HUONG DAN SU DUNG MAPLE

Maple 12 phan mém tinh todn dwoc ding phd bién. N6 cung cap day du cc cong cu phuc
vu cho viéc tinh todn sb va tinh todn biéu trung (tinh todn triru tuong trén cac tham bién),
v& db thi,...cho nhiéu phan nganh nhu Pai $6 tuyén tinh, Toan roi rac, Toan tai chinh,
Théng ké, Ly thuyét sd, Phuong trinh vi phan,....Cong cu tinh todn nhu Maple gitp
chiing ta duoc giai phéng khoi nhitng tinh toan phirc tap vén mét nhidu thoi gian va dic
biét 1a gitip chiing ta tranh duoc sai s6t, nham 14n khi tinh todn.
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I. Cac phép tinh co ban

1. Xay dung biéu thirc
1) Céc phép toan: +, -, *,/
2) Céc ham so cp
sin(x), cos(x), tan(x), cotan(x),
exp(x),
In(x), log[a] (x),
abs(x),
max(x1, x2,..), min(x1, x2,...),
sqrt(x),
GAMMA(x), Beta(x,y)
3) Cac h'fmg sb: Pi, 1, infinity, true, false,...
4) Lénh gan T:= biéu thic
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2. Khai trién biéu thirc: 1énh expand.
> expand ((x+1) *(x+2));
X + 3 x + 2

> expand ((x+1)/(x+2));
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expand (sin(x+y));
sin(x) cos(y) + cos(x) sin(y)
expand (cos (2*x));
2 cos®(x) - 1
expand (exp(a+ln(b)));
exp(a) b
. Xac dinh gia tri: 1énh evalf

evalf (Pi);
3.141592654

evalf (5/3*exp(-2+43*I) *sin(Pi/4),15);
-0.157898022493763 + 0.0225078172647505 I

evalf (cos(l) + sin(1l)*I);
0.5403023059 + 0.8414709848 I

evalf (3/4*x"2+1/3*x-sqrt (2));
0.7500000000 x®> + 0.3333333333 x - 1.414213562

int (exp(x*3), x=0..1);
evalf (");
1.341904418
evalf (Int(tan(x),x=0..Pi/4));
0.3465735903
x:=0.25;
evalf (x"5+x"3+x+1);

1.266601563

4. Tinh dao ham va tich phan

a. Tinh dao ham: 1énh diff

>

diff (sin(x),x);
cos (X)

diff(sin(x),vy);



> diff (sin(x),x$3);
—-cos (x)
> diff(x*sin(cos(x)),x);
sin(cos(x)) - xcos(cos(x))sin(x)
> diff (tan(x),x);

1 + tan2(x)
> diff (x"2+x*y"3,x%x,yS$2);

6 vy
b. Tinh nguyén ham va tich phan: 1€nh int
> int( sin(x), x );
—Ccos (x)
> int( sin(x), x=0..P1i );
2

\

int( x/(x"3-1), x );
1/31n(-1+x)-1/61n(x*+x+1)+1/3sqrt (3)arctan(1/3(2x+1)sqrt(3))
> int( exp(-x"2)*1n(x), x=0..infinity );
- 1/4 sqgrt(Pi)gamma — 1/2 sqrt(Pi)ln(2)
5. Giai phwong trinh va bit phwong trinh dai s6: 1énh solve

Vidu 1. Giai phuong trinh
> eq = X"4-5*x"2+6*x=2;

> solve(eq, x);
-1 + sqgrt(3), -1 - sqrt(3), 1, 1

Vi du 2. Giai hé phwong trinh



> egns := {u+v+w=1l, 3*u+v=3, u-2*v-w=0};

egqns := {u+ v+ w=1, 3u+v=23,u-2v —-w= 0}
> sols := solve(egns, {u,v,w});
sols := {u = 4/5, v = 3/5, w = -2/5}

Vi du 3. Gidi bdt phwong trinh

> solve( x"2+x>5, x );

RealRange (-infinity, Open(-1/2 - 1/2*sqrt(21))),
RealRange (Open(-1/2 + 1/2*sqgrt(21)), infinity)

6. Khai trién thanh chudi: 1énh series

\

series(x/(1l-x-x"2), x=0, 6);

x + %2 4+ 2 x> + 3 x* +

> series(x+1/x, x=1, 3 );

2 + (x — 1)% + 0((x — 1))

7. Tinh tong: 1énh sum
> sum(k”2, k=0..4);
30
> sum(k”2, k=0..n);
1/3 (n + 1)° - 1/2 (n + 1)°2
> sum(1/k"2, k=1..infinity);
1/6 Pi®

Il. Tinh toan trén ma tran

+ 1/6 n + 1/6



1. Mo td ma tran
Cdch 1. Lénh matrix: A:=matrix (m,n, [ddy phén tu])

> A:= matrix (2,2, [sin(x), x"2+x+3, exp(x), cos(x"2)]1);

[sin(x) x* + x + 3]

A = [ ]

[exp (x) cos (x°) ]

Cdch 2: A:= array([[Dong 1], [Dong 2],.., [Dong nl]);

> A:= array( [[1,2,31,1[04,5,111);

2. Cac phép toan trén ma tran

o

. Phép cong, nhan ma trgn. Lénh evalm.

with(linalg);
A:= matrix(2,2,1[1,x,2,
1

>

> 1,x 1-x1);
> B:= matrix(2,2,[1,0,1,11)

>

>

H
evalm(A+B) ;
evalm(A*B) ;

3

Tinh dinh thirc. Lénh det

> with(linalg);
>A:=matrix (2,2, [cos(x), -sin(x), sin(x), cos(x)]1);

[cos (x) -sin(x)]
A = [ 1
[sin (x) cos(x) ]
> det (A);
1

c. Tinh gid tri riéng. Lénh eigenvals

> with(linalg);
> A:= matrix(3,3,[1,0,0,2,1,2,1,0,11);

1 0

(@]

A = [2 1

N
[

[
[
[
[



> eigenvals (A);

1,
d. Tinh vector riéng. Lénh eigenvects
> v:=eilgenvects (A);
v = [1, 3,
v([1][1]: gid tri riéng
v[i1l][2]: boi
v[1][3]: vector riéng
e. Tinh ma trdn chuyén vi. Lénh transpose
> with(linalg);
> A := array( [[1,2,3],14,51]1 );
[1
A = [
[4
> transpose(A);
[1
[
[2
[
[3

f. Tinh ma tran nghich dao. Lénh inverse

> with(linalg) :

Warning, new definition for norm
Warning, new definition for trace
> A = array( [[1,x],[2,3]] );

> inverse (A);



lll. Giai phwong trinh vi phan
1. Phwong trinh vi phan thwong. Lénh dsolve.
a. Tim nghiém téng quét

> egns:= diff(y(x),x$2) — y(x) = sin(x)*x;
> dsolve(eqns, y(x));

y(x) = - 1/2 cos(x) - 1/2 x sin(x) + Cl exp(x) + C2 exp(-x)

b. Tim nghi¢m bai todn Cdsi

> dsolve ({diff(v(t),t)+2*t=0, v(1)=5}, v(t));
v(t) = -t + 6
> eqn := diff(y(t),t$2) + S5*diff(y(t),t) + 6*y(t) = 0;
d? d
eqn := —— y(t) + 5 — y(t) + 6 y(t) =0
dt? dt
> dsolve({egn, y(0)=0, D(y) (0)=1}, y(t));
y(t) = —exp (-3 t) + exp(-2 t)
c. Giai hé phuong trinh vi phan

\

Sys diff(y(x),x)=z(x)-y(x)-x, diff(z(x),x)=y(x);
fens:= {y(x), z(x)};
dsolve({sys,y(0)=0,z(0)=1}, fcns);

VvV Vv

[}

. Phwong trinh dao ham riéng. Lénh pdesolve.

\%

eq:= diff (f(x,y),x,x)+5*diff (f(x,y),x,y)=3;
pdesolve (eq, f(x,y));
f(x,y) = 3/2*x"24+_F1(y)+_F2(y-5*x)

\



IV. V& d6 thi ham sé
1. Ham mét bién, d6 thj 2D. Lénh plot.

> plot(cos(x) + sin(x), x=-Pi..Pi);

2
> plot(sin(t),t);
14
0.5+
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t
0.5+
4

(Khi khong chi ra mién xédc dinh, Maple s& 14y mién mic dinh 12 [-10,10])



> plot (tan(x),x=-2*Pi..2*Pi,y=-4..4);

£l

v

L
(Chi ra cd mién xdc dinh & mién gia tri)

> plot([sin(x), x-x"3/6], x=0..2, color=[red,blue],
style=[point,line]);

(vé @b thi nhiéu ham sb. Danh sdch cdc ham sb dé& trong cidp
ngodc vudng, tham sb color chi ra tht tu mau sdc cho tung
dé thi, tham sb style chi ra kiéu nét vé theo thut tu cho
cdc dbé thi).
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2. Ham hai bién, do thi 3D. Lénh plot3d.

> plot3d(sin(x*y),x=-Pi..Pi,y=-1..1);




> cl:= [cos(u)-2*cos(0.4*v),sin(u)-2*sin(0.4*v),v];
> c2:= [cos(u)+2*cos(0.4*v),sin(u)+2*sin(0.4*v),v];
> c3:= [cos(u)+2*sin(0.4*v),sin(u)-2*cos(0.4*v),v];
> plot3d({cl,c2,c3},u=0..2*Pi,v=0..10,grid=[25,15]);

(vé nhiéu mit cong cung nhau: {cl, c2, c3}, & day cl, c2,
c3 dugc md ta dudi dang tham sb {u,v})

3. V& tiép tuyén. Lénh showtangent.

> with(student) :
> showtangent (x"2+5, x = 2);
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4. V& dd thi kem biéu dd. Lénh rightbox, leftbox, middlebox.

> with (student):
> rightbox(sin(x) *x+sin(x), x=0..2*Pi, 4, color=CYAN);




V. Tinh toan cwec tri

1. Tim cue tri ham s6. Ham maximize va minimize.

Cu phap:

minimize (expr)
minimize (expr,
minimize (expr,

maximize (expr)
maximize (expr,
maximize (expr,

vars)
vars,

vars)
vars,

ranges)

ranges)

> minimize (x*2+4y*2+3);

> minimize (sin(x));
-1

> minimize (abs(x)+abs (7*x+3)-abs(x-5), x);
-5

> minimize(x"2 + y"2,

{x});
v

> minimize(x*2 + v*2, {x, v}, {x=-10..10,

2. Tim diém cue trj theo rang budc (phwong an tdi wu)

> with(simplex) :

> cnsts := {3*x+4*y-3*z <=
T *x+4*y+11*z <= 30}:

> obj = -x + y + 2%z:

> maximize (obj,cnsts union

23, 5*x-4*y-3*z <= 10,

{x>=0,y>=0,2z>=01});

{x = 0, y = 49/8, z = 1/2}

VI. Lap trinh

1. CAu tric diéu khién
a. Ré nhanh

if conditional expression then statement sequence

y=10..20});



elif conditional expression then statement sequence
else statement sequence

fi
Vi du:
> a := 3; b :=5;
a := 3
b :=5
> if (a > b) then a else b fi;
5

b. Lap xac dinh
Jor <name> from <expr> to <expr> do <statement sequence> od;
hodc
Jor <name> in <expr> do <statement sequence> od,
Vidu1:
> sum := 0;
for i from 11 to 100 do
sum := sum + i

od;
print (sum) ;

\

\ARY,

Vi du 2:

bob:=[1,2,4,5,7];

sum:=0;

for m in bob do
sum:=sum+m

od;

print (sum) ;

vV V.V V V V

Vi du 3:
>for 1 from 6 by 2 to 100 do print(i) od;
c. Lap khong xac dinh

while <expr> do <statement> od;



2. Ham va thi tuc

> p:
end:
> h:= proc(x) x*2 end:

> plot3d(p,-2..2,-1..h);

proc(x,y) 1if x"2 < y then cos(x*y) else x*sin(x*y) fi



