinh {Warning, the expression has
an infinity of roots, some examples of which are given}.

ee Gidi phwong trinh chira can thirc.

Vi du 18: Giai phuong trinh x++/x +¥/x =3

> eq:=x+sqrt(x)+x"(1/3)=3 ; Nghiem cua
Pt: ;solve(eq,{x}):;

(3)

eq = X+ /X +X 3

Nghiem cua Pt:
{x=1}

Vi du 19: Giai phuong trinh +/x ++/x+1=3.

>egl:=sqrt(x)+sqrt(x+1)=3;

“Nghiem cua Pt:"; solve(eql, {x}):;
eql = /x +/x+1=3

Nghiem cua Pt:

x=33

ee Gidi phuwong trinh nghiém nguyén.
Cu phap: > 1solve(egns, vars);
Vidu : Tim c&c nghiém nguyén ctia phuong trinh : 2x-3y =5
>restart;eqg2:=isolve(2*x-3*y=5);
eq2 ={x=4+3 Z1,y=1+2 71}
Vi dy : Tim tit ca cac nghiém nguyén cua phuong trinh : x3 —x% —=3x+2=0
> 1solve(X"3-x"2-3*x+2) ;

{x=2}
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Vi dy : Tim tat ca cac nghiém nguyén cia phuong trinh: x% + y2 =25

> isolve(x"2+y”n2=25);

{(x=38,y=-4}{y=4x=-3}{y=4x=3}{x=-3,y=-4},{y=0x=5},
{y=0,x=-5}{x=0,y=5}{x=0,y=-5} {y=3x=4}{y=-3, x=4},
{y=3,x=-4} {y=-3,x=-4}

Truong hop phuong trinh khdng c6 nghiém nguyén, thi Maple cho két qua 1a Null

(rng va khong hién trén man hinh). Vi du véi phuong trinh x? =5.
> isolve(x"2=5);

ee Tim nghiém thuc ciia mét phwong trinh | bét ( hé) phwong trinh .
Dung Iénh solve trong géi 1énh > with(RealDomai) ;.
Vi dy:
Tim cac nghiém so6 thuc cta phuong trinh :
2x* —9x3 +13x%> —3x -6 =0.
+ Nhap phuong trinh vao Maple:
> F:=2* XN -9*XN3+13*X"N2-3*x-6=0:

f;

2x*-9x3+13x°-3x-6=0

+ Tim nghiém s thyc ctia phuong trinh:
>with(RealDomain):
>solve(f,{x});
-1
{x=2}{x="}

Chu y : Néu khong dung g6i Iénh with(RealDomain) thi c¢d thé diing dong lénh
sau dé tim nghiém thuc cta phuong trinh :
>use RealDomain in solve(f,{x}) end use;

{x=2} {x=}

Vi du:

Giai phuwong trinh x—+/m? =0.

+ Giai phuong trinh véi 1énh solve binh thuong:
> solve(X-sqrt(m™2)=0,{x});

{x=1/m?}

+ Giai phuong trinh trén véi RealDomain:
>use RealDomain in solve(X-sqrt(m™2)=0,{x}) end use;
{x=csgn(m) m}

+ Pon gian két qua trén voi RealDomain :
>use RealDomain in simplify(%) end use;

Bién soan: PO CAO LONG (Gido vién Todn truong THPT Nam Déng)



10

{x=m}
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