Kham pha Maple 11. D6 Cao Long. THPT Nam Dong

PA THUC
I. CAC PHEP TOAN TREN DA THUC.
Vi cac da thuc ta ¢6 thé thuc hién céc phép todn nhu ‘cong’, ‘tri’, ‘nhan’, ‘chia’
cac da thtrc.
Vi du : Cho hai da thuc f(x)= X2 —3X+2; g(x)= 453 + %% —3x-2.
> Fr1=xMN2-3*X+2 ;g :=4*XN3+XN2-3*X-2;
fi=x?-3x+2

g:=4x3+x°-3x-2

Cong hai da thuc trén ta duoc:
> "f+g"=f+Qg;
f+g=2x*-6x+4x3

Trur da thire f cho da thuc g ta duoc:
> "f-g"=Ff-g;
f-g=4-4x°

Nhan hai da thire trén ta duoc:
> "f.g"=f*g;
f.g=(x*-3x+2)(4x3+x*-3x-2)

Pé xem két qua khai trién ta ding ham > expand(f.g);
> "f.g"=expand(f*g);
f.g=4x"-11x*+2x3+9x°-4

Chia da thtrc f cho da thirc g ta duoc:
>*"f/g"=ft/qg;
f X2 —3X+2

9 4x3+x2-3x-2

D& nhan thay f va g ¢6 chung nghiém x =1. By gio dé tdi gian phan thirc % ta diing

Iénh
> normal(f/g);
>"f/g"=normal (f/9);
f X—2

9 4x2+5x+2

II. CAC HAM LIEN QUAN DEN DA THUC.
1. Sép xép lai mt da thire, danh sdch.
Cl phap:  >sort(L)

> sort(L, F)

> sort(A)
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> sort(A, V, optl, opt2, ...)

Trong d6: - L : 1a mot danh sach cac gia tri can sap xep.
- A : la mot biéu thire dai so.

O day, t6i chi gidi thiéu viéc sap xép da thuec.

Vi du: Xét da thirc f(x)=x-2x*+5x> -7 +4x".

Ta sap xép da thtic trén nhu sau:

> restart; f:=x-2*X"2+5*X"3-7+4*xX"4;

fi=x-2x*+5x3-7+4x*

>f:=sort(f,x);
fr=a4x*+5x°-2x%+x-7

Pé sap xép f theo chiéu ting dan (giam dan) cta bac ta khai bao thém argument
ascending” (“descending”).
> f:=sort(f,x,ascending);

fi=7+x-2x2+5x3+4x*

Vi dy: Xét da thue p(x)= y3+x2y2 + x5,
+Sap xép da thirc trén theo chiéu giam dan béc cia bién x, ta dugc:

>restart;p = yN3+yN2* XN2+X"N3:
sort(p,x,descending);

X2 +y2x24y3

+Sap xép da thirc trén theo chiéu ting dan bac cua bién y, ta duoc:
>sort(p,y,ascending);
X+ x2yt+y3

+Sap xép da thirc trén theo chiéu ting dan bac cia da thirc, ta duoc:
>sort(p,[X,y],ascending);
v+ x3 4 x2y?

+Sap xép da thirc trén theo chiéu giam dan bac cia da thirc, ta duoc:
>sort(p,[%x,y],descending);
x2y?+ x34y3

Vi duy: Cho da thirc g(x)= X +3xy —2yz + x = 3.
+Sap xép da thirc trén theo thir tu bién X, y, z va bac giam dan, ta duoc:
>sort(g,[X,Y,z],descending);

X>-2Xy+3yz+x-3

+Sap xép da thirc trén theo th ty bién X, z va bac ting dan, ta dugc:
>sort(g,[X%x,z],ascending);
3+3yz-2yX+X+X?
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2. Nhém cac hé sé ciia cdc luy thira cOng bdc ciia mét da thirc.
Cuphap: > collect(a, x, form, func) ;
Trong d6: - a:la mot da thuc (biéu thirc);
- x: 12 bién hodc tap hop cac bién hoic mot ham;
- func: la thu tuc (thuong [a simplify hogc factor );
- form: 1a tén (thuwong [a recursive (d@é quy) hodc distributed (phan phai))

Vi du: Pon gian biéu thirc sau bang cach nhom cac so hang

p(x):x2+3mx—5+mx2—x

+Pon gian biéu thirc trén bang cach nhdém céac s6 hang theo luy thira cua x:
> P r=XN2+3*FM*FX-5+m*XN2-X;
p:=x*+3mx—-5+mx®-x

>p:=collect(p,x);
p=-5+(Mm+1)x*+(-1+3m)x

+Sap xép biéu thuc trén theo 4n sb X , ta dugc:
>p:=sort(p,x);
p=(m+1)x*+(-1+3m)x-5

+Pon gian biéu thirc trén bang cach nhom céac s6 hang theo luy thira caa m:
>p:=collect(p,m);
p:=(x*+3x)m+x2—x-5

+Ta c6 thé dung thém ham factor dé phan tich cac hé sé thanh tich:
>p:=collect(p,m,factor);
P=x(x+3)m+x>-x-5

Vi du: Cho biéu thire p(X)=xy+axy + yx2 —ayx? + X+ ax.

+Sap xép (dé quy) biéu thirc trén theo bién x,

cac hé so chira y va dugc sap xép theo bién y:

>restart;p = X*y+a*x*Fy+y*XN2-a*y*xN2+x+a*x;
pi=Xy+axy+yxi—ayx’+x+ax

>pl:=collect(p,[Xx,y].recursive);
pli=(1-a)yx*+((1+a)y+1+a)x

+Sap xép (dé quy) biéu thuc trén theo bién y ,

cac hé s6 chira x va duoc sap xép theo bién x:

>p2:=collect(p,[y.X],recursive);
p2:=((1-a)x*+(1+a)x)y+(1l+a)x

3. Phan tich mét da thirc thanh tich cia cdc biéu thirc don gidn nhit.
Claphap: > factor(a, K) ;
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Trong d6: - a: 1a mot biéu thuc (biéu thirc hiru ti). ,
- K: la tir khoa real hoac complex; hodc mot so chira can; hoac RootOf.
Vi dy: Phan tich da thirc sau thanh tich f (x)= x3 —3x% +5x 3.
> restart; f:=x"3-3*x"2+5*x-3;
fi=x*-3x>+5x-3

>fl:=factor(T);
fl:=(x-1)(x*-2x+3)

Tam thic X2 —2x+3 khong c6 nghiém thuc, nhung ¢ 2 ngiém phtic. Vay néu phan tich
da thtrc f trén truong s phuc ta sé duoc két qua:
> f2:=Factor(f,complex);

f2 := (x — 1.000000000 + 1.414213562 1) (x — 1.000000000 )

(x — 1.000000000 — 1.414213562 1)

Béng cach tim nghiém cua tam thirc X2 —2x+3 ta c0:
>solve(xX"2-2*x+3,{x});
{x=1+.21}{x=1-./21}

+Trén co s& do, ta co thé phan tich f theo J2 vasé phuc i
> f3:=Factor(f,{sqrt(2),1});
f3:i=(x=1+/21)(x=1-,/21)(x-1)
Ta chd y c6 su khac biét khi tanhap f (x)= x> —3x? +5x~3.0, két qua phan tich s& I:
> F:=x"3-3*x"2+5*x-3.0;
fi=x*-3x*+5x-3.0

> factor(f);
(x — 1.000000000 ) (x? — 2.000000000 X + 2.999999999 )

Vi du: Xét da thuc g(x) = X3 +5.
Néu chi ding lénh >factor(g); ta dugc két qua:
>gi=x"3+5;
g=x3+5
> factor(g);
x*+5

Nhung néu phan tich trén trudng sd phirc (complex) ta dugc két qua:
> factor(g,complex);
(x +1.709975947) (x — 0.8549879733 + 1.480882610 1)

(x —0.8549879733 — 1.480882610 1)

Néu nhap ¢ (X) = x> +5.0, thi khi diing lénh >factor(g); ta sé duge két qua khac:
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>Qg:=x"3+5.0;
g:=x3+5.0

> factor(g);
(X + 1.709975947 ) (x* — 1.709975947 X + 2.924017740)

Néu phan tich g(x)= x3+5 theo 35 hay 5% ta dugc két qua:
> factor(g,5M(1/3));

(x?— x 5(1/3) . (213) (1/3)

5 (x+ 5%

Vi dy: Xét da thue p(x)= xt-2.
Néu chi ding lénh >factor(g); ta dugc két qua:
> pi=xN4-2;

p:=x*-2

> factor(p);
x*—2
Nhung néu phan tich trén trudng sd phirc (complex) ta dugc két qua:

> factor(p,complex);
(x +1.189207115) (x + 1.189207115 1) (x — 1.189207115 1) (x — 1.189207115)

Néu phan tich p theo V2, ta duoc:
> factor(p,sqrt(2));
(X% +42) (x2~2)

Néu phan tich p theo 42 (hay 2%) va sb phuc i, ta dugc:
> factor(p,{root(2,4),1}); #{root(2,4)1a ¥2}
(1/4) (1/4)

(1/4) (1/4)

(x+2 1) (x-2 D(x-2" ")(x+2 )
Ciing c6 thé nhap nhu sau:
> factor(p,{2™(1/74),1});

x4 2771y (=27 1) (x- 2"y (x4 217

eee Ngoai ham Factor ta con co thé dung ham spl i t trong goi lénh
with(polytools) dé phan tich mét biéu thire (da thirc) thanh tich cac biéu thirc don
glan:
Claphadp: > with(polytools):

> split(a,x,b);
Trong d6: - a: 1a biéu thuc (da thuc);

- x : & bién.

- b: 12 bién duogc gan cho két qua thu duoc.
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Vi du: Phan tich biéu thic x% + x +1 thanh tich.
Dung g6i Iénh trén va ham split, ta cd két qua:
>with(polytools):
>split(xX™2+x+1,X);
(x — RootOf(_Z*+ Z+1)) (x+1+RootOf(_Z°+ Z+1))

Pé thay két qua cu thé hon ta lam tiép:
>allvalues({%});

(st o))

Hoac:
>evalt(%);
(x + 0.5000000000 — 0.8660254040 1) (x + 0.5000000000 + 0.8660254040 1),

(x +0.5000000000 — 0.8660254040 1) (x + 0.5000000000 + 0.8660254040 1)

Nhdn xét: VGi g6i 1énh ndy, két qua thu dwoc rat chi tiét, day dit hon so véi ding
ham factor sau khi dung thém ham allvalues({%});
4. Khai triéen mot da thirc.
Clphéap: > expand(expr, exprl, exprz, ..., exprn);
Trong d6: - expr: la da biéu thirc dai s bat ki (dang tich, luy thira, legng giac,...)
mudn khai trién.
Vi du:Khai trién da thic: p(x)=(x-1)(3x+2)+ X2 — X
>Sp = (X-1)*(3*X+2)+x"2-X;
p:=(x-1)(3x+2)+x°-x

> p:=expand(p);
p:=4x?-2x-2

Phan tich két qua trén thanh tich:
> factor(p);
2(2x+1)(x-1)

Sau d6 khai trién két qua thu duogc theo x -1, ta dugc:
> expand(%,x-1);
4(x-1)x+2x-2

Vi du: Giai phwong trinh v/2x—1++/x+3=3.
Theo phuong phép thong thuong, ta gidi phwong trinh nay bang cach binh phuong
hai vé sau khi d4 tim tap x4c dinh (diéu kién x4c dinh) cho phuong trinh .

\ 2x-1>0 X >
Biéukién:{ @{ %QXZ%.

X+3>0
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Bay gio nhap phuong trinh vao Maple cung cac budc giai phwong trinh trén nhu
sau:
> restart;eq:=sqrt(2*x-1)+sqrt(x+3)=3:eq;

J2x-1+,/x+3=3

> "Binh phuong hai ve cua
PT: ;a:=(lhs(eq))"2:b:=(rhs(eq))"2:a=b;
Binh phuong hai ve cua PT:

(J2x-1+/x+3)*=9

> "Khai trien ta duoc:  ;a:=expand(a):a=b;
Khai trien ta duoc:

3X+2+24/2Xx-1,/x+3=9

> "PT tuong duong voi: ;c:=a-(op(l,a)+op(2,a)): b:=expand(b-
(op(1,a)+op(2,a))):c=b;
PT tuong duong voi:

2./2x-1./x+3=7-3x

> "Binh phuong hai ve ta duoc: ;c:=c"2:b:=b"2:c=b;
Binh phuong hai ve ta duoc:

4(2x-1)(x+3)=(7-3x)?

> "Khai trien va rut gon, ta duoc PT tuong
duong: " ;eq:=sort(expand(c-b),x):eq=0;
Khai trien va rut gon, ta duoc PT tuong duong:

—X>+62x-61=0

> "Tap nghiem cua PT nay la: ;T:={solve(eq, {x})}:
Tap nghiem cua PT nay la:

T={{x=1}{x=61}}

Vi doan 1énh trén, ta co thé giai cac phuong trinh c6 dang twong tu bang cach
nhap lai phuong trinh trong dong lénh dau tién (khai bao eq:=).
Quy ban doc co thé giai cac phuong trinh :
1)Vx+3+1=+/3x-1
2) Vx—-1-+/5x-1=+/3x-2
5. RUt gon hé 56, trich hé sé rit gon ciia mét da thirc.
a) RUt gon hé sb cua da thuc poly:
Claphdp: > primpact(poly,x,’co”);
Trong d6: - poly: 1a da thirc
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- X : 1a bién hodc tap hop cac bién.

- c0: la tén cua hé so can lam gon.

4
4 7 A A 9 7 X 3X
Vidu 1: Rt gon hé so cua da thire p(x) :?—3X3 + X2 —?+1 ta duoc:

> restart;p:=x"/5-3*x"3+x"2-3*x/2+1;
._E 4 a3 2_§
p:= 5 X" =3x7+X 5 X+1

> primpart(p,X,“co"): Da thuc rut gon =%;
Da thuc rut gon =2 x* - 30 x3+ 10 x> = 15 x + 10

Néu mudn biét “hé s6 da rit gon” ta khai bao argumen ‘co’ trong cau lénh:
> primpart(p,x,“co®): Da thuc rut gon =%;
Dathuc rutgon =2 x*—30 x>+ 10 x*—15x + 10

> "He so rut gon =co;

1
He so rut gon = 10

Vi du 2: Cho da thirc (nhiéu bién) p(x,y) =3xy +6x2y —12y?2.

Lam gon da thtrc trén theo bién x, ta duoc:

> restart;p:=3*X*y+6*xX"N2*y-12*y"2;
P:=3xy+6x°y—12y?

>>primpart(p,x,“co"): Da thuc rut gon =%; He so rut
gon " =co;
Da thuc rut gon = -4y + X + 2 x?

Hesorutgon =3y

Lam gon da thirc trén theo bién y, ta duoc:
> restart;p:=3*X*y+6*xX"N2*y-12*y"2;
P:=3Xxy+6x°y—12y?
> primpart(p,y,“co"): Da thuc rut gon =%; He so rut gon =co;
Dathuc rutgon =xy + 2 x?y — 4 y?
He so rutgon =3
Lam gon da thtrc trén theo bién x va y, ta duoc:
> restart;p:i=3*X*y+6*xX"N2*y-12*y"2;

P:=3Xxy+6x°y—12y?
>>primpart(p,[X,y], co"): Da thuc rut gon =%; He so rut
gon =co;

Dathuc rutgon =xy + 2 x2y — 4 y?
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He so rutgon =3

b) Trich hé sd rat gon:
Claphdp: > content(poly,x,’pp’);

Trong d6: - poly: la da thuc

- X : 1a bién hodc tap hop cac bién.

- pp: 14 tén cua da thire thu dugc sau khi trich hé sé rat gon.
Vi du: Cho da thirc p = 3xy —6x.
Trich hé s6 rat gon cua da thirc trén theo bién X va tim da thirc thu duogc sau khi rat
gon:
>restart;p:=3*x*y-2*x;

p:=3xy—-2x

> content(p,X, "pp"): He so rut gon =%; Da thuc thu duoc =pp;
Hesorutgon=3y -2

Da thuc thu duoc = x
Trich hé s6 rat gon cua da thirc trén theo bién y va tim da thirc thu dugc sau khi rat
gon:

> content(p,y,"pp"): He so rut gon =%; Da thuc thu duoc =pp;
He so rut gon =X

Da thuc thu duoc =3y -2

6.Xdc dinh bic ciia mét da thive,biéu thirc.

Claphadp: > degree(a,x); _xac dinh bac cao nhét ciia da thic a.
> ldegree(a,x); _xac dinh bac thap nhat cua da thtc a.
Trong d6: - a: la mot da thirc;

- x: 12 bién hoac tap hop cac bién.
Vi du: Xéac dinh béc clia da thic p(x) = (x2 +1)(3x3 %%+ 2)(2x +1)

> P 1= (XA2+1) * (3*XAB-3*xA2+2) * (2*x+1) ;
p=(x*+1)(3x*-3x*+2)(2x+1)

> "Bac cua da thuc p: =degree(p,Xx);
Bac cua da thuc p: =6

Vi du: Xac dinh bac cao nhét va thip nhit cta biéu thuc: p(x)= % —3x%+x'-9.
X

>restart;

> pPi=1/XN3-3*XN2+X"N7-9;

p::%—3x2+x7—9
X
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> "Bac cao nhat cua bieu thuc p =degree(p,X);
“Bac thap nhat cua bieu thuc p =ldegree(p,Xx);
Bac cao nhat cua bieu thucp =7

Bac thap nhat cua bieu thuc p =-3

V6i da thire nhiéu bién ta ding ct phap:
> degree(p(X,Y,Z,.),{X,¥,Z,.});
Chu y: Trong Maple 9.5 ta phai khai béo {x.,y,z,...} cho tap hop cac bién chu
khong phdi [x,y,z,...] ! Nhung trong Mple 10, Maple 11 thi ca 2 cach khai béo trén
déu duoc.
Vi dy: Xac dinh béc ctia da thuc: p(x,y)= 3xy? =3y +4x% +y3 +12
> restart;p:I=3*X*y"2-xX"3*y+4*x"N2+y"2+12;
p:=3xy?—x3y+4x°+y?+12
> "Bac cao nhat theo bien x =degree(p,X);

“Bac cao nhat theo bien y =degree(p,y);
Bac cao nhat theo bien x =3

Bac cao nhat theo bieny =2

> "Bac cao nhat theo bien x va y =degree(p,{X,Y}):;
Bac cao nhat theo bien xvay =4

> "Bac thap nhat theo bien x va y =ldegree(p,{x,Y}):
Bac thap nhat theo bien xvay =0

Vi du: Cho biéu thirc p(X,Yy) :iz+ 2xy —5x2y.
Xy

> restart;p:=3/(xX*y"2)-2*x*y-5*x"2*y;

p:=iz—2xy—5x2y
Xy

> "Bac cao nhat theo bien x =degree(p,X);
“Bac thap nhat theo bien x =ldegree(p,x);
“Bac cao nhat theo bien y =degree(p,y);

“Bac thap nhat theo bien y =ldegree(p,y);

Bac cao nhat theo bien x =2
Bac thap nhat theo bien x =-1
Bac cao nhat theo bieny =1

Bac thap nhat theo bieny =-2

> "Bac cao nhat theo bien x va y =degree(p,{X,Y}):;
Bac cao nhat theo bienxvay =3

10
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> "Bac thap nhat theo bien x va y =ldegree(p,{x,Y}):
Bac thap nhat theo bien xvay =-3

7.Trich hé sé ciia mot da thiic .
Cluphap: > coeff(p,x);
> coeff(p,x,n);
> coeff(p,x™);
Trong d6: - p: 1a da thirc mot bién;
- x: 12 bién;
- n: 12 bac cua luy thira cua bién x.
Truong hop mudn trich hé sé tu do (hé sd cua x°) ta ding lénh >
coeff(p,x,0); khéng dung coeff(p,x"0);

Vidu: Cho da thirc f (x)=3x"(y+1)—(x+1)(3x-2)+(y*-1)y

> restart; f:=3*x"2*(y+1)-(x+1)*(3*x-2)+(y"2-1)*y;
f=3x3(y+1)-(x+1)(3x—-2)+(y>-1)y

> "He so cua x™2 trong f =coeff(f,x,2);
He so cua x"2 trong f =3y

> "He so tu do theo bien x =coeff(f,x,0);
He so tu do theo bienx =2 + (y*—1)y

>"He so cua y trong T = coeff(f,y,1);
Hesocuaytrongf =3x?—1

> "He so tu do theo bien y =coeff(f,y,0);factor(%);
He so tu do theo bieny =3 x> — (x+ 1) (3x —2)

He so tu do theo bieny = —x + 2

Cha y: Tuy nhién viéc trich hé sb cua tich x?y khéng thuc hién duge.

8.Liét k& CAc o hang ciia mét da thire, biéu thirc, danh sdch, ...

Cu phap: > op(F); - liét ké cac s hang
> nops(f); - dém tong céc s6 hang.
Trong d6: - f: la mot danh sach, biéu thc,. ..

Vi du: Xét da thire f(x): X2 —3x+2.

¢CA4c 56 hang cua da thuc 1a:

> F:=x"3-3*X+2;

“Cac so hang cau thanh f: =[op(f)];
fi=x®-3x+2
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Cac so hang cau thanh f: = [x3, -3 x, 2]

> "So hang thu nhat: =op(1,¥);
“So hang thu hai: =op(2,1);
So hang thu nhat: = x®

So hang thu hai: =-3x

eTong s cac s6 hang cua da thirc:
>"So so hang cua f: =nops(f);
Sosohangcuaf: =3

Vi du: Xét biu thire f (x)= G (2x-1)(y+2).
Céc s6 hang cdu thanh f 1a:
> restart; f:=x"2*(2*x-1)*(y+1);

“Cac so hang cau thanh f: =[op(f)];
f:=x2(2x-1)(y+1)

Cac so hang cau thanh f: =[x% 2x—1,y+1]

Vi du: Cho danh s&ch: | =[a,b,c,d].

CAac phan tir cau thanh | 1a:

>L:=[a,b,c,d];

“Cac phan tu cau thanh L =op(L);
L:=[a,b,c d]

Cac phantucauthanhL =(a, b,c,d)

> "Tong so cac phan tu: =nops(L);
Tong so cac phantu: =4

9.Ham déong nhit hé so twong veng ciia hai da thirc, biéu thikc.

Cu phéap: > match(expr=pattern,var,’s’); - liét ké cac
s6 hang )
Trong do: - expr: 1a da thirc, biéu thirc;

- pattern: 1a mau(biéu thirc chira tham sd)can dong nhét hé sd véi cac hé sb
tuong tng dong bac Cua expr;
- var : 1a tén caa bién trong expr va pattern;
-s™: 1a két qua thu duoc néu ham dong nhdt cho két qua true.
Vi du: Tim cac sd a, b, ¢ sao cho hai da thirc sau 1a b'ﬁmg nhau:
f(x)=x>-3x+2; g(x):(ax—l)(x2 +bx+c).

> F:=x"3-3*%x+2;g:=(@*xX-1)*(X*2+b*x+c) ;
fi=x}-3x+2

g:=(ax-1)(x*+bx+c)

12
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>match(f=g,X,"s");

true
>S:
{a=1c=-2,b=1}
Vi du: Khi tinh nguyén ham | =jde.
Sin X + 2C0S X

Ta can bién doi tir thirc f (x) =3sinx—cosx vé dang f (x)=Ag(x)+B.g'(x) hay
f (x) = A(sinx+2cosx)+ B(cosx—2sinx) voi g(x)=sinx+2cosx.
Va ta phai tim cac hé sé A, B.
Ta lam nhu sau:
>restart;f:=3*sin(x)-
cos(X);g:=A*(sin(x)+2*cos(x))+B*(cos(x)-2*sin(x));
f:=3sin(x) — cos(x)
g :=A(sin(x)+ 2 cos(x))+ B (cos(x)— 2sin(x))

>match(f=g,X,"s");
true

1

—~ B=_
51

7
A L
{ 5

}

Suy ra: f(x)= %[(sin X+2¢0sX)—7(cos X —2sinx) |

7(cosx—2sinXx d(sin X+ 2cos X
Viy: |:1.[ 1- ( ) dx:1 x—7J' ( hl ) +C
5 Sin X+ 2C0S X 5 SIn X+ 2C0S X

I :l(x—7ln|sinx+2c:osx|)+c
5

10.Ham trich cac vé (trdi/ phdi) ciia mét phwong trinh co dang: f(x) = g(x).
bat tén cho phuong trinh trén la “eq”.

Khi d6: - Vé trdi phuong trinh duoc goi bang ham: > lhs(eq);
- Vé phdi phuong trinh dugc goi bang ham: > rhs(eq);

Vi du: Cho phuong trinh Vx-1++/2-x =5
>eq:=sqrt(x-1)+sqrt(2-x)=5:eq;
JX=1+4/2-Xx=5

Goi vé trai, vé phai ciia phuong trinh nhu sau:

> Ve trai =lhs(eq);
Vetrai= /x—-1+,2-X

13
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> "Ve phai =rhs(eq);
Ve phai =5

Nhgn xét: Ung dung Ham nay khi muén thao tac, bién déi(khai can, binh
phuong,...) trén cac ve ciia mot phuong trinh |
Vi du: Giai phuong trinh v2x% +x-2 =2—x
> restart;eq:=sqrt(2*x"2+x-2)=2-x:eq;
J2X+x—2=2-X

>dk:=[solve(rhs(eq)>=0,x)]:
“Dieu kien =dk;
Dieu kien = [RealRange(—o, 2)]

>1:=(lhs(eq))™2: r:=(rhs(eq))™2:
“Binh phuong hai ve duoc: ;
eql:=1l=r: eql;

Binh phuong hai ve duoc:

2X2+x—-2=(2-x)?

> "Gial Pt nay thu duoc tap nghiem: ;
T:=solve(eql, {x});
Giai Pt nay thu duoc tap nghiem:

T:={x=1} {x=-6}

11. Ham tinh gi4 tri ciia mét biéu thirc (Mot hodc nhiéu bién).
Cu phéap: > eval (f,x=a,y=b,..);
Trong d6: -f:la biéu thire, da thic;
- X= a; y=Db;...: gi4 tri cac bién.
Vi du: Cho biéu thie (x,y,z)=3xy +2xy* - 2x°z.
> F1=3*X*y+2*X*yN2-2*xX"N2*7;
f:=3xy+2xy*-2x%z

> f(2,-1,2) =eval (F, [x=2,y=-1]);
f(2,-1z7) =-2-8z

> "f(2a,-2,3) =eval(Ff,[x=2*a,y=-2,z=3]);
f(2a,-2,3) =4 a—24a?

12. Phép chia da thirc.

a) Kiém tra xem da thirc a c6 chia hét cho da thirc b hay khéng.
Cu phéap: > divide(a,b,’q”);

Trong d6: - a, b: 1a cac da thuc voi hé s6 hitu ti;
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- q: 1a thuong sb ctia phép chia a cho b, néu két qua ctia ham trén 12 true.
Vi du: Kiém tra xem da thitc x* — y* ¢6 chia hét cho da thirc x+y khong? Néu

chia hét ta tim thuong s cua phép chia d6 .
>divide(X™M-y™M ,x+y,"q");
true

> "Thuong cua phep chia;q;
g:=Factor(q): Hay  ;q;
Thuong cua phep chia

Vi xy?-x2y+x3
Hay
—(=x+Yy) (Y +x%)

eNéu chi mudn kiém tra xem a c6 chia hét cho b hay khong thi ta dung Iénh:

> divide(a,b);

b) Tim thuwong va dw ciia phép chia da thirc a cho da thirc b.
Giast: a=hqg+r

e Tim thuong:
Cu phéap: > quo(a,b,x);

> quo(a,b,x,’r?);
Trong do: - a, b: 1a céc da thirc mot bién x;

- 'r’: 1a da thirc duw.

e Tim du:
Cu phéap: > rem(a,b,x);

> rem(a,b,x,’q’);
Trong d6: - a, b: la cac da thirc mot bién x;

- 'q’: la da thuc thuong.

Vidu: Cho hai da thire: f(x)=x>+2x*-3x+1L g(x)=x"+x+2.

Tim thuong va da thire duw Khi chia f cho g:
> Fr=xXN3+2*XN2-3*X+1 ;g =X"N2+X+2;
fr=x®+2x2-3x+1

g: =X+ X+2

> "Thuong (cua f chia g):"=quo(f,g,X,"r");
“Da thuc du:"=r;
Thuong (cuafchiag): =x+1

Dathucdu: =-1-6x

Néu chi mubn tim thuwong ta chi can khai bao >quo(F,qg,x); cho d& ton bd nho.
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>quo(f,g,x):
"Thuong (cua f chia g): =%;
Thuong (cuafchiag): =x+1

Pé tim da thic du ciia phép chia f cho g, ta ding lénh: > rem(f,g,x);
>rem(f,g,%x):
“Du (cua f chia g): =%;

Du (cuafchiag): =-1-6x

13. Mét sb g6i 1énh tao sin lién quan dén da thire.

13.a. GoOi I¢gnh.  >with(PolynomialTools):

e Ham : > Translate(f,x,x0); ;

Cong dung: tinh f(x+x0), vi f(x) 1a da thirc mot an cho trude.

Vi du: Cho da thuc f (x)= X2 +x-3

Thay x =x-3 ta duogc:

>with(PolynomialTools):

F:=x"2+x-3;fl:=Translate(f,x,-3): f(x-3) =f1;
fi=x?+x-3

f(x-3) = 3 - 5 x + X

Xét mot vi du ap dung vé phép bié:n d6i d6 thi
(Chuong trinh Toan l6p 10 DPai sO nang cao):

Cho ham s6 y = f (x)=x*—x+2. Hoi phai tinh tién d6 thi ham s6 da cho sang
trai/phai va lén/xubng bao nhiéu dé duoc d6 thi ham so
y=9(x)= X3 +6x% +11x+67?

Hudng dan gidi:
+ Dau tién ta gia sir do thi ham s6 g(x) dugc dugc bién doi tir do thi ham so6 f(x)
bang céach tinh tién lién tiép doc theo truc Ox Mot doan bang p va theo truc Oy mot

doan bang q. Khi do: g(x)=f(x+p)+q . (*)
Nhap vao Maple:

> restart;

>with(PolynomialTools):

F:=x"3-x+2;

g:=XN3+6*XN2+11*X+6; —————————— T

fl:=Translate(f,x,p)+q: f(x+p)+q =F1;
f2:=collect(fl,x,factor): f(x+p)+q =F2;
fr=x3—x+2

g:=x3+6x*+11x+6
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_ 3
f(x+p)+q :x3+3px2+(p+sp)x+p3+2—p+q

fx+p)+q =X +3p x>+ (-1 +3p?)x+2-p+q+p°

{O trén ta d4 gia su tinh tién sang trai/phai mot doan bang p va tinh tién 1én/xubng
mot doan bang q}.
Pé tim céc s6 thuc p, g ta ddng nhat cac hé sb tuong tng 6 hai vé trong (*):
>match(g=f2,x,"s");

true

>Ss;

{p=2q9=-2}
Viy, do thi ham sb g(x) c6 dugc bang cach tinh tién 1ién tiép do thi ham sé f(x)
sang trai doc theo truc Ox 2 don vi va Xuong dudi doc theo truc Oy 2 don vi.

14. Mét s6 ham lién quan dén phan thirc hiru ti [ f (x) = %J
X

14.a) Ham trich ti thirc va trich mdu thirc:

Cu phéap: > numer(f); - trich tir thirc cua phén thirc f;
> denom(¥f); — trich mau thire ctia phan thic f;
X2 —3x+2

Vi dy: Cho phan thire f (x) =

253 = X2+ x=2
+Trich tir thare va tir thie cua f ta duoc:
>F:=(X"2-3*x+2)/ (2*X"N3-X"2+X-2) ;

foo X2 —3X+2
T2 x2 e x—2

> "Tu thuc la: ;numer(f);
Tu thuc la:

X2 —3x+2

> "Mau thuc la:~; denom(f);
Mau thuc la:

2x3—x2+x-2

14.b) Ham don gian phdn thirc hitu ti vé dang chudn.
Cu phap: > normal (F);

Vi du: Véi ham f & Vi du trén, ta c6 thé 1am gon nhu sau:
>f:=normal (f);
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X—2
f:zi
2X+X+2

Nhan xét, véi ham phan thiee thi Iénh > simplify(F); cho két qua gan voi 1énh
> normal (F);. Taxem:
>simplifty(f);
X—2
2X%+X+2

14c¢.Phan tich phan thirc hivu ti thanh téng ciia cdc phin thire don gidn .
Cac cu phap: > convert(f,parfrac);
> convert(f,parfrac,K);
> convert(f,parfrac,x);
> convert(f,parfrac,x,K);
Trong d6: - x 1a bién;
- K 1a mét trong cac option : real, complex, true, liiy thira , sqrfree,

] A 2x3 +5x* —x—6
Vi dy: Cho phén thire f (x) 2327 116
+ Phan tich f thanh tong cac phan thic don gian
> convert(f,parfrac);
7 28 3 1
9(x+1)  45(x—2)  5(x+3)  3(x+1)?

(Vi f chi chira bién x nén trong cau Iénh ta c6 thé khai bao bién x ciing co thé
khong can)
+ Thém option “sqrfree” trong cau lénh ta c6 két qua:
> convert(f,parfrac,sqrfree);
7 11x+6 1

9(x+1) i 9 (x*+x—-6) i 3(x+1)2

+ Néu khai bao option “real” hoac “complex” ta ¢6 két qua:
> convert(f,parfrac,real);
0.7777777783  0.5999999997 06222222221  0.3333333329
X+ 1. X + 3.000000000 ~ x — 2.000000000 (x+1.)?

Nhdn xét: Néu~ ding option “real” thi két qua thu dugc co “tdt cd cdc hé so dan
dau cua cac mau thicc déu duoc gian woc toi da va bang 1.

X3 +5x% +7x+3
X° —(M+1)x* +(m+2)x—2

Vi du: Cho phén thuc hiru ti f (x) =

+ Ta xem két qua cau 1énh sau:

> convert(f,parfrac);
Error, (in convert/parfrac) the variable name (for conversion to
partial fractions) must be provided
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Nhan xét:
Vi f ¢6 ca an s6 x va tham s6 m_ d6 1 theo cach hiéu cua ching ta_ con Maple chi
hiéu f 1 biéu thirc hai bién x va m, do d6 ta phai khai béo bién cy thé dé Maple
hiéu duoc 14 ta can phén tich theo bién nao:
> convert(f,parfrac,x);
16 3mx+xm?—2x-17-5m
T(Bem)(x—1) " (=3+m) (C-mx+2)

+ Néu khai bao option “true” hoic “real” hoic “sqrfree” thi déu c6 két qua:
> convert(f,parfrac,x,true);
5+6Xx*+5x+mx*—mx

XCemx2+2x—x2+mx—2

1+

A Chi y: C6 thé ding ham > Factor () ;dé phan tich f thanh nhan tir:
> factor(f);
(x+ 1) (x+3)
(x—1) (xX2—=mx+2)

Vi du: Cho phan thic sau:
> restart; f:=(xXN+4*xXN2+2*X"N3+6*X+3) / (XN3-2*XN2+3*X-2) ;
. X+4x2+2x3+6x+3

T x3-2x243x-2

+ Phén tich binh thuong ta duoc:

> convert(f,parfrac);

8 X+5
X+ 4+ +—
X-—1 x°=x+2

+ Khai bao thém option “true” hoic “sqrfree” ta dugc két qua:
> convert(f,parfrac,x,true);

> convert(f,parfrac,sqrfree);
11+ 9x* - 4x

x2—2x2+3x-2

X+ 4+

+ Khai bao thém option “real” ta c6 két qua:
> convert(f,parfrac,real);
7.999999997  5.000000000+ 1.000000003x

+
X—1. x? — 1.000000000x + 2.000000001

X+ 4+

+ Khai béo thém option “complex” ta ¢ két qua:
> convert(f,parfrac,complex);
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7.999999997  0.5000000010+ 2.0788046021
T x—1. T x=0.5000000000+ 1.3228756561
. 05000000020 2.0788046021

X — 0.5000000000— 1.322875656

X+

Vi du: Cho phan thirc > F:=(2*x"3-3*x-2*Xx"2+3)/ (X"5-3*Xx"2+Xx"3-3) :
. 2x3-3x-2x*+3
X -3x2+x3-3

+ Phan tich f thanh tong cac phan thirc don gian véi cac option cu thé ta dugc:
> convert(f,parfrac);
-1+2x Xx(-3+2x)

x2+1 x3-3

> convert(f,parfrac,x,true);
2x3-3x-2x*+3
xX°—3x2+x3-3

> convert(f,parfrac,real);
0.03850028555— 2.026694609x 0.02669460800

+
x? + 1.442249570x + 2.080083822  x — 1.442249570
N —0.9999999999+ 2.000000001 x
x? + 1.000000000

> convert(f,parfrac,sqrfree);
2x3-3x-2x*+3
X°-3x2+x3-3

> convert(f,parfrac,complex);
1.000000000+ 0.50000000001  0.02669460750— 0.300000000010°° |

X —1.0000000001 i X — 1.442249570
1.000000001- 0.50000000011 1.013347304+ 0.60046847741
X+ 1.0000000001 X+ 0.7211247852— 1.249024766 |

1.013347304 — 0.6004684783 |
X+ 0.7211247852 + 1.249024766 |

+ Xem két qua du tién, biéu thire x® — 3 ¢6 thé phan tich thanh nhan tir x — 37(1/3).

Do @6 ta khai bao thén option “37(1/3)”:
> convert(f,parfrac,3™(1/3));

(-9+3 3(1/3) Lo 3(2/3)) 3(1/3)
- (x— 3(1/3)

) (937 4

(113) (213)

—4x-x3

-1+2x 3-23
+ (1B)  _(2B)
+3

i ,
9) X"+ 3(x“*+x3

)
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+ Tuong tw, biéu thirc X* + 1 ¢6 thé phan tich trong truong sé phirc theo nhén tir

chtra s6 phire I (hay (-1)*(1/2). Vay néu ta khai bao option “(-1)(1/2)” s& duoc:

> convert(f,parfrac, (-1))N1/2));
1 1
1+§| (2x-3)x 1_§|
- +
X— 1 x3—3 X+ |

+Néu khai bao ca 2 option trén ta s& dugc két qua:
> convert(f,parfrac,{(-2)"(1/2),3"(1/3)});
7(/2+1)/-2
4 (2+ﬁ3(1/3)— 3(2/3)) (3(1/3)+ﬁ) (X+ﬁ)

(13) (213) (213)

(1/3)

L 10x+27-353"" - 243" —9x 3™ _12x3
51 (x2+x 3" + 3%
N 7(/2-1)/-2
4 (_2+ﬁ3(1/3)+3(2/3)) (_3(1/3)+ﬁ) (X—ﬁ)
(943 3, 5 3(2/3)) 3

+

9 (_3(1/3)+ﬁ) (3(1/3)+ﬁ) (X_3(1/3))
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