Khdm phd Maple 11. P6 Cao Long. THPT Nam Péng

' CAC PHEP TOAN
MOT SO HAM TINH TOAN, RUT GON KHAC.

I. Cac phép toan co ban (cong ,trir, nhan, chia, liiy thira, khai can,...)
1) Phép cong, trir, nhan , chia, khai can,...
Nam phép toan ‘cong’, trr’ , ‘nhan’, ‘chia’ , ‘liiy thura’ dugc khai bao véi cac ki hiéu tuong
ungla 4+’ , ‘=7, * 7 7 A
Riéng phép khai can phai dung cu phap khéc.
+ can bac hai cta s6 a (thuc hay phuc) dugc khai bao bang 1énh:
> sgrt(a); hoiac >root(a,2);

+ cdn bac n cia sb a (thuc hay phtrc) dugc khai bao béng 1énh:

>surd(a, n); hoac >root( a, n);

Cac vi du:
>2+1/2;
o
2
>x-3/5;
(3
5
>12*5/7-3/2;
99
14
> 276
64
> (1/3+5)"4-753;
4543
81

Chu y: Maple c6 thé tinh toan dugc cac sb rat 16n. Chang han:

> 12345"(234)

256398841585198549150181345111074911296710810101290899606 269263086 06062036226435543712552)
19426949823525337150206 7362825064 7771133755274332286 30496456 161344326684 1602299286 21723 144
R04665811285161786927254310424621534984993674199 1871742683 1428560000341117658718243 1191461
625877984880048532000158947689132790773944294 11238061049 146 198115936339008763402759771394)
71910783173844656842091584544650330257074132153976061975134830297704833002309648009883 1654
26637109986579755844611433159475092495697177193773851 12142926 363927424270112653028 1939259
09842565205899639659430803166 780485636 182512452690475249996610105878815264134692460138955,
122313795784460943187350373573792704926 161408610419218380126037524803471930723772975406694
9240851862484809316498975225060 17965668 177696347378574342484823331543207774652771729 14052
0458578798781246486 11853477 1469868821856991818024020803425237430577902209 160807948287 1729
68578514172950935396366540584570604011105388053692877292633056640625

S6 chir s6 cua s6 trén cd thé tim duoc bang 1énh:

> length(%);
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958

Maple c6 thé tinh toan trén céc biéu thirc chira bién:
> 3*X+5*y-2+x-y;
4x+4y-2
> (X+y)/ (X"2-y"2);
X+
X2 — y?

Dé rat gon biéu thire trén ta dung Iénh nhu sau:

>simplify(%);
1
“
* Tinh /12345
>sqrt(12345);
4/ 12345
+ Tinh /123468 :
>sqrt(123468);
2 ./30867
+ Tinh ¥/-8:
- Néu dung lénh surd thi dugc két qua:
>surd(-8,3);
-2
- Néu dung Iénh root thi dugc két qua:
>root(-8,3);
g
3
2(-1)
+ Tinh $/-8,0:
- Néu dung lénh surd thi dugc két qua:
>surd(-8.0,3);
-2.000000000

- Néu dung lénh root thi duoc két qua:
>root(-8.0,3);
1.000000000+ 1.7320508071

2) Gan gia trj cho m{t biéu thirc hay mdt bién.
Gan gia tri cua f(biéu thirc, ham, thu tuc, list,...) cho a ta dung cu phap:
Cu phép: >a: = T;
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Vidu I:

T ; 1 . ‘A
Gan gia tri cua két qua /24 +Z vao bién a, ta thyc hién nhu sau:
>az=sqrt(24)+1/4;
1
a:=2.6+ 4

Sau khi gan gia tri vao mét bién, ta cé thé dung cac ham, thi tuc khdc dé tac dong 18n bién
do.

Chang han véi a dugc xac dinh nhu vi du trén ta c6 thé tinh a2,

> "an2 =an2;

2
1
an2 = (2ﬁ+4)

I1. Mot s6 ham trén cac phép toan.

1) Két hop phép tinh cin Ja~/b thanh ab .

Cu phép: [> combine(.);

Thudng thi khi nhap va/b thi Maple vin hién thi két qua nhu khi nhap.
Xem cac vi du:

Nhap vao Maple J34/6:

> sqrt(3)*sqrt(6);

36

+ Pé nhan hai can thtc nay ta dung Iénh:
> combine(%);

/18

+ D¢ d6i can s6 trén ra s6 thap phan ta ding lénh sau:
>evalt(%);
4.242640687

2. Truc can thire & mdu ciia biéu thivc chiva can.
Cu phép: > rationalize(a) ;
Vidu1:

, 1
Cho biéu thtc a=—F+——.
2+:/3+42

+Nhap a vao Maple:
>a:=1/(2+sqrt(3)+sqrt(2));

1
aT 2+./3+./2

+ Truc can thirc 6 mau cua a:
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>rationalize(a);

(2+4/2-4/3)(-3+442)
23

Vidu 2:

Truc can thuc & mau cua bi€u thirc p =

1
X +2
+ Nhap vao Maple:
>p:=1/(sqrt(x)+2);

+ Truc cin thitc & mau:
>p:=rationalize(p);
=2+ ﬁ

[

3. Pon gidn mt biéu thivc chiva cin.
Cu phép: >simplify(a, “option”);
Trong d6: - ala biéu thuc chua can;

- option la c&c tur khoa nhu ‘radical’, ‘sqrt’, ‘power’,...
Vidu I:

- 1 2

Cho biéu thitc a=—=+3————.

J2 J2+1

+ Nhap biéu thirc trén vao Maple:
>a:=1/sqrt(2)+3-2/(sqrt(2)+1);

a:=£+3— 2

2 ﬁ+l

+ Pon gian biéu thirc trén:
>simplify(a);
4472
2(4/2+1)

+ Truc can thirc & mau, ta dugc
>a:=rationalize(a);

qom (A4742) (F1+42)
B 2

+ Khai trién (bang l1énh expand) ta duoc:
> a:=expand(a);
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Vi du2:

Cho biéu thiic b = /2+/6 — 2v/2/x +1.

+Nhap biéu thirc vao Maple:
>bi=sqrt(2)*sqrt(6)-2*sqrt(2)*sqrt(x+1);

b:=1/2./6 -242/x+1

+ Néu dung Iénh simplify ta duoc két qua:

>b:=simplify(b);
b:i=2./3-2,/2/x+1

+ Néu mudn gop cac du can ta phai ding lénh combine:
>b:=combine(b,radical);
b:=2/3-2/2x+2

Vidu 3:
Cho biéu thire ¢ =X /X +1—2v/6+/yv/2x .

+ Nhap biéu thirc vao Maple:
> az=sqrt()N3*sqre(x+1)-2*sqrt(6)*sqrt(y)*sqrt(2*x);

awgﬁﬁwﬁﬁﬁﬁ

+ Pon gian ¢ bang Iénh simplify ta duoc két qua:
>a:=simplify(a);
g
2

-4

+ Lam gon ¢ bang 1énh combine (c, radical) ta dugc két qua:
>c:=combine(c,radical);
3
2

Q=x »\/m—dl»\/x_ﬁ»\/;

+ Néu khai bao thém tir khoa “symbolic” trong cau lénh, ta dugc két qua:
>a:=combine(a,radical,symbolic);

a:=x/x(x+1)-4./3./xy

4. Bién dbi cdc biéu thirc chira cin vé dang don gidn.
Cu phép: > radnormal () ;

Vidu I:

Cho biéu thite a =(4-342)

+Nhap a vao Maple:
>a:=(4-3*sqrt(2))"3;

s

3

5 Khém pha Maple 11 va Ung dung giéi toan phd thong



Khdm phd Maple 11. P6 Cao Long. THPT Nam Péng

3
a:=(4-3 ﬁ )
+ Néu don gian a bang 1énh simplify, ta duoc két qua:
>az=simplify(a);
3
a=—(-4+3 ﬁ )
+ Ciing dung simplify nhung thém option ‘radical’, ta duoc két qua:
>a:=simplify(a, radical);
3
a:=(4-3 ﬁ )
+ Néu khai trién dOng lénh ‘expand’, ta duoc két qua:

> a:=expand(a);
a:=280-198./2

+ Néu dung lénh ‘radnormal’ ta ciing dugc két qua:
>a:=radnormal (a);
a:=280-198./2

Vidu 2:

Cho biéu thitc a =+/59+30/2 .

+Nhap vao Maple:
> a:=(59+30*sqrt(2))"(1/2);

a:=+/59+302

+ Néu khai trién béng 1énh ‘expand’ , ta dugc két qua:

> a:=expand(a);
a:=./59+30,2

+ Néu ding lénh ‘radnormal’, ta duoc két qua:
>a:=radnormal (a);
a=3+5 ﬁ

Vidu 4

Cho biéu thrc b = v/20x% +120x+180 .
+Nhap biéu thirc vao Maple:
> b:=(20%x"2+120*x+180)~(1/2) ;
b :=./20 X* + 120 x + 180

+ Pon gian bang 1énh ‘radnormal’, ta duoc:

>b:=radnormal (b);
b:=2./5./(x+3)>
+ Pon gian bang 1énh ‘simplify’ c¢6 option ‘sqrt’, ta dugc:
>b:=simplify(b,sqrt);
b:= Zﬁcsgn(x+ 3) (x+3)
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+ Néu gia str X > -3 trude khi dung lénh trén, ta dugc:
> assume(x>-3);
b:=simplify(b,sqrt);
b:=2./5 (x~+3)

+ Néu don gian biéu thtrc vi ‘RealDomain’, ta dugc:
>use RealDomain in simplify(b) end use;

2./5|x+3]

Chu y: Véi 1énh trén ma ta van khai bao option ‘sqrt’ trong simplify thi két qua 1a:
>use RealDomain in simplify(b,sqgrt) end use;
2 /5 signum(x + 3) (x+ 3)

& Mong rcing, qua mot s6 vi dy trén quy ban doc nhan biét dwoc chirc nang cu thé ciia moi
Iénh dé vin dung cO hiéu qua. Pac biét [a tinh ‘gan gui’ cua cac lénh rat kho phan biét va
céc ‘option’ trong moi Iénh.

5) Ham tinh gia tri tuyét déi ciia soé thuec x.
Cu phap: > abs(X);

Vidu1:

> abs(2*x);

2| x|
> abs(sqrt(3+2*sqrt(2))*x"2);
(2 +1)[x?
> a:=abs(-5*x*y*z"2);
a:=5|xyz?|

C6 thé dung ham ‘expand’ dé phan tich két qua trén:
> a:=expand(a);
a:=5]x|y| 2

Vi du2:
Cho biéu thirc m = 5|x|.|x—1|.‘y2‘
+ Nhap vao Maple:
>m:=5*abs(x)*abs(x-1)*abs(y"2);

m:=5x/[x— 1]y
+ CO thé két hop céc gia tri tuyét ddi trong két qua trén ding ham ‘combine’ cling véi option
‘abs’:
>m:=combine(m,abs);

m:=5/x(x-1)y?|

6. Ham céng mot chuéi cdc gid tri.

a) Cu phap 1: > add(i, 1=m..n);
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b) Cl phéap 2: > add(i, i=[Ii]);
c) Cl phép 3: > add(i, 1 in x);
Trong d6: : - m, n 1a cac s6 nguyén duong;

- [li] 1a mét tap hop cac so (thyc);
- X l1a mot biéu thic.
Vidu I:
Tinh téng cacsb i° bidtie {1;2;...6}.
+ Nhap biéu thirc tinh vao Maple:
>add(i~3,i=1..6);
441

C6 thé xay dung tap hop {1; 2, 6} sau d6 tinh téng cua i trong tap do:
+ Xay dung tap hop:
>x:=[seq(i,i=1..6)];

x:=[1,2,3,4,5,6]

+ Tinh téng cac s i° véi i thude tap hop do:
>add(in3, i = x);
441

+Ciing c6 thé ding cau Iénh thi ba nhu sau:
>add(i™3, 1 In X);
441

wVdn dung ham ndy @é xay dung chuong trinh tinh chu vi ciia mét tam gidc.
Vidu 2:

Trong mit phing véi hé truc toa d6 Oxy cho ba diém A(%2),B(-11),C(0;-2).
Tinh chu vi cta tam giac ABC.

+ Nhap cac diém A, B, C vao Maple va xac dinh tam giac ABC:
>with(geometry):
>point(A,1,1),point(B,-1,1), point(C,0,-2):
> triangle(ABC, [A,B,C]);
ABC

+ Tinh d6 dai cac canh cta tam giac ABC:

> canh:=si1des(ABC);
canh :=[,/4, /10, /10]

Lam gon két qua:
> canh:=simplify(canh);

canh :=[2, m M]

+ Tinh chu vi cua tam giac ABC:
>add(i,i1 in canh);

2+2.,/10
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Vidu 5:
Viét da thirc c6 dang P(X) = ag +8,X +a,X° +...+agX" .
+ Dung Maple dé viét da thirc trén:
>P(x):=add( a[i]*x™1, 1=0..8 );
P(x)=a,+a, x+a,x*+a,x’+a,x*+a, x°+a;x°+a,x" +a;x°

Cha y: Ham add chi co thé tinh tong trong khoang chtra s6 cu thé. Mot khoang chua xac
dinh (chira bién) thi Maple khong thuc hién dugc 1énh add.

Chang han, tinh tong 1+2+3+...+n:

>add( 1, 1=1..n );

Error, unable to execute add

Ta thiy, Maple da thong bao 15i va khéng thé thuc hién 1énh ‘add’.

& Pé khic phuc nhugc diém nay ta ¢d thé dung ham ‘sum’ nhu sau:

>S:=Sum( i1, i=1..n );

>S:=value(S);

(Ham sum sé dugc gidi thiéu sau)
7. Ham nhan mét chuai cac gia tri.

a) Cu phap 1: > mul(i, i=m..n);
b) Cu phéap 2: > mul(r, i=[Hi]);
c¢) Ca phép 3: > muldi, 1 In X);
Trong d6: : - m, n la cac s6 nguyén duong;

- [1i] 1a mot tap hop cac sb (thuc);
- X 1a mot biéu thic.

<

i du I:

Tinh tich ctia 7 so tu nhién dau tién (khac khong):
+ Nhap biéu thirc tinh vao Maple:

>mul(a, 1=1..7);

5040
Vidu 2:
Tinh tich P = 1+1 1+1 1+L :
2 3 2008
+Nhap biéu thtc tinh vao Maple:
>mul(1+1/1, 1=2..2008);
2009
2

8. Ham sum , ham product.
Céc vi du:
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Vidu I:

Tinhtong S; =1+3+5+...+(2n+1).
+ Nhap biéu thirc vao Maple:
>S1:=Sum(2*1+1l, 1=0..n);

n
S1:=> (2i+1)
i=0
+ Tinh gia tri ctia biéu thirc trén:
>Sl1l:=value(Sl);
S1:=(n+1)>?

Nhdn xét: Trong cau lénh nhap biéu thic ta ding ham ‘Sum” _ ki tu S viét hoa.
Maple quy dinh , ham “Sum” cho hién biéu thirc cta tong can xac dinh. Con ham “sum” _
chir s viét thuong_ tinh gia tri ciia tong can xac dinh.

Chang han v&i tong & Vi du 1 trén, ta ding ham ‘sum’ thi duoc két qua:
>Sl:=sum(2*1+1,1=0..n);
S1:=(n+1)?

Vidu 2:

Tim tong cac nghiém cia phuong trinh 2X3’— 3x*+x-1=0.

+D¢ giai bai toadn trén ta tim tong cua cac so k vdi k thudce tdp nghiém ctia phuong trinh trén
( dung ham RootOf() dé xac dinh tap nghiém cua phuong trinh ):

> sum(k, k=RootOf(2*x"3-3*x"2+x-1));

N W

+ Tim tong binh phuong ciia cac nghiém ciia phwong trinh trén:
> sum(k”2 ,k=RootOf(2*x"3-3*x"2+x-1));
5

4

+ Tim tong lap phuong cac nghiém cua phuong trinh trén:
> sum(k"3,k=RootOf(2*xX"3-3*x"2+x-1));

21

8

{Néu dung ham ‘Sum’ thi két qua Ia:
> Sum(k"3,k=RootOf(2*x"3-3*x"2+x-1));
k3

2

k=Rootof(2_ z3-3 72+ 7-1)

+Xem két qua bang lénh:
>value(%);
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+Néu dung ham ‘evalf® dé xem két qua thi ta dugc:
>evaltT(%);
2.625000000+ 0. |

Ta nhdn thdy két qua ciia ham ‘evalf’ khéngtruc quan bang két ciia ciia ‘value’.
Qua day chung t6i mong quy ban doc luu y cach dung ham ‘value’ hogc ‘eval’ mét cich phu
hop dé tinh gid tri ciia mét két qua nao dé}.
Vidu 3:
Tinh tich cac nghiém s ciia phuong trinh 7x° —4x% +3x—5=0
+ Lénh tinh tich cac nghiém:
> product(x,X=RootOF(7*x"5-4*x"3+3*x-5));
5

7

Vidu 4

Xay dung biéu thire f (x)=(x+1)(x+2)(x+3)(x+4).

+ Nhap vao Maple:

> F(X) :=product(x+i,i=1..4);
f(x):=(x+1)(x+2)(x+3)(x+4)

= Néu dung thu tuc ‘Product’ thi két qua hién thi dudi dang ki hiéu.
Chang han:
>Product(i+l,1=1..n);

n

[Td+1)

i=1

Vidu 5:
Goi X; X, la hai nghiém cua phuong trinh x2 —[2x-+3+1=0
1 X, + X,
2, y2 '
X+ Xy 3%Xp
+ Xac dinh tap nghiém ctua phuong trinh dung Iénh RootOf:
> T:=RootOf(x"2-sqrt(2)*x-sqrt(3)+1);
T := RootOf (_Z?—./2 _Z -.[3 +1)

Tinh gié tri caa biéu thue Q =

+ Tinh gid trj ctia tong X + X3
>sl:=sum(xX"2,x=T);
sl := 2 RootOf(_Z%—3, index = 1)

Két qua hién thi chua cy thé. Dé xem chi tiét gi tri cia s1, ta dung lénh:
>sl:=allvalues(%);
s1:=2 ﬁ

{Néu dung Iénh “value’ hay ‘evalf’ thi két qua khong cu thé bang 1énh ‘allvalue’}
+ Tinh gia tri cuia tong X, + X,
> s2:=sum(X,x=T);
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s2:=allvalues(%);
s2 := RootOf (_Z? -2, index = 1)

s2 = ﬁ
+ Tinh tich xX,:

> s3:=product(x,x=T);
s3:=—/3+1

+ Tur cac két qua trén, suy ra gia tri cta Q:
>Q:=1/s1-s2/(3*s3);

32
6 3(+/3+1)

o= 3-3+2/2
©o6(/3-1)

3 2 2]
Q.—6+6+ 6

Q:=

>Q:=simplify(Q,radical);

>Q:=expand(Q, radical);

9. Ham eval, evalf, value, allvalues.(cac ham tinh gia tri)

a) Ham value dwoc sir dung khi mudn 6m Két qua ciia cac biéu thire nhw: Int (nguyén ham,

tich phan), Sum (téng), Limit( gi6i han) , Diff (dao ham).
Vidu I:

2

Tinh gia tri cua biéu thie F(x)= I(xz +ijdx.
X

+ Nhap biéu thirc tich phan vao Maple:
>F(X) = Int(xX"2+1/x"2, X);

F(x):= J'x2 + )(12 dx

+ Tim mot két qua cua phép toan trén (dung lénh “value’):

> F(x) :=value(%) ;
3

x> 1
F(X) ::?—;

Vidu 2:

R . sin2x
Tim gidi han sau G = lim .
x—0 X

+ Nhap biéu thirc giéi han vao Maple:
>G = Limit(sin(2*x)/x, x=0);
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G = lim sin(2 x)
x—0
+ Tinh gia tri ctia gigi han trén:
>G:=value(G);
G:=2

Vidu 3:

Tim két qua ctia tong S =1+2+...+n.
+ Nhap biéu thic S:
>S:=Sum(i,i=1..n);

+ Tim két qua cua tong trén:
>S:=value(S);

C6 thé dung gop hai 1énh trén nhu sau:
>S:=value(Sum(i,1=1..n));
_(n+1> n 1

e T T

2) Ham eval ding dé tinh gid tri ciia mét biéu thirc véi diéu kién cho triede.
Vidu I:

Tinh gid tri cia biéu thitc P = 3x% —x—/3 khi x:\@+1;x:—g+\@.

+ Nhap biéu thirc vao Maple:
> F:=3*x"2-x-sqrt(3);

f:=3x2—x-./3

+ Tinh gia trj ctia fkhi X =+/3 +1:
>eval (f,x=sqrt(3)+1);

3(1+3) -1-23

Lam gon két qua bang lénh ‘radnormal’:
> radnormal (%) ;

11+4./3

+ Tinh gid tri ctia fkhi X = _2+J€;
> eval (F,x=-5/2+sqrt(6));

(-5s) e s
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> radnormal (%) ;
1

57

4 16 24343

Vidu 2:

Tim gia tri ctia biéu the f = x® + x —1 biét x 1a mot nghiém (thir nhét) cua phuong trinh
2

X“=x-1=0.

+ Xéc dinh nghiém tht nhét cua phuong trinh x> —x—1=0 bing lénh:
> nl:=RootOfF(x"2-x-1,index=1);
nl := RootOf(_Z?- Z -1, index=1)

+ Tinh gia tri ctia f khi x=nl:
> eval (x"2+x-1,x=nl);

2
RootOf(_Z?2— Z -1, index=1) + RootOf(_Z?— Z -1, index=1)-1
+ Hién thi gia tri cu thé cta két qua trén bang 1énh ‘allvalues’:
>allvalues(%);
2
5 1 5
[f+ ] N { .

2 2

N =

Lam gon két qua trén:
> radnormal (%) ;

ﬁ+1

3. Ham evalf ding dé tinh gid tri gan diing Ciia mot biéu thire, mot phép toan. Két quad hién
thi duoi dang so thap phan .

Cu phép: >evalf( a, n) ;

hoac: >evalf[n](a);
Dé hién thj két qua cua a v&i n chir sd (bao gdm ca phan thap phan).
Vidu I:

Tinh gia tri gan diing cta /3 dén 17 chir sb thap phan:
+ Ta dung Iénh trong Maple nhu sau :

>eval f[18] (sqrt(3));

1.73205080756887729
+ hoac
>evalf(sqrt(3),18);

1.73205080756887729
Vidu 2:

Tinh gié tri gan dGng ctia s6 7 :

+ Tinh gan dung dén 46 chir s6 thap phan:

> eval F[47]1(Pi);
3.14159265358979323846264338327950288419716939¢
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+ Tinh gan dung dén 246 chir s6 thap phan:

> eval F[247](Pi);

3.1415926535897932384626433832795028841971693993751058209749445923078Y
062862089986280348253421170679821480865132823066470938446095505825
725359408128481117450284102701938521105559644622948954930381964428

0975665933446128475648233786783165271202

wUng dung 1énh nay dé minh hoa s6 Pi 12 s6 vo ti (s6 thap phdn v6 han khong tudn hoan)
khi day bai s6 thuc cho hoc sinh. Gido vién c6 the lay mat vai 6 hit ti va s vo ti va tinh gan
dung gia tri ciia cac s6 d6 dén hang trim chir sé dé hoc sinh quan sat va rit ra két luan can
dat duoc. RO rang, may tinh cim tay khong thuc hién dugc cong viée nay.
* Cha y: Néu khong khai bao s6 n thi Maple lay két qua méc dinh vé6i 10 chit s6 (bao gom ca
phan thap phan).
Chang han:
>evalf(sqgrt(1111));

33.33166662

Vi du 3:
Tim nghiém gin ding cua phuong trinh x> —/3x—7=0.

+ Giai phuong trinh :
> eq:=x"2-sqrt(3)*x-7=0;

eq:=x*—./3x-7=0

>solve(eq,{x});

+ Tinh gan dung nghiém dén 13 chit s6 (ké ca phan thap phan):
>eval f[13] (%) ;
{x = 3.649907585200}, {x = -1.917856777630}

4) Ham “allvalues’ dwoc sir dung khi mudn hién thi cdc két qua ciia mot phép tinh dwéi dang
Cu thé (can thire, lily thua, ...) va truc quan.
Vidu 1:
Tim tap nghiém cua phuong trinh x* —x—-1=0.
+ Giai phuong trinh :
>Tn:=solve(x™"4-x-1=0,X%);
Tn := RootOf(_Z*— _Z — 1, index = 1), RootOf (_Z* - _Z — 1, index = 2),
RootOf (_Z*~ Z — 1, index = 3), RootOf (_Z*— _Z — 1, index = 4)

+ Hién thi két qua dudi dang can thic:
>allvalues([Tn]);
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Nhén xét: Nghiém(gom ca nghiém thuc va phirc) hién thi qua dai dong.
Ta dung Iénh ‘evalf’ dé xem két qua gan dung:
>evalt(%);
[1.220744085 -0.2481260627+ 1.0339820621, -0.7244919598

-0.2481260627— 1.0339820621]

Qua két qua nay ta thiy, phuong trinh €6 2 nghiém thyc va 2 nghiém phirc.
Chu y: Ham ‘allvalues’ thuong ket hop v6i ham ‘RootOf” dé liét ké va hién thi cac nghiém
cua mot da thirc, biéu thirc dudi dang can thuc, iy thira.

10. Mgt sé ham lwong gidc.

Doi don vi:

* Poi dg sang radian.

Déi goc ¢ sb do o sang ‘radian’.

Cu phap: > convert( a*degrees, radians);
Vidu I:

+Dbi s6 do cua goc 123° sang radian:
> convert(123*degrees, radians);
41 n

60

0
+ D6i s6 do clia goc (%) sang radian:

> convert((12/23)*degrees, radians);
T

345

+ Pdi sb do cua goc 1,27° sang radian:
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> convert(l.27*degrees, radians);
0.007055555556 7t

* Poéi radian sang dg.
Doi goc o sd do a (radian) sang ‘do’.
Cu phép: >convert( a , degrees);
Vidy 2:
2. X , , 157 ~s
+D0i s6 do cua goc — (rad) sang ‘do’:

> convert(15*Pi1/7,degrees);

2700 degrees
7
+Poi s6 do cua goc 5,23 (rad) sang ‘do’:
> convert(5.23,degrees);
941.40 degrees
T

e M6t s6 ham luong gidc thuong gip (trong chuong trinh toan phd thong).
Cac ham sin, cosin, tang ciia mot cung (goéc) a dugc khai bao trong Maple vai tir khoa tuwong

ung la : > sin(a); > cos(a); > tan(a);
Trong do cung (goc) a ludn dugce do boi don vi ‘radian’.
Vidu 3:

+ D¢ tinh sin (%Tj, ta nhap vao Maple nhu sau:

>sin(2*Pi1/3);
3

2

S6 ‘n’ trong Maple duoc khai bao bai tir khoa ‘Pi’ hodc “pi’. Néu dung “Pi’ thi Maple s& tinh
lubn gié tri ciia cung. Con néu dung “pi’ thi s& thé nao, xin quy doc gia xem cau 1énh sau:
>sin(2*pi/3);

. (27

sm( 3 j

Két qua chi hién thi dudi dang biéu thic (ki hiéu). Do vay quy doc gia can chi y khi sir dung
tir khoa cua sd 7.

+ Tinh tan| = |:
12
>bt:=tan(Pi1/12);

T
bt ;= tan(lz)
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Két qua hién thi dudi dang biéu thtrc. Pé biéu dién két qua ¢ dang cu thé ta c6 thé ding cac
ham nhu sau:
- Biéu dién két qua du6i dang thap phan ding ham ‘evalf’:
>evalf(bt);
0.2679491924

- Biéu dién két qua du6i dang cdn thire ding ham “convert(bt, ‘radical’)’:
> convert(bt, "radical*);
2 f3

+ Tinh cos(18°):

Pau tién ta doi don vi sang radian:
> a:=convert(18*degrees, radians);
T
ai=_—
10

t:=cos l
" 10

2[5+ 5
4

Tiép theo ta tinh cos(a):
>t:=cos(a);

Biéu dién két qua dudi dang can thirc:
> convert(t, “"radical");

11. Bién déi cdc biéu thirc lwong gidc.

a) Dung ham Szmplzﬁ/(expr trig)’ dé don gzan mét biéu thirc ‘expr’ dang lwong gidc.
Néu biéu thirc ‘expr’ 1a mot da thirc theo sin(x) va cos(x) thi két qua cua 1énh trén 1a mot
biéu thirc dang chtra cac lily thira ctia sin(x) va cos(x) da dugc rat gon st dung két qua
sin® x+cos? x =1.

Két qua thuong c6 dang: sin" x.cos™ x.(A.sinx+B), trong d6 A , B 1a cac da thuc theo
cos(X).
Vidu I:
Biéu dién biéu thirc A =cos2x—sin’ x theo sin(x) va cos(x):
+ Nhép biéu thirc vao Maple:
>Az=cos(2*x)-sin(xX)"2;

A :=cos(2 x) — sin(x)?
+ Dung Iénh trén ta dugc két qua:
>Az=simplify(A,trig);

A:=3cos(x)? -

+ Néu mudn phan tich cos2x (dung cong thirc nhan doi) ta ding lénh:
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>Az=simplifty(A, [cos(2*x)]1);
A:=2cos(x)?—1-sin(x)?
Vidy 2:
Bién ddi biéu thirc g = sin x.cos? x —cos® x + cos x thanh tich.
+ Nhap biéu thirc vao Maple:
>g = sin(x)*cos(x)"2-cos(x)"3+cos(X);
g := sin(x) cos(x)? — cos(x)3 + cos(x)

+ Dung lénh ‘simplify trig dé bién doi:

>g:=simplify(g,trig);
g :=sin(x) cos(x) (cos(x) + sin(x))

Vidu 3:
Bién doi biéu thic sau vé dang tich: f =sin x+sin2x+sin3x.
+ Poi véi cde phép bién doi lu’0’ng gidc chiing ta can khéo léo su dung cdc ham mgt cdach
pht hop dé dwoc két qua nhwe y muon. Trong vi dy nay toi Muén phdn tich dé quy déc gid
thay dwoc hiéu lyc cua cau lénh co tac dung nhu thé ndo !
+ Nhap biéu thirc vao Maple:
>Fr=sin(x)+sin(2*x)+sin(3*x);
f:=sin(x) + sin(2 x) + sin(3 x)

+ Néu quy doc gia dung ham ‘factor’ dé bién doi biéu thic trén thi lidu két qua thu duoc sé
nhu thé ndo. Hay xem lénh sau:
> f:=factor(f);

f:=sin(x) + sin(2 x) + sin(3 x)

Chung ta nhan thay, két qua van khong co gi thay doi.
+ Néu quy doc gia dung lénh ‘simplify trig” thi liéu két qua sé thé nao ?
> f:=simplify(f,trig);

f:=sin(x) + sin(2 x) + sin(3 x)

O! Két qua van cir tro nhu vay.
+ Theo y t6i, dau tién toi phan tich biéu thirc theo sin(2x):
>FTr=simplify(Ff,[sin(2*xX)]);

f:= 2 sin(x) cos(x) + 4 sin(x) cos(x)?

Két qua thu duoc da cd su thay doi. Bay gio co thé ding lénh “factor’ hodc ‘simplify_trig’
dé bién d6i thanh tich:
>fT:=simplify(f,trig);

f:=2sin(x) cos(x) (1+ 2cos(x))

Hoac:
> f:=factor(f);
f:=2sin(x) cos(x) (1+2cos(x))

Viay két qua da c6 duoc nhu y muébn !
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b) Dung ham ‘combine(expr, trig)’ dé ha bdc mét biéu thirc lwong gidc ‘expr’.
Ham nay sir dung cac cong thirc bién doi tich thanh tong dé ha bac ti da cho mot biéu thic
lugng giac chura lity thura.
Vidu 4:
Ha bac biéu thirc sau: Q =sin® x+cos* x.
+ Nhap biéu thirc vao Maple:
> Q:=sin(x)™M+cos(xX)"4;

Q :=sin(x)* + cos(x)*

+ Ha bac Q dung lénh ‘combine trig’:
>Q:=combine(Q,trig);

3 1
Q '_Z+ZCOS(4X)

Vidy 5: (Bai tap 46b/tr 215 SGK DS10 nang cao)
Chting minh rang: sin xsin(%— xjsin (%+ xj = %sin 3x.

+ Nhap vé trai vao Maple:
>Vt:=sin(xX)*sin(Pi/3-x)*sin(P1/3+x);
Vit = si T (T
= sin(x) cos( 5 + xj sm( 3 + xj
+ RUt gon vé trai dung lénh ‘combine trig’:
>Vt:=combine(b,trig);

1
Vt:=—si
t 4sm(3x)

Két qua 1a VT = VP (dpcm).
Vi du 6: (Bai tap 50/tr215_SGK DS10 néng cao)
Chung minh biéu thirc sau khong phu thude vao x:
cos®(a+ X)+cos” X — 2c0sa.CoS X.os (a + X)

+ Nhap biéu thirc sau vao Maple:
> restart;
Q:=cos(a+x)"2+cos(x)"2-2*cos(a)*cos(x)*cos(a+x);

Q :=cos(a+ x)%+ cos(x)?— 2 cos(a) cos(x) cos(a + x)

+ Dung ham ‘combine_trig” dé rut gon:
>Q:=combine(Q,trig);

cos(2a)

N =
N =

Q:=

Két qua ctia biéu thie (sau khi rat gon) khong chira x. D6 1a diéu can chirg minh.
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