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Chuong 3
VE PO THI TREN MAPLE

Maple cung cip cho ta nhiéu cach dé biéu dién dir liéu ciing nhu cac biéu thirc toan hoc,
mét trong s6 d6 1a sir dung do thi. Véi d6 thi, ta c6 thé hinh dung bai toan va cac khai
niém mot cach rd rang hon.

e Maple c6 thé v& céc loai db thi cua hau hét cac ham co ban cling nhu cac ham an,
ham c6 tham sb. Nhitng d6 thi nay c6 thé hién thi theo dang 2-D, 3-D va c6 thé
chuyén dong.

e Maple chip nhan nhiéu loai hé truc toa d6 khi vé do thi.

e Céac vung hién thi d6 thi trong Maple rat séng dong, vi vay, ta ¢ thé lam nhiéu
thao tac trén do.

e Ngoai ra, Maple cung cap nhiéu tily chon trén do thi nhu: tiry chon céc loai truc toa
do, tiéu dé&, mau sic, hinh dang... Biéu ndy gilp ta hoan toan chu dong khi 1am viéc
V6i cac do thi.

Théng tin vé cac loai do thi ¢6 sin trong Maple duoc trinh bay trong muc Plotting Guide
cua phan tro gidp Help.

3.1. CA4c cach vé do thi

Maple cung cip nhiéu phuong phéap khéac nhau gidp ta dé dang tao ra cac d6 thi nhu:

e Dung giao dién vé& d6 thi tuong tac (Interactive Plot Builder).

e Dung menu ngir canh (Context Menu)

e Kéo do thi tir viing nay dén mot ving do thi khac (dragging)

e Dung Iénh
Mdi phuong phap ¢ mét thuan loi riéng va con phu thudc vao loai d6 thi ta mudn vé
cling nhu cac thiét Iap riéng cho mdi db thi.

3.1.1. Giao dién vé do thi twong tic

Pay 1a mot chuong trinh duoc tao dyng san trong thu vién cia Maple gilp ta vé dugc
nhiéu loai d6 thi nhu: cac d thi thong thuong, do thi tuong tac (hay d6 thi theo tham so),
van dong cua do thi va van dong cua do thi trong tac. Vi mdi loai @6 thi ta c6 thé tao ra:
e D0 thi trong khong gian 2 chiéu (2-D), 3 chiéu (3-D);
e Do thi 2-D trong toa do cuc;
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Db thi phtc 2-D, 3-D;

D6 thi mat do 2-D;

Db thi cac trudng vecto gradient 2-D;
D6 thi ham an 2-D.

Dé mao giao dién vé d6 thi, tir menu Tools ta chon Assistants roi chon Plot Builder.

9. ": mn M T mn 2 "7\ n n
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[%] Interactive Plot Builder: Specify Expressions ¥ Interactive Plot Builder: Select Plot Type
il Select Plot Type and Functions

Expressions
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Select Plot
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2-0 conkour plot
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2-D gradient vector-field plot
2-Drimplicit plat

Variables
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b
T wlv| |2 ta |2
v Lxis P R ko |2*Ri
©n 'Plat' return plot command [

> Nhap bicu thac can v& do thi va chon bién de v& tai cra so Specify Expressions.
Nhan OK dé¢ sang ctra s6 Select Plot Type.
> Cira so Select Plot Type: chon kicu do thi va cac dang twong ng cua do thi, nhap
vao cac mién trén hé truc toa do6 ma do thi hién thi. Nhan Plot dé hién thi do thi
hoac chon Options dé thiét lap céac tuy chon.
a. V& do thi ham mét bién

sin(x)

Vide 1: V& dd thi hamsé y = —— trén khoang (—2m, 2m).

> Mo giao dién vé d6 thi: Tools — Assistants — Plot Builder. Luu y rang khi Plot
Builder mo ra thi Maple ciing chén vao trong giao dién chinh Iénh
plots[interactive](); tai vi tri con tro.

> Trong ctra s6 Specify Expressions: nhan Add dé nhap biéu thirc sin(x)/x roi nhan
OK dé ma cira s6 Select Plot Type.

> V& db thi: chon loai d thi 2-D plot va mién vé& d6 thi theo bién x, mién vé& do thi 1a
khoang (—2m, 2m) rdi nhan Plot dé vé.

> plots[interactive]()
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b. V& nhiéu dd thi trén cing mét hé truc toa dd

Maple c6 thé vé d6 thi cua nhiéu biéu thirc trén cling mot hé truc gilp cho viéc so sanh va
d6i chiéu cac d6 thi dé dang hon. Giao dién vé do thi cd thé 1am dugc diéu nay.

Vi du 2: V& @6 thi cac ham s6 y = f(x) = sin(x?),y = f'(x) va y = [ f(x)dx trén
cung mot hé truc toa do.

>

Mg giao dién vé db thi Plot Builder. Giao dién nay chap nhan viéc nhap biéu thirc
vao dudi dang 1-D Math va c6 thé thuc hién mot sé phép tinh co ban. Chang han,
néu nhap vao dif f (sin(x”2), x) thi trong ctra s6 Expression sé& hién thi biéu thic
2 *cos(x"2) * x.
Trong cira s6 Specify Expressions: thuc hién lan Iuot viéc nhap céac biéu thuc
sin(x"2),dif f (sin(x"2), x), va int(sin(x"2), x).
Trong ctra s6 Select Plot Type:

e thay d6i mién vé do thi & x Axis la khoang —Pi .. Pi

e nhin Options d& ma cira s6 Plot Options néu mudn thém mét sé tiy chon.
Nhian Command dé tra vé cl phap Iénh vé& cac do thi trén.
Dé hién thi db thi ta kich chudt phai vao 1énh méi tao ra & giao dién chinh rdi chon
Evaluate.

plots display[ plot( sin(xz), X=-7 ..n), plot(2 cos(xz) X, X = -T..T, color ="Niagara Navy"),

plot[ % J2 ﬁ FresnelS[ J2x ],x = -T..T, color = "Niagara LeafGreen"]

T
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Theo mic dinh, Maple hién thi mdi d6 thi mot mau khac nhau. Ta ciing ¢6 thé chon céc
dang duong khi hién thi do thi nhu: solid, dashed, hay dotted. Tham khao trong
plot/options & trang tro giup help dé tim hiéu thém veé céac tuy chon.

c. V& dd thi ham nhiéu bién
Maple c6 thé v& cac db thi trong khong gian 3 chiéu va cho ta mot sb tay chon khi v& nhu:
cac kiéu anh sang, kiéu bé mit cua d6 thi, hoac bong cua do thi...
Vi du 3: V& do thi ham sb z = f(x,y) = cos(xy) trén mién [—3,3] x [-3, 3].
> Mo giao dién vé do thi Plot Builder.
> Nhan Add va nhap biéu thirc cos(x * y) rdi nhan OK.
> Trong cira s6 Select Plot Type:
e Thay ddi mién vé db thi: x Axis: -3...3, y Axis: -3...3.
e Nhén Options.
> Trong cira s6 Plot Options:
e O cot Variables, thay doi trong 6 Range from: 0 ... 0.5.
O cot Label, nhap z.
O 6 Style, chon surface.
Trong 6 Miscellaneous, phén Grid Size, chon 40, 40.
C6 thé nhan Preveiw dé xem truéc hinh anh d6 thi va chinh sta cac tiy
chon hoac nhan Plot dé thuc hién v& do thi.
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d. V& dd thi ham bién phiic
Maple cd thé v& dd thi bao giac (conformal plot) cua ham sé phuc trong khéng gian 2
chiéu hoac trén mat cau Riemann 3 chiéu.
Vi du 4: V& db thi ham sé phtc y = z3 trén khoang (0, 2 + 21).
> Mo giao dién vé d6 thi, nhan Add nhap vao biéu thic 223
> Trong cira s6 Select Plot Type:
e Chon 2-D conformal plot of a complex-valued function.
e Thay doi mién xac dinh cua bién z: 0 ... 2+2*1.
e Nhian Plots Options.
> Trong cira s6 Plot Options:
e Trong phan Axes chon normal.
e Trong phan Miscellaneous, & & Grid Size nhap 30, 30.
e Nhian Plot d vé& db thi.

15

-13 3
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e. V& dd thi trong toa dd cuc

Theo mic dinh, viéc v& dd thi trong Maple ludn ‘thu:c hién trén toa do Cartesian. Tuy
nhién, né ciing cé cac tuy chon cho phép vé do thi trong cac hé toa do khac nhu:
hyperbolic, parabolic, hé toa d6 cuc (polar),...trong khong gian 2 chiéu, hodc bipolar
cylindrical, bispherical, cylindrical,... trong khong gian 3 chicu. Dé biet thém thong tin ve
cac hé toa do, tham khao phan coords trong trang tro giup Help.

Vidu 5: V& dothiy = 1 + 4 cos(48),0 € (0,8m).

> Mo Plot Builder, nhin Add nhap biéu thtc: 1+4*cos(4*theta) rdi nhan OK.
> Trong cira sd Select Plot Type:

e Chon kiéu d6 thi 2-D polar plot.

e Thay d6i khoang trong Angle 120 .. 8*Pi.

e Nhén Options.
> Trong cira s6 Plot Options:

e O phan Color chon Magenta.

o Nhén Plot dé v& d6 thi

f. V& db thi twong tac

Vi giao dién v& do thi Plot Builder, ta c6 thé v& cac do thi tuong tac, do6 1a cac do thi ma
ngudi dung 6 thé dieu chinh duoc gia tri bién va lam thay doi hinh dang d6 thi mot cach
truc tiep. Bé lam dugc dieu nay ta phai nhap mét biéu thuc theo 2 hoac nhiéu bien va
chon Interactive Plot with 1 parameter tir danh sach Select Plot Type and Functions.

Vi du 6: V& db thi ham sé y = x + 3 sin(xt), x € [0, 2n], t € [0, 10].

> Mo giao dién vé do thi Plot Builder, nhan Add va nhap biéu thic x+3*sin(x*t).
> Trong cira s6 Select Plot Type:
e O phan Select Plot and Functions, chon Interactive Plot with 1
parameter.
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e Thay d6i mién cua bién x-Axis 12 0 .. 2*Pi.
e Thay d6i khoang gia tricaat1a 0 .. 10.
o Nhian Plot dé v& d6 thi vao giao dién dang 1am viéc.
Chu y rang ta c6 thé thiét 1ap mot sé tly chon cho dd thi bing cach nhén
Options trudc khi nhan Plot dé vé do thi.
> St dung thanh truot dé didu chinh gié tri tham s t va xem sy thay d6i cua dd thi
khi tham s thay doi.

R

[

\ ,i'n: b3 Sm ;
4 4

x

b3 in 27
2 4

:/\N\/\/
\Uz

£ Y  5.000

" 0.0 2.5 5.0 7.5 10.

3.1.2. Menu ngir canh (Context menu)

Menu ngit canh caa Maple chira mot danh sach cac 1énh dé thao tac, hién thi hoac tinh
toan cac biéu thic. TOy thudc vao tirng loai biéu thirc ma menu ngir canh hién thi cac Iénh
tuong tng. Dé vé db thi, ta kich chudt phai vao biéu thirc va chon mét trong cac lénh:

e 2-Dor 3-D plot

e 2-D or 3-D implicit plot

e Plot Builder

Vi dy: v& d6 thi ham s z = =
. x2+y2
> O giao dién chinh, nhap vao biéu thuc: xzxfyz.

> Kich chudt phai vao biéu thirc trén dé mé menu ngir canh
» Chon Plots— 3-D Plot — x,y.
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3.1.3. Kéo @6 thi dén vung a6 thi khac

Bang cach kéo va tha (drag-and-drop) ta cé thé chén mot dd thi vao ving do thi da co
hoac chén mot ving do thi tréng vao vin ban. Cac vang do thi tréng cé thé 1a 2 hoac 3
chiéu. Phuong phéap nay giup ta dé dang thém vao hoic g& bo cac do thi ra khoi ving dd
thi va né doc 1ap véi ct phap 1énh vé d6 thi.

Vi du: V& db thi cac ham y = sin(x),y = sin(x + 2) va y = sin(2x) trén cting mot hé
truc toa do.

Tir menu Insert, chon Plot — 2-D dé chén mét viing d6 thi trong vao van ban.
Nhap vao biéu thtc sin(x).

Chon toan bo biéu thirc sin(x) roi dung chudt kéo vao ving d6 thi trong trén, néu
mubn chi sao chép biéu thuc thi ta nhan thém nut Ctrl khi kéo.

Lap lai cac budc 2 va 3 d6i voi cac biéu thac: sin(2 * x) va sin(x + 2).

Dé g& bo mot do thi ta kéo do thi d6 ra khoi ving db thi.

VV VVYVY
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3.1.4. C4c lénh vé db thi

Ngoai cac phuong phap néu trén ta c6 thé ding lénh dé v& db thi. C6 2 Iénh co ban Ia plot
ding vé cac dd thi ham maot bién va plot3d dé vé cac db thi trong khdng gian 3 chiéu. Cu
phap Iénh cu thé nhu sau:

plot(f(x),x = a..b,opts )
plot3d(f(x,y),x =a..b,y = c..d, opts)

trong do: f(x), f(x,y) 1a cac ham (biéu thirc) dé v& do thi, opts 1a cac tiy chon caa lénh.
Tap hop céc 1énh vé d6 thi duoc Maple xay dung trong goi 1énh plots. Dé co thé so séanh
duoc wu nhuoc diém trong cac cach vé db thi ta s& ding 1énh vé lai cac db thi o cac vi du
trudc.

sin(x)

Vidu 1: V& dd thiham s6 y =

trén khoang (—2m, 2m).

X

plot(sin(x)/x,x = —2* Pi..2 * Pi)

Vi du 2: V& d6 thi cac ham s6 y = f(x) = sin(x?),y = f'(x) va y = [ f(x)dx trén
cung mot hé truc toa do.

plot([sin(x"2),dif f (sin(x"2),x), int(sin(x"2),x)],x = —Pi..Pi)
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Vi du 3: V& do thi ham sé z = f(x,y) = cos(xy) trén mién [-3, 3] x [-3, 3].

plot3d(cos(x *y),x = —=3..3,y = =3..3,view = 0..0.5,style
= surface, grid = [40,40])

Vi du 4: V& d6 thi ham sé phuc y = z3 trén khoang (0, 2 + 21).

plots[conformal](z"3,z = 0..2+ 2 *I,axes = normal, grid = [30,30])

1[__* 15

Vidu5:Véddthiy = 1+ 4 cos(40),0 € (0, 8m).

plots[polarplot](1 + 4 * cos(4 * theta), theta = 0..8 x Pi,color = magenta)
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Vi du 6: V& db thi ham sé y = x + 3 sin(xt), x € [0, 2], t € [0,10].

plots[animate](plot, [x + 3 * sin(x xt),x = 0..5],t = 0..10)

t=0.
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Vi du 7: V& elip dugc cho duéi dang phuong trinh tham sé:
{x = 3cos(t)

y = 2sin(t) ,t €[0,2m]

plot([3 * cos(t),2 * sin(t),t = 0..2 * Pi],scaling = constrained)

(1D
/
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Khi dung lénh dé vé& do thi thi viéc sir dung cac tuy chon s& linh hoat hon so véi cac
phuong phép trugc. Dé tim hiéu thém vé céc tly chon cua Iénh vé db thi tham khao myc
plot/options va plot3d/options trong phan tro gitp Help. Bang sau gidi thiéu so lugt mot

s6 tly chon:

Tuy chon Mo ta

axes dinh nghia cac loai h¢ truc nhu: boxed, frame, none, hoac normal
caption dit cha giai cho db thi

color xéac dinh mau cho cac duong do thi

font xac dinh font chir cho cac van ban hién thi cung do thi

glossiness (3-D)

diéu chinh viing sang phan chiéu tir cac mit

gridlines (2-D)

thiét lap ludi 6 cho d6 thi

lightmodel (3-D)

diéu chinh kiéu &nh sang chiéu vao db thi nhu: none, lightl,
light2, light3, hoac light4

linestyle thiét 1ap loai duong dé v& do thi nhu: dot, dash, dashdot,
longdash, solid, spacedash, va spacedot

legend (2-D) thiét lap ghi chii cho db thi

numpoints diéu chinh toan bo s6 diém sinh ra khi v& do thi

scaling diéu chinh ti I& céc truc: constrained hoic unconstrained

shading (3-D)

thiét 1ap kiéu t6 mau cho c4c mat nhu: theo truc Xyz, Xy, z,
zgrayscale, zhue, hogc none

style thiét lap kiéu vé nhu: line, point, polygon, hoic polygonoutline
cho d6 thi 2-D; contour, point, surface, surfacecontour,
surfacewireframe, wireframe, hoac wireframeopaque cho do thi
3-D.

symbol thiét 1ap ky hiéu cua cac diém trén d6 thi nhu: asterisk, box,

circle, cross, diagonalcross, diamond, point, solidbox,
solidcircle, hoac soliddiamond cho do thi 2-D; asterisk, bo>g,
circle, cross, diagonalcross, diamond, point, solidsphere cho do6
thi 3-D.
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title dat tiéu dé cho dd thi

thickness thiét lap do day cua cac duong trong do thi

transparency (3-D) | thiét lap do trong suét ciia cac mat

view thiét 1ap gia tri 16n nhat va bé nhét cua cac truc toa do khi hién thi
d6 thi

sin(x)

Vi du 8: V& @6 thi ham s6 y = ,X € [—20,20] v&i cac tly chon tao tiéu dé cho d6

thi, d6i kiéu v& do thi (style), thay d6i mau d6 thi.

plot(sin(x)/x,x = —20..20,title = "Do thi ham sin(x)/x", titlefont
= [HELVETICA, 12],color = "Niagara 2",style = point)

Do thi ham sin(x)/x
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Vi du 9: V& dd thi ham sé y = xffy4,x € [-10,10],y € [-10,10] véi cac tuy chon:

numpoints, lightmodel, shading, orientation va style. Viéc thiét 1ap s6 luong diém vé
numpoints cang cao s& 1am cho d6 thi tron hon va chinh xac hon.

plot3d(x » y"2/(y"4 + x"2),x = —10..10,y = —10..10,axes = boxed,numpoints
= 1500, lightmodel = light3,shading = zgrayscale,orientation
= [160, 20], style = patchnogrid)
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Vi du 10: V& cac @6 thi y = sin(x),y = cos(x),x € [0,2r] va ghi cha thich cho d6 thi.

plot([sin(x),cos(x)],x = 0..2 x Pi,color = [red, blue], thickness = [1,3],legend

= ["sine", "cosine"])

a ]

3.1.5. Mot s6 dang d6 thi dic biét

Gai lénh plots chira nhiéu lénh vé d6 thi dic biét nhu: animate, contourplot, densityplot,
fieldplot, odeplot, matrixplot, spacecurve, textplot, tubeplot... Duéi day ta xét mot so
dang do thi thuong gap.

a. Do thi diém
Pé vé do thi biéu dién cac diém hoic cac dir lidu so ta sir dung lénh pointplot. Luu y rang
cac diém phai dugc sap xép theo mot danh sach co dang [[x1, y1], [x2, V21, -, [, Yal]-
Theo mic dinh, Maple khong ni cac diém, dé vé duong ndi cac diém ta st dung thém ty
chon ‘style = line”.

pointplot([[0,1],[1,—1],[3,0],[4,—3],[2,0], [4, 1], [3,—2],[4, 1]], axes
= BOXED,symbolsize = 25,symbol = circle)

[a)]

16

=0

b. Céc dé thi mirc
Véi mot s6 dang do thi kho thi dudng muc hoic mit mace 1a mot trong nhitng phuong tién
hitu hiéu gidp ta biét thém nhiéu tinh chat cua ham sb. Pé vé cac d6 thi muc ta sir dung
Iénh contourplot hoac contourplot3d.
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contourplot(x"2 + y"2,x = —4..4,y = —4..4,filled = true,numpoints
= 750)

c. Do thi ham an
Maple cd thé vé duge do thi cac ham an bang cac lenh implicitplot va implicitplot3d.

with(plots):
implicitplot(x* +y* = 1,x = —1..1,y = —1..1)

0| 02 04 06 08
x

implicitplot3d([(x + 2)* + (y +2)?+ (z+2)> =9,(x — 2)*> + (y — 2)? + (z — 2)?
=6],x = =5..5,y = =5..5,z = =5..5,color
= [blue, green],scaling = constrained,axes = boxed)
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d. Mién giao nhau ciia c4c bat phwong trinh
Muén v& mién chip nhan dugc caa mot hé bat phwong trinh ta str dung lénh inequal.

inequal({5+2*x >= y,x—y <= 0,x+y <= 1},x = —6..3,y
= —6..6,0ptionsfeasible = (color = red),optionsexcluded
= (color = yellow))

e. Véda giac
Cho L 1a mét danh sach cac diém. Khi do, 1énh polygonplot(L) s& tao ra mot da giac ma
cac dinh 1a cac diém trong L.

L= [[o, 1,11, 1][%%”

polygonplot(L)

02 04 06 08 1

i [
dagiac := n - [seq ([cos(Z*Pi*;),sin(Z*Pi*E)],i = 1..n)]:

polygonplot(dagiac(5),scaling = constrained,axes = none, title
= "Ngu giac deu",color = yellow)

Ngu gac deu
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3.1.6. V& nhiéu db thi trén ciing mét viing do thi

Nhu di trinh bay & cac vi du trude, dé v& nhidu d6 thi trén cing mot ving db thi ta dit cac
biéu thuc can vé d6 thi vao trong mot danh séch trong 1énh plot hozc plot3d.

plot3d([exp(—x?> —y*),x+y+1],x = =2..2,y = —1..1)

Ngoai ra, Maple con cung cap cho ta mot Iénh kha hiru higu la display khi muon hien thi
nhiéu do thi, hinh anh trén cung mét vung do thi.

restart; with(plots): with(plottools):

tamgiac: = curve([[0,0],[1,0],[1/2,1/2 x sqrt(3)],[0,0]], color = red, thickness
= 15, linestyle = 1)

a[0]: = display(arrow([0,0],[1,0],0.2,0.4,0.3), color = blue, axes = none, scaling
= constrained)

muiten := translate(scale(rotate(a[0],(1/2) = Pi),1/4,1/4),1/2,1/3)

text := textplot([1/2,(1/9) * sqrt(3),"One way"],color = blue, font
= [HELVETICA,BOLDOBLIQUE, 20])

display({tamgiac, muiten, text}, scaling = constrained)
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3.2. Swvén dong cia do thi

Mét trong nhitng dic tinh ndi bat caa Maple 1a ta c6 thé tao ra cac hinh anh chuyén dong
cua do thi. Twong tu nhu k§ thuat lam phim hoat hinh, Maple tao ra su chuyén déng nay
bang cach ghép ndi ddy céc hinh anh lién tiép nhau. Mubn mot do thi van dong duoc ta
phai nhap biéu thuc can vé theo nhiéu bién va cho mét bién 1am tham sd, hinh anh d6 thi
s& thay ddi tly thudc vao gia tri tham sé nay. Co6 hai cach co ban dé tao mét hinh anh
dong cho @6 thi la ding giao dién v& d6 thi twong tac (Interactive Plot Builder) hoic
dung Iénh.

3.2.1. Sir dung giao dién vé @ thi twong tac

Vi du: V& @6 thi ham sb z = sin(l—”cf;yz) va tao su van dong cua d6 thi khi tham s i thay
doi.
> M0 giao dién vé d6 thi: Tools/Asistant/Plot Buider, nhan Add va nhap vao biéu
thac: sin(i*sqrt(x~2+y”~2)/10).
> Trong cira sd Select Plot Type:
o Chon Animation trong danh sach Select Plot Type and Functions.
o Thay d6i & x Axis la khoang -6 .. 6.
o Thay d6i ¢y Axis la khoang -6 .. 6.
o Thay d6i tham s6 Animation Parameter i chay trong khoang 1 .. 30.
o Nhan Options.
> Trong cira s6 Plot Options:
o Chon surface trong 6 Style.
o Trong 6 Color, chon red-turquoise & muc Light Model.
o Chon z (grayscale) 6 muc Shading.
o O 6 View, chon Constrained Scaling.
o Nhén Plot dé hién thi d6 thi.

» Nhan nut Play > trén thanh cong cu cua Animation dé xem db thi van dong.

i=1. i=30.000
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3.2.2. Sw dung lénh animate

Bing cach st dung lénh animate két hop voi céc 1énh v& d6 thi nhu: plot, plot3d,
polarplot,... dé tao sy van dong cua do thi 2 chiéu hoic 3 chiéu. Cu phap lénh nhu sau:

animate(plotcommand, plotarguments, t=a..b, ops)
animate(plotcommand, plotarguments, t=L, ops)

trong do:
e plotcommand: Iénh v& db thi 2-D hoic 3-D.
e plotarguments: cac tham sb cua Iénh vé& d6 thi
e t=a..b: tham sé chuyén dong va khoang gia tri cia no
e t=L: tham sb chuyén dong trong mét danh séch cac hing s thuc hoic phic
e 0ps: cac tiy chon (néu co).

Vi du: tao su van dong cho d6 thi & vi du truée bang 1énh animate

0 j ,Xx=—06.6,y=—0..0, style=patchnogrid, lightmodel = light3,

Sm[i—w

animate ( plot3d,

shading =zgrayscale, scaling = constrained

,i=1..30]

s
animate (polarplot, [5 % cos(260),0 = 0..t],t = 7 217, frames = 50)

t=6.2832




Churong 3. Vé do thj trén Maple 70

Ngoai ra, ta c6 thé thiét 1ap them mét s6 tiy chon cho 1énh dé c6 thé tao sy chuyén dong
uyén chuyén hon caa dd thi. Mot trong nhitng tiy chon hay dung 1a ting s6 lwong anh
(frames). Theo mic dinh, chuyén dong cua db thi trong khéng gian 2 chiéu gém 16 anh va
trong khdng gian 3 chiéu 1a 8 anh. Thiét 1ap lai frame dé tang sb luong anh, tuy nhién khi
tang s6 anh thi yéu cau vé bo nhé va thoi gian tinh toan ciing tang.

sinwave: = plot (sin(x) e_g,x = 0. .20)

ball := proc (x,y)

plots[pointplot]([[x,y]], symbol = solidcircle, symbolsize = 40, color = blue)
end proc:

plots[animate](ball, [t, sin(t) * exp(—(1/5) *t)],t = 0..20, frames = 60,
background = sinewave)

+=0. =357627 t=180983

064 0.64 064

044 0.4+ 041

3.2.3. Chuyén déng caa cac vat thé

Ta c6 thé str dung lénh plot3d véi tlly chon viewpoint dé tao ra su chuyén dong cua cac
vat thé trong khong gian 3 chiéu theo nhiéu huéng khac nhau va & cac goc do khac nhau
tly thudc vao cac tham sé ciing nhu cac loai hé truc duoc thiét 1ap. Vai lénh nay ta co thé
tao duoc cac chuyén dong nhu: bay qua, quay quanh, chuyén dong sang bén, chuyen dong
hudng téi... trén cac vat thé trong khong gian 3 chiéu. Hay hinh dung nhu dang diéu khién
mot camera, goc d¢ Cua may quay thay d6i ta s& thay hinh anh cua vat thé cung thay doi.
NGi cach khac, chuyén dong cua vat thé do duong quay ciia may quay thay doi.

Trong Iénh nay, ta co thé thiét lap hudng cua camera dé xem cac mat khac nhau caa vat
thé, thiét 1ap cac dudng quay dé camera c6 thé xuyén qua hoic quay quanh vat thé va cé
thé xac dinh toa 6 dé di chuyén camera dén cac diém xac dinh bén canh vat thé, tao cac
khoang quay dé camera dén gan hoic xa vat thé. Théng tin chi tiét co thé xem tai
viewpoint cua trang tro gitp Help.
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Vi du 1: Thiét lap céc tly chon dé di chuyén camera xung quanh mot vat thé

plot3d(1.3* *sin(y),x = —1..2*Pi,y = 0..Pi,coords = spherical, style
= patch, viewpoint = [circleleft])

Vi du 2: Thiét 1ap mot dudng quay dé camera tién toi va di chuyén xung quanh vat thé.

plot3d(sin(x +y),x = =1..1,y = —1..1,shading = xyz,viewpoint = [path
= [[50 * x,90 * cos(x), 100 * sin(x)],x = —2 x Pi..Pi]])

3.3. Xuéat anh

Ta c6 thé xuit hinh anh cac d thi ra theo nhiéu dinh dang khac nhau nhu: DXF, X3D
(cho cac hinh anh 3-D), EPS, GIF, JPEG/JPG, POV, Windows BMP, and WMF. Vi cac
hinh dong ta c6 thé xuat ra theo dang file anh dong GIF. Cac loai anh xuét ra nay ta cé thé
chén vao trong céc file trinh dién, céc trang web, Microsoft Word, hoic cac phan mém
khac.
Pé xuat hinh anh mat dé thi:

> Kich chuot phai vao ving d6 thi

> Chon Exportva sau d6 chon dinh dang file xuat ra.
Hoac:

» Chon dd thi cAn xuét anh

> Nhan Plot trén thanh menu rdi chon Export va sau d6 chon dinh dang file xuat ra.
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Chuong 4
LAP TRINH CO BAN VOl MAPLE

Maple 1a cdng cu dung cho viéc tinh toan hinh thic ddng thoi ciing 1a mot ngdn ngir
lap trinh. Vi vay, Maple cung c4p rat nhiéu ham toan hoc ciing nhu cac ham dap ng
cho viéc lap trinh dé tir d6 ngudi dung c6 thé ty xay dung céc tha tuc hoic chu trinh
tinh toan.

Mot trong nhitng cach st dung hiéu qua cac ham do Maple cung cap la két hop ching
Vv6i nhau. C6 nhiéu cach dé 1am duogc diéu nay, trong d6 cach don gian nhat 1a 1ap cac
ham 1dng nhau. Ta c6 thé goi cac ham 16ng nhau nhd co ché cho gid tri cua cac ham,
tirc 14 cac ham sau khi thyc hién mot thao tac theo céc tham sé thuong cho céc gia tri
la két qua cua céc phép tinh, ta cd thé lay ngay két qua cia phép tinh nay dé lam tham
s6 cho cac ham tiép theo, va ct tiép tuc nhu vay cho dén khi thu duoc két qua mong
mudn. Néu lam tét didu nay ta s& phat huy duoc sitc manh cua hé théng thu vién cua
Maple.

Pé viét mot chuong trinh (ham, chu trinh) trén Maple khong can ban phai c6 mot ky
nang 1ap trinh cao bai vi Maple di c6 sin mot thu vién khong 16 dé hd tro ban. Khang
gidng nhu cac ngdn ngir lap trinh khéc, trong Maple ta c6 thé sir dung truc tiép cac
ham duoc tao sin dung cho viéc tinh toan hinh thac ma khong phai xay dung lai no.
90% trong hang nghin ham caa Maple 1 cac chuong trinh duoc viét bang ngén ngi
lap trinh Maple. Ta c6 thé doc dugc ma lénh cac ham nay va co thé chinh sira lai cho
phu hop véi nhu cau sir dung hoic c¢d thé mé rong dé wng dung cho cac bai toan khac.
Diéu nay cho thiay Maple 1a mot ngdn ngit 1ap trinh cé tinh tuong tac cao voi ngudi sir
dung.

Toan bo hé théng Maple c6 thé chia 1am 3 thanh phan co ban:

e Kernel: bao gdm mét sé cac ham co so dugc viét bang ngdn ngit C va di duoc
dich. Khi Maple khoi dong thi cac ham nay ciing duoc goi ra (loading). Ta khong
thé xem duwgc ma ngudn cua cac ham nay vi chung di dwogc bién dich.

e Thw vién:1a noi chita cac chuong trinh (ham, tha tuc) duoc viét bang ngdn ngir
Maple bao gom: cac ham lién quan dén tinh todn s6 hoc, dai sé tuyén tinh, thong
ké, d6 thi,... va cac goi ham (packages) cua nhiéu linh vuc trong toén hoc.

e Giao dién: noi ta c6 thé nhap hoic cho ra cac biéu thirc, cac ham toéan hoc...
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4.1. Céc cau trac dir liéu co ban

4.1.1. Dy céc biéu thirc (Expression Sequence)
Day 1a mot cau trdc dit liéu co ban caa Maple bao gdm mét nhdm cac biéu thirc duoc
phan céch voi nhau bai dau phay. Bé truy nhap vao ting phan tu cua day ta s dung
cong thuc:

<tén day>[s6 thir tw ciia phan tir]

Vi du:
S :=2,y,sin(x?), I
S[2] (liy thanh phan tha 2 caa day)
y ,
S[—2] (thtr ty tinh tir cuoi day)
sin(x?)
S[2..-2]
y, sin(x?)

4.1.2. Tap hop (Set)
Mot tap hop 1a mot day céc biéu thire dugc gidi han bai hai dau ngozc {3. Mot tap hop
trén Maple c6 nhiing tinh chat nhu tap hop trong toan hoc:
e M&i phan tir 12 duy nhét, cac phan tir dugc Iap lai nhiéu lan chi luu 1 1an
e Khong phan biét thi tu cac phan ti trong tap hop
Céc phép toan trén tap hop: cho 2 tap hop S; va S,

S, union S, S;US,
S, intersect S, S5;NnS,
S; minus S, S1\S,

S, subset S, S;CS,

Vi du:

A:={1,2,3,a,b}
A:={1,2,3,a,b}

B:= {-3,a,-1,2,a,b}

B := {-3,—-1,2,a,b}
A union B

{—-3,—-1,1,2,3,a,b}
A intersect B

{2,a,b}

A minus B

{1,3}
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member(a, A) (kiém tra phan tir a c6 nam trong tap A)
true

4.1.3. Danh sach (List)

Mot danh sach 1a mot ddy cac biéu thie duoc gop trong dau ngoic []. Luu ¥ rang danh
sach bao toan thir ty cac phan tir va cho phép lip cac phan ti. Bé truy nhap vao ting
phan tir cua danh sach ta sir dung cong thirc gidng nhu ¢ day cac biéu thirc. Vi dy:

L1:= [x,y,2z,¥]; L2 :== [a,b,c,d]
L1:= [x,y,2,y]
L2 := [a,b,c,d]

L := [op(L1),0p(L2)]
L:= [x,y,2,y,a,b,c,d]
s:= seq(i/(i+1),i = 1..6)

T 234567
M = [5]
" 123456
o [2'3'4’5'6'7
M[2..5]
2 34 5]

3256

Trong céc vi du trén thi ham op(L) cho ra cac thanh phan (operand) cua danh séch L.

4.1.4. Mang (Array)

M6t mang 1a mot cau tric danh sach ¢ dang tong quat, gom 2 dic diém quan trong sau:
e Chisd cua phan tir ¢6 thé 1a mot s6 nguyén bat ky
e Chiéu ciia mang c6 thé I16n hon 1 (danh sach chi cé chiéu 1a 1)

Pé tao mot mang ta sir dung ham Array() gom 2 tham so:

e Khoang chi s6 caa mang, chi s cho mdi chiéu
e Danh sé&ch céc phan tir

a:= Array(1..3,1..3,][1,2,3],[4,5,6],(7,8,9]])
1 2 3
[4 : ]
7 8 9

b:= Array(1..2,1..2,1..2)

1.2x1..2x1..2 Array
Data Type: anything

Storage:rectangular
Oder: Fortran_order




Chuong 4. Ldp trinh co ban voi Maple 76

al2, 3]

6
c:= Array(1..2,1..2)

e=[o ol

c[1,1] :== 1; c[1,2] := 2
c[2,1]:= 3; c[2,2]:= 4
c

5 4

3 4

Dic biét, néu tao cac mang maot chiéu hoic hai chiéu ma sé chiéu Ié6n hon 10 thi Maple
chi hién thi dudi dang thong béo. Bé xem chi tiét mang ta c6 thé kich d6i chudt vao
théng bao hoac kich chudt phai chon Browse.

Array(1..15,1..15)
1..15x 1..15 Array
Data Type: anything
Storage:rectangular
Oder: Fortran_order

4.1.5. Bang (Table)

Bang 1a khai niém mé rong cua cau trac dir liéu mang 2 chiéu, nhung cau trac dit liéu
bang duoc tao bang cau tric bang bam. Bang bam 1a mot cau trdc dit liéu sir dung ham
bam dé anh xa tir gia tri xac dinh, duoc goi 12 khoa (vi du nhu tén ctia mot ngudi), dén
gia tri trong tng (nhu sé dién thoai cua ho). Do @6, cac chi myc cua bang c6 thé 1a gia
tri bat ky, khdng chi céc sé nguyén nhu cua mang. Dé tao mot bang ta sir dung ham
table().

Greek := table([a = alpha,b = beta,c = gammal)
Greek := table(la = a,b =B,c =y])
Greek|[b]
B

L:=1a,b,cd]:
table(L)

table([1 = a,2 = b,3 = ¢,4 = d])
= table([sin = cos,cos = —sin]):

)

F :
FCO
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4.1.6. Chudi ky tw (Strings)

Mot chudi ky tu chinh 1a mot ddy cac ky tu dugc tap hop trong ngoac kép " . Ta c6
thé truy nhap vao tung phan tr cia chudi bang cach st dung cdng thic gidng day.
Maple xay dung gdi 1énh StringTools gédm nhiéu 1énh thao tac hitu hiéu trén chudi.

with(StringTools):
S := "This is a sequence of characters."
S :="This is a sequence of characters."

S[9..18]

"a sequence"
length(S)

33

Random(9, 'alnum”) (tao mot chudi ngau nhién)

"8dzrl9ema"

Split("Create a list of strings from the words in a string")
[IlCreatell’ Ilall’ IlIiStll, llofll, "Strings", llfromll’ llthell’ "WordS"’ llinll’ llall’ IlStringll]
convert(a—b + c xd/e, string)

"a—b+cxd/e"

C6 thé tim hiéu thém vé céc Iénh trén chudi ky tu théng qua thu vién StringTools
trong phan tro gitp Help.

4.2. Cac cau truc diéu khién

Nhu hau hét cac ngdn ngit 1ap trinh khac, Maple ciing xay dung cac cau trac diéu
khién dé quan Iy qua trinh thuc hién Iénh trong cac ham, chu trinh. C6 hai cau trdc
diéu khién co ban 1a cau trac diéu kién va cau trac lap.

4.2.1. Cau tric diéu kién if
Véi cau tric nay, Maple chi thyc hién thao tac khi diéu kién thoa man (thao tac ¢ day
c6 thé 1a mot 1énh hodc mét nhdm l1énh). Diéu kién trong Iénh if phai 1a mot biéu thuc
Boolean (true, false, hoac FAIL).
Cu phap:
if <biéu thizc diéu kién> then
<day lénh 1>
else
<day lénh 2>
end if;

Y nghia: <ddy Iénh 1> s& thuc hién néu <biéu thire diéu kién> ding, nguoc lai s&
thuc hién <day Iénh 2>,
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Cac <biéu thize diéu kién> trong Maple cé thé duoc tao thanh bai:

e Céactodnturquanhé: <, <=, =, >=,> <>

e Cac toan tr logic: and, or, xor, implies, not

e Cac giatri logic: true, false, FAIL
Cac cau lénh if CQ thé 1dng trong nhau, nghia 13 sau 1énh else ta co thé tiép tuc mot cau
Iénh if khac va viét gon la elif.
Vi du:

x:= 1173:
if isprime(x) then
print(x “la so nguyen to")
else
ifactor(x);
end if;
(3)(A7)(23)
y = 11:
if not type(y, integer) then
printf(“%a khong phai la so nguyen”, y)
elif irem(y,2)=1 then
printf(“%a la so nguyen le.”, y)
else
printf(“%a la so nguyen chan.”, y)
fi;
11 la so nguyen le.

Ch §: dé xudng dong trong mét cu tric Iénh ta nhan dong thoi to hop phim Shift va
Enter, ket thuc Iénh if ¢ theé dung “fi” thay cho “end if”.

4.2.2. Cau trdc lap

Pé lap lai mot ddy cac thao tac ta ding cau trdc 1dp. C6 3 kiéu lip co ban:

e Lip theo bién d¢ém (for/from)
e Lap theo thanh phan cua biéu thic (for/in)
e Lip theo diéu kién (while)
a. vong lap for/from
Cu phap:
for <bién> from <start> by <change> to <finish> do

<day céc thao tac>
end do;

Y nghia: 13p lai ddy cac thao tac khi <bién> chay tir <start> dén <finish> va mdi
vong chay bién ting 1én <change> don vi.
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Cha y rang néu tir khda "from™ va "by" bi bo qua trong 1énh for thi bién sé& bat dau tur
1 va sau mdi lan Ip bién tang 1én 1 don vi.

Vi du:
forifrom1by2to5do
print(i)
end do;
1
3
5
for n from 10 by -1 to 3 do
if isprime(n) then
print(n);
end if;
od;
3
5
3
fornto5do

if n mod 2=0 then
printf(“%d la so chan\n”’,n)
fi;

od;

2 la so chan
4 la so chan

b. Vong lap for/in
Cu phap:
for <bién> in <biéu thizc> do
<day céc thao tac>
end do;
Y nghia: 13p lai ddy cac thao tac khi <bién> lan luot duoc géan cho ting thanh phan
cua <biéu thizc>, vong lap két thac khi khong con thanh phan nao dé gan.

Vi du:

dt:=0:

foriin[1,x,y,4% 3] do
dt:=dt+i

end do:

dt
g*+x+y+4
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c. vong lap while
Cu phap:
while <biéu thizc diéu kién> do
<day cac thao tac>
end do;

Y nghia: vong lap while 13p lai ddy cac thao tac cho dén khi biéu thuc diéu kién co
gia tri false hoac FAIL.

Vi du:
X :=15:
while x >0 do
irem(x, 2);
X :=iquo(x, 2);
end do;
1
x:=17
1
x:=3
1
x:=1
1
x:=0
a=28;b:=12;
while b > 0 do
c :=amod b;
a:=bhb;
b:=c;
if b = 0 then printf("Uoc chung lon nhat la: %d", a) end if
end do;
4
12
4
0
4
0

Uoc chung lon nhat la: 4

d. Cac vong lap vo han
Céc vong lap ma khong c6 diéu kién ding dugc goi 1a cac vong lap vo han. Ching
han, mot vong lap while ma <biéu thirc diéu kién> luon dung. Dé tranh vong lap vo
han ta cd thé ding cac 1énh ngat lp gitra chimg nhu: break, quit, hoic return ldng
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VAo trong cau triic 13p. Ngodi ra ta c6 thé ngét lap bang biéu twong & trén thanh cong
cu.

4.3. Cac ham, chu trinh (procedure)

M6t ham (chu trinh) trong Maple 1a mot chuong trinh (program) gom céc thao tac va
tdy chon. Khi goi thuc hién ham ta s& thu dwgc dong thoi cac két qua cua cac thao tac
do.

4.3.1. Dinh nghia ham

Cu phép: <tén ham>:= proc([<céc tham bién>])

[local <cac bién cuc bo>]
[global <céc bién toan cuc>]
[option <cac tuy chon>]
<day cac thao tac>
end proc;
trong d6: <tén ham> do ngudi dung dit theo quy tac dat tén cua Maple;
<cac tham bién> la c4c bién dung dé nhan dir lidéu dau vao (input) khi goi

ham;

<cé&c bién cuc bé> duoc khai béo trong ham va chi cé tac dung & bén trong
ham;

<céc bién toan cuc> duoc khai bdo trong ham nhung c6 tac dung ca bén
ngoai.
Vi du:

kc:= proc(x, y)
sqre(x? + y?);
end proc;
proc (X, y) sqrt(x"2+y~2) end proc
ke(3,4)
5

Céac tham bién, bién cuc bd va bién toan cuc c6 thé duoc khai bao kiéu dit liéu can sir
dung. Cac kiéu dir liéu nay chinh 1a cac kiéu ma Maple dinh nghia nhu: array,
complex, equation, even, integer, list, name, negint (50 nguyén am), odd, posint (so
nguyén diong), prime, set, string... Bé biét thém vé nhiing kiéu dit liéu cé trong
Maple ta c6 thé tham khao type trong phan trg gitp Help. Bac biét, néu khéng khai
bao kiéu dit liéu cho bién thi Maple hiéu riang bién d6 co thé nhan bat ky kiéu dir liéu
nao (anything).
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SUM := proc(n::posint) #n 1a sb nguyén duong
local i, tong; #i, tong 1 cac bién cuc bo
tong :=0; #i, tong::anything
for i from 1tondo

tong :=tong + i;
end do;
tong; #ham nay tinh téng cua n sd tu
end proc: #nhién dau tién
SUM(10)
55
SUM(sqrt(10)) #15i dau vao

Error, invalid input: SUM expects its 1st argument, n, to be of type posint, but
received 10"(1/2)

Chu y: @é ghi chi cac cau lénh trong mot chu trinh ta dung dau # trude cac ghi ch.
Khi goi thuc hién chu trinh thi nhitng cau ghi cha nay sé bi bé qua.

4.3.2. Gia tri tra vé ciaia ham

Khi thuc hién mot ham, Maple chi tra vé két qua caa cau lénh cudi cing. Néu mudn
ham tra vé két qua nao khéc ta cd thé dung 1énh return. Vi du sau st dung Iénh return
dé nhan két qua tra vé caa ham f duoc dinh nghia nhu sau:

X, x <0
f(x) =41—x, 0<x<1
x?, x>1

f:= proc(x)
if x<0 then
return x;
end if;
if x>=0and x <=1 then
returnl-x;
end if;
if x>1then
return x?
end if;
end proc:

f(=0.4), £(0.3), £ (2);
-0.4,0.7, 4

4.3.3. Cac tham sb dic biét args va nargs
Khi dinh nghia mot ham trong Maple, d6i khi khong can phai khai bao cu thé tén cua
cac tham sé dau vao vi Maple di c6 cong cu dé quan 1y didu ndy. Tham sb args 1a mot
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tham sé dic biét quan ly danh sach cac tham sé dau vao cua ham va nargs Ia tham sb
quan ly sb tham s dau vao. Hai tham sé dac biét nay 1am cac chu trinh uyén chuyén
hon trong viéc nhap cac tham sé dau vao. Xét cac vi du sau:

thu := proc()
print("Cac tham so cua ham la", args);
print("Tham so dau tien la", args[1]);
print("So tham so cua ham la", nargs)

end proc:

thu(a, b)

"Cac tham so cua ham Ia", a, b
"Tham so dau tien 12", a
"So tham so cua ham la", 2
Max_min := proc()
local i, m, n;
if nargs = 0 then return -infinity end if;
m :=args[1];
n:=m;
for i from 2 to nargs do
If m < args[i] then m :=args[i]
elif args[i] < nthen n :=args[i] end if
end do;
return [m, n]
end proc:
Max_min(12,-23,5,34,1)
[34,-23]

4.3.4. Cac ham dé quy

Phuong phap dé quy 1a mét trong nhitng phuong phap co ban cua 1ap trinh. Nhiéu bai
toan 1ap trinh bang dé quy s& don gian hon lap trinh khong dé quy. Tuy nhién, mot
nhugc diém caa dé quy 1a ton khong gian nhé va co khi tinh toan trang lap. Maple cho
phép céc ham duoc viét theo kiéu dé quy va co thém tly chon remember gip khic
phuc nhugc diém trén.

Vi du: viét ham cho ra s hang thi n cua ddy Fibonacci.

restart
Fibol := proc (n::nonnegint)
if n <2 then
n
else
Fibol(n-1)+Fibol(n-2)
end if
end proc:

Fibo1(10)
55




Chuong 4. Ldp trinh co ban voi Maple 84

seq(Fibol(i),i=1..7)
1,1,2,3,5,8,13
time(Fibo1(20)) #thoi gian tinh toan caa ham Fibo1(20)
0.031

Bay gio ta viét lai ham Fibo trén thém tly chon remember. TUy chon nay cho phép cac
két qua tinh toan cua ham luu vao trong mot bang nhé (giéng bang quy hoach dong),
néu goi dé quy gap két qua nao da tinh roi thi s& ldy tir bang ma khdng phai tinh lai.
Tuy chon nay s& 1am giam dang ké khong gian luu trir va thoi gian tinh.

restart
Fibo2 := proc (n::nonnegint)
option remember;
if n <2 then
n
else
Fibol(n-1)+Fibol(n-2)
end if
end proc:
time(Fibo2(20))

time(Fibo2(2000));
0.015

4.3.5. Hién thi ma nguén cia ham trong thw vién Maple

Mot trong nhitng dic diém noi bat caa Maple 1a hau hét cac ham xay dyng sin (built-
in) déu duoc viét bang ngdn ngir lap trinh Maple va ma 1énh cua cac ham nay c6 thé
duoc hién thi. Bang cach xem ma Iénh caa cac ham trong Maple ta c6 thé hoc thém
nhiéu diéu vé phuong phap 1ap trinh trén Maple. Bé hién thi ma nguon caa nhitng ham
nay ta phai dit lai gia tri interface véi tly chon verboseproc bang 2 va dung Iénh
print(<tén ham>) hoac op(<tén ham>).

print(lcm);
proc(a,b) ... end proc
interface(verboseproc=2)
print(lcm);
proc (a, b)
options remember,
Copyright (c) 1990 by the University of Waterloo. All rights reserved.;
local g, t;
if nargs = 0 then
1
elif nargs = 1 then
t := expand(a); sign(t)*t
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elif 2 < nargs then
foldl(procname, args)
elif type(a, 'integer’) and type(b, 'integer’) then
ilcm(a, b)
else gcd(a, b, 'q"); g*b
end if
end proc

4.3.6. Vung soan thao ma Iénh

Vung soan thao mé lénh 1a noi gitip cho viéc 14p trinh tién loi hon & giao dién chuan.
Chang han nhu khi xudng dong ta chi nhan Enter thay vi Shift-Enter, muén thut dau
dong mot khoang 16n ta cé thé nhan phim Tab thay vi diing nhiéu lan phim Space hay
c6 thé thu gon doan ma Iénh lai con mot dong,... Bé chén mot ving soan thao ma Iénh
vao trong giao dién chuan ta chon menu Insert—Code Edit Region. Ving soan thao
ma Iénh cd mot sé dac tinh gidp cho viéc viét, doc va stra 16i ma Iénh dé dang hon nhu
lam ndi bat ct phap Iénh, tu dong thut dau dong theo tirng cau tric 1énh, tu can chinh
cau Iénh theo khung vung soan thao,...

1 Max_min := proc ()
2 local i, m, n;
if nargs = @ then

4 return -infinity
5 end if;

m := args[1];
7 n :=m;

8 for i from 2 to nargs do
if m < args[i] then

10 m := args[i]

1 elif args[i] < n then
12 n := args[i] end if
13 end do;

14 return [m, n]

s end proc:

Sau khi nhap m4 1énh vao viing soan thao, dé thuc hién cac ma 1énh dé ta nhap chuét
phai vao vung soan thao va chon Execute Code (hoac Edit\Execute Code).

Ngoai ra, ta cd thé thu gon ving soan thao ma Iénh trong giao dién chuan bang céch
nhap chudt phai vao vung soan thao va chon Collapse Code Edit Region. Luc nay
vung soan thao sé thu gon lai thanh mét bicu tuong co tiéu dé chinh la dong méa Iénh

dau tién.
x_ .
= |Max min:=proc ()
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4.4. Lap trinh véi tap tin (file)

4.4.1. Pinh dang dau ra

Khi mudn in di liéu ra man hinh theo mot dinh dang nao d6 ta sir dung ham printf.
Ham nay gidng nhu 1énh printf caa ngdn ngit 1ap trinh C. Cl phap caa ham nhu sau:

printf(<dinh dang>,<biéu thirc>)
trong d6, phan <dinh deng> theo ciu tric sau:
%[ flags] [width][.precision][modifiers]code
e tly chon flags c6 thé 1a ddu +, -, khoang tring hozc 0
o dau + dung cho cac sé duong hoic &m mudn c6 dau + hoic — dung trudc
o dau — khi muén dix liéu dugc in ra canh 1& bén phai
o khoang trang khi muén sé in ra c6 dau — dung truéc néu la sé6 am va
khong c6 dau néu sé duong
o $6 0 néu mudn sé duoc in ra c6 thém cac s6 0 dugc thém vao phia trudc
e tly chon width chi d6 rong (sé ky tw) caa dit liéu duoc in ra.
e tly chon precision chi d6 chinh xac cua sé duoc in ra hay sé chir s6 sau dau
cham thap phan.
e tly chon modifiers chi kiéu cua gia tri sé6 duoc in gom: | (long int), L (long
long), zc hoic Z (dung cho sé phuc).
e code chi kiéu di liéu duoc in ra gom:
o céac dinh dang s6 nguyén: d (s nguyén), o (co s6 8), x hoic X (co sb
16).
o cac dinh dang sb thuc: e hoic E (dinh dang theo kiéu khoa hoc), f (c6
dau cham thap phan).
o dinh dang ky tu: ¢, dinh dang chudi ky tu: s.
o dinh dang cac biéu thuac cua Maple: a hoic A.
Vi du:

X = 212
x = 4096
printf(%d, x)
4096
printf(“x=%d\n"" x) #sir dung \n dé xuong dong
x = 4096
printf("x=%210d\n",x)
x = 4096
printf(*"x=%010d\n" x)
x = 0000004096

y=7

~ 4096
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evalf(y)
0.0002441406250
printf("'y=%e\n"y)
y=2.441406e-04
printf("'y=%.5f\n", y)
y=0.00024
printf("Tich phan: %a.\n", int(1/t, t))
Tich phan: In(t).

4.4.2. Pau vao twong tac

Trong mét sé chuong trinh, d6i khi ta mudn dit liéu dau vao duoc nhap tir ngudi sir
dung ngay tai vi tri dau con tro. Maple da xay dung 2 ham c6 thé thuc hién viéc nhap
dir liéu mot cach twong tac nhu trén la readline va readstat.

Ham readline(terminal) cho phép chuong trinh nhan vao mot chudi Ky tu tir ngudi sir
dung. Vi du sau md ta mot chwong trinh can nguoi ding chon thao tac 1am viéc bang
cach nhap vao s 1 hoic 2.

luachon := proc ()
local p;
printf("Chon mot trong hai thao tac:\n");
printf("1. Tinh dao ham\n");
printf("2. Tinh tich phan\n");
printf("Nhap vao 1 hoac 2: "');
p := readline(terminal);
ifp="1"or p="2"then
return p;
else
error "Nhap sai! Chi nhap 1 hoac 2."
end if
end proc:

luachon()
Chon mot trong hai thao tac:
1. Tinh dao ham
2. Tinh tich phan
Nhap vao 1 hoac 2:
nyn

whattype (%)

string

O vi dy trén, ta thay rang chuong trinh nhan dit liéu vao dudi dang chudi ky tu “1” chir
khong phai dang s6. Muén chuong trinh nhan dit liéu vao dudi dang sé hoac biéu thic
cua Maple ta phai dung ham readstat.
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nhapso := proc ()
local p;
p := readstat("Nhap vao mot so nguyen: ");
if type(p, integer) then
return p
else
error "Nhap sai! Phai nhap vao mot so nguyen."
end if
end proc:

nhapso() q ,
#Khi thuc hién ham nhapso() thi mét cira s6 nhap xuat hién va ta nhap dir liéu vao

Nhap vac mot so nguyen:

123

oK Cancel

123

4.4.3. Mé, dong mot tap tin
Co hai loai tap tin co ban la tap tin van ban va tap tin nhi phan, thu vién 1/O
(Input/Output) cua Maple chira cac 1énh cd thé 1am viéc duoc vai ca hai loai tap tin
nay. Bé doc hoac ghi dir lidu vao mot tap tin thi truéc hét ta phai mo tap tin do, ct
phap md mét tap tin nhu sau:

fopen(<filename>, <mode>)
hoac fopen(<filename>, <mode>, <type>)

trong d6: <filename> 1 tén tap tin duwgc mo (bao gom ca duong dan);
<mode> la thao tac thuc hién trén tap tin gém: READ, WRITE, APPEND:;
<type> la loai tap tin dwoc mo la TEXT hay BINARY.

Chuy:

e Néu md mot tap tin dé doc dir liéu ma tap tin chua ton tai thi ham fopen() sé
bao 15i. Néu ma mot tap tin dé ghi dir liéu ma tap tin chua ton tai thi Maple s&
tao ra mot tap tin méi, trong truong hop tap tin da ton tai thi Maple s& x6a hét
dir liéu cii. Ham fopen() ciing s& bao 16i néu tap tin dang dinh mg di mo tir
trudc ma chua duge dong lai.

e Khi ma tap tin phai chi rd duong din noi chta tap tin, néu tap tin dugc mé ¢
cung thu muc V&i tap tin Maple dang chay thi khong can chi duong dan.

Sau khi d3 hoan thanh thao tac véi tap tin ta nén dong tap tin lai. Dé dong mot tap tin
dang md ta dung ham: fclose(<file>) véi <file> c6 thé Ia tén tap tin, tén bién dai dién
cho tap tin hodc sé thir tu cua tap tin khi mo.
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f ;= fopen("Vidu.txt", WRITE, TEXT)

0
fprintf(f, "Ghi du lieu vao file™)
20
fclose(f)
4.4.4. Ghi dir li¢u vao tap tin
a. Ghi dir liéu c6 dinh dang
Cu phap: fprintf(<file>, <dinh degng>, <da ligu>)

Ham nay thuc hién viéc ghi dir liéu vao tap tin dang mo theo dinh dang cua loai dir
lieu. Binh dang cta céc loai dit liéu gidng nhu trong ham printf di noi & trén.

x:= 23
23
. 1
yi= T3
23
f ;= fopen("Vidu.txt", WRITE, TEXT)
0
fprintf(f, "m = %d, n=%a", x, y)
16
fclose(f)
b. Ghi dir liéu so
Cu phap: writedata(<file>, <di¥ liéu>)
hoac writedata(<file>, <d liéu>, <dinh dang>)

trong d6: <dinh dang> c6 thé la integer, float hoic string.

Ham nay cho phép ghi cac dir liéu kiéu s tir ma tran, vecto, hodc danh sach (list) vao
tap tin van ban (TEXT). Néu <file>=terminal thi dix liéu s& duoc viét ra giao dién.

A := matrix([[1.5, 2.2, 3.4], [2.7, 3.4, 5.6], [1.8, 3.1, 6.7]])

1.5 22 34
[2.7 3.4 5.6]
1.8 3.1 6.7

writedata(terminal, A, float)

15 22 34

27 34 56

18 31 6.7

writedata(terminal, A, integer)

1 2 3

2 3 5

1 3 6

fn := fopen("Vidu.txt", WRITE, TEXT)
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fh:=1
writedata(fh, A, integer)
fclose(fh)
c. Ghi dir liéu theo tirng dong
Cu phap: writeline(<file>, <da ligu>)

Ham nay cho phép ghi cac dit liéu nhu chudi ky tu hoic cac biéu thirc Maple vao tap
tin, mdi dit liéu dugc ghi trén mot dong. Cha v riang néu tap tin dang dwgc mé thi ham
nay s& thuc hién viéc ma lai tap tin d6 dudi ché d6 WRITE va dinh dang TEXT. Néu
<file>=terminal thi dit liéu s& duoc viét ra giao dién.

f ;= fopen("Vidu.txt", WRITE, TEXT)
f:=3
writeline(f, "Dong thu nhat", "Dong thu hai")
27
fclose(f)
writeline(terminal, "Dong thu nhat", "Dong thu hai");
Dong thu nhat

Dong thu hai
27
4.4.5. Poc dir lidu tir tap tin
a. Doc dir liu theo dinh dang
Cu phap: fscanf(<file>, <dinh dang>)

Ham nay cho phép doc dir liéu vao tap tin theo dinh dang. Binh dang cua céac loai dir
liéu gidng nhu trong ham printf. Luu y rang két qua tra vé caa ham la mot danh séch
cac dir lidu doc dugc. Khong gidng nhu ham printf hay fprintf, dinh dang “%s” trong
ham nay chi doc dugc mot chudi ky tu khdng cé khoang trang.
Vi du: Gia sir c6 tap tin “Data.txt” gom 2 dong:
- Dong tht nhat: 3 2/5
Dong thir hai: “toan hoc”

f := fopen("Data.txt", READ, TEXT):
fscanf(f, "%d")

[3]
y:=op(fscanf(f, "%a"))

fscanf(f, " %s")
[“toal’l”]

fclose(f)
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b. Poc dir liéu sé theo tirng cot

Cu phap: readdata(<file>, n)

hoac readdata(<file>, <dinh dang>, n)

trong d6: <dinh dang> c6 thé la integer, float hoic string.
Ham nay cho phép doc dir liéu sb tir mot tap tin vin ban (TEXT) trong Maple. Dit liéu
trong tap tin <file> phai 1a sé nguyén hoic sé thuc dugc sap xép theo ting cot va cach
nhau boi khoang trang. Néu chi doc mét cot dir liéu thi két qua tra vé caa ham 1a mot
danh sach cac sé trong cot. Néu doc nhiéu cot dit liéu thi ham tra vé mot danh sach ma
mdi phan tir ciia N6 1a mot danh sach céc sé nam trén mot hang tuong g Véi cac cot
duoc doc. Néu sir dung 1énh ma khéng cé dinh dang dit liéu thi Maple mic dinh 13 doc
dir liéu dudi dang sé thuc.
Muén doc dir lidu sé tir tap tin va luu n6 dudi dang ma tran hoic vecto thi c6 thé tham
khao cac ham ImportMatrix va ImportVector.

Vi du: Gia sir c6 tap tin “Matran.txt” gém 3 dong chtra 3 ¢t s6 nhu sau:

2 3 5
3 -2 1
-1 4 7
readdata(*'Matran.txt", 1)
[2., 3., -1]

readdata('Matran.txt", integer, 3)
[[2,3,5], [3,-2,1], [-1, 4, 7]]
readdata("Matran.txt", integer)
[2, 3, -1]
readdata(*'Matran.txt", [integer, integer, float])
[[2,3,5]1[3,-2,1.],[-1, 4, 7.]]

c. Poc dir ligu theo tirng dong
Cu phap: readline(<file>)

Ham nay cho phép doc tirng dong dir liéu trong tap tin <file>. Két qua tra vé caa ham
la chudi céc ky tu nam trén mot dong cua tap tin, dong thoi con tré dinh vi trong tap
tin s& dich chuyén sang dong méi. Néu khong c6 dong nao duge doc thi ham sé tra vé
gia tri 0. Trudng hop tap tin chuwa dwoc md thi ham nay s& mé tap tin & ché 46 READ
dudi dang TEXT.
Vi du: Gia sir tap tin “Vidu.txt” gdm céc dong c6 noi dung sau:

Dong thi nhat: “Cho ma tran A vuong cap 2:”

Dong tha hai: 1 3
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- Dongthtba: 5 7
Dong thir tu: “Dinh thuc cua ma tran la -8.”

Cac lénh sau sé lay duoc hang dau tién va hang cudi cling cua tap tin.

first := readline("Vidu.txt")
first := "Cho ma tran A vuong cap 2:"
line := readline("Vidu.txt")

line:="1 3"
while line <> 0 do
last := line;
line := readline("Vidu.txt")
end do:

last
"Dinh thuc cua ma tran la -8."
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Chuong 5
CAC THANH PHAN PO HOA VA MAPLET

5.1. Giéi thiéu cac thanh phan d6 hoa

Maple cho phép nhing cac thanh phan db hoa don gian vao trong giao dién chuan. Céc
thanh phan nay c6 thé duoc thiét 1ap dé tién hanh cac hoat dong da dwoc Iap trinh, né cho
phép ngudi sir dung 1am viéc vai Maple ma khong can hiéu rd ca phap lénh.

5.1.1. M6 ta mgt s6 thanh phan d6 hoa

Bang sau mo ta mot sb cac thanh phan d6 hoa thuong sir dung:

Tén va moé ta Hinh anh

Button: nat Iénh, dung dé thuc hién 1énh.

Check Box: dung dé chon hoic bo chon. Thay doi nhan

va nhap Iénh thi hanh khi gia trj thay doi. [[] CheckBiox

Combo Box: hop chon, cho phép chon mét trong nhiéu
lya chon ¢6 trong hop. Thay doi danh sach thanh phan ComboBox |jig
va nhap lénh thi hanh khi gia tri thay doi.

Dial: chon hoic hién thi mét gia tri nguyén hoic thuec.
Thay d6i cach hién thi va nhap 1énh thi hanh khi gia tri
thay doi.

Label: ding dé hién thi van ban lam nhan cho cac
thanh phan khac. Gia tri cé thé dugc cap nhat phu thuc
vao m 1énh hoic cac thanh phan db hoa khéc.

Label

List Box: hién thi danh séch cac thanh phan. Thay d6i
danh sach thanh phan va nhap lenh thi hanh khi mét
hanh phan duoc chon.

Mathematical Expression: nhap hoic hién thi mot
biéu thirc toan hoc. Gia tri c6 thé dugc cap nhat phu
thuoc vao ma Iénh hoic cac thanh phan db hoa khac.
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Meter: luya chon hoic hién thi mot gia tri nguyén hoic
thuc. Thay ddi hién thi va nhap Iénh thi hanh khi gia tri
thay dbi.

Plot: viing hién thi do thi va van dong cua db thi. Gia
tri c6 thé duoc cap nhat phu thuéc vao ma lénh hoic
mot thanh phan d6 hoa khac.

Embedded Plot wWindows

Rotary Gauge: chon hoic hién thi mot gia tri nguyén
hoac thyc. Thay d6i hién thi va nhap Iénh thi hanh khi
gia tri thay doi.

Radio Button: nut chon tron, st dung cung véi cac nuat
chon khac dé lya chon. Thi hanh ma lénh khi gia tri
thay doi.

(") RadioButton

Slider: chon hodc hién thi mot gié tri nguyén hoic thuc.
Thay doi hién thi va nhap lénh thi hanh khi gia tri thay
doi.

Data Table: bang dit liéu dung dé nhap hoac lién két
véi cdc dang dir liéu nhu ma tran, vecto hoiac mang
trong giao dién.

¥

(]

[ T S

[=TRR I =T =T =]

[=TRR I =T =T =]

(=T I =T Y =T Y =]

Text Area: ving dé hién thi van ban hoic nhap vin
ban. Gi4 tri c6 thé duoc cap nhat phu thudc vao mé lénh
hoac mot thanh phan db hoa khac.

Toggle Button: dung dé chon hozc hién thi mot trong
hai tlly chon. Thanh di hinh anh hién thi, nhap ma lénh
thi hanh khi gia trj thay doi.

Volume Gauge: chon hoic hién thi mot gia tri nguyén
hoic thyc. Thay d6i hién thi va nhap I1énh thi hanh khi
gia tri thay doi.
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5.1.2. Minh hoa viéc sir dung két hgp cac thanh phan dé hoa

Sau ddy ta tao mot chuong trinh nho trong giao dién chuan cho phép nguoi dung nhap vao
mot ham s theo bién x va hién thi d6 thi cia ham sé cling vai c&c tiy chon nhu ving hién
thi, mau sic dd thi va su can dbi cua hé truc toa do. Giao dién nay minh hoa su két hop
ciia mot sb thanh phan do hoa nhu: Label, Text Area, Combo Box, Button, Radio Button,
Math Expression va Plot.

Nhap vao biéu thirc theo bién x | S Ve db thi
X
Vang hién thi d6 thi s tocor S92
X= | 2*Pi | —> | 2*Pi
y = 2*Pi —> | 2*Pi

Mau sic dé thj: (Blue ¥

Hé truc toa d9: O Can d6i ® Khong can dbi

-0.54

5.2. Lap trinh véi cac thanh phan @6 hoa
5.2.1. Thém céc thanh phan @6 hea vao giao dién chuan

Cac thanh phan do hoa c6 thé dugc thém vao giao dién chuan bang céch sir dung bang
Components ¢ phia trai cua giao dién hoic c6 thé ding cach sao chép cac thanh phan da
c6 tir mot ving soan thao nay dén vung khac.

W Components

Button
Toggle Button

Combo Box -

Check Box
@ Radio Button

Text Area
Label
List Box

{

]
Elolg
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Ta c6 thé quan ly, sip xép cac thanh phan db hoa dwgc thém vao bang cach dua cac thanh
phan d6 vao trong mot bang (nhu vi du trén). Bé tao mot bang trong giao dién chuan cua
Maple ta sir dung menu Insert\Table.

5.2.2. Thiét lap thuéc tinh cho cac thanh phan db hoa

Cac thanh phéan d6 hoa cd thé duoc lap trinh dé thuc hién cac thao tac dic trung cua
chdng. Vi du cé4c nat [énh (button) va thanh truot (slider) c6 thé duoc 1ap trinh dé hién thi
thong tin khi ching duoc nhan hay kéo, vung hién thi d6 thi (plot) c6 thé dugc lap trinh
dé hién thi cac diém,... D& mot thanh phan do hoa thuc hién ding nhiém vu dit ra ta phai
chinh stra cac thugc tinh cia né va trong nhiéu truong hop phai cung cap thém cac ma
[énh can thiét cho nhiém vu d6. Thao tac chung khi chinh stra thudc tinh caa cac thanh
phan d6 hoa Ia:

e Kich chuét phai vao thanh phan dé hién thi menu ngi canh.
e Chon Component Properties... dé hién thi cira s6 thudc tinh caa thanh phan do.
e Nhap vao cac gia tri va cac thudc tinh can thiét vao cac truong.

e Dé nhap cac ma lénh diéu khién viéc thuc hién nhiém vu cua thanh phan db hoa ta
chon Edit Value Change Action... (hoac Edit Cliked Action...) trong menu ngir
canh. Ctra s6 sau xuat hién cho phép ta nhap cac ma lénh vao, cac 1énh nay s& duoc
thuc hién khi su kién lién quan dén thanh phan nay xay ra.

| &) RotaryGauge1 Action When Value Changes = =
File Edit View
|1

1 use DocumentTools in 2

2 # Enter Maple commands to be executed when the specified
3 # action is carried out on the component.

4 # Use:

5 # Do( %component_name );
& # and

7 # Do( %¥component_name = value );
& # to set and get properties of the component.

9 # You can also use arbitrary expressions

18 # involving components, e.g.:

11 # Do( %target = ¥inputl + 2*¥input2 );

2 # Note the ¥-prefix to each component name.

13 # See ?CustomizingComponents for more information.

end use;

No emors

Vi du 1: Hién thi gia tri cua Slider
Vi du nay huéng dan tao mot thanh truot (Slider) va mot nhan (Label) vao giao dién
chuan, sau d6 hién thi gia tri cua thanh truot khi né bi thay doi bai thao tac kéo chuot.



97

Giai toan trén may tinh véi Maple

Dit con tré & vi tri mudn thém Slider vao.
Trong bang Components, chon Slider.
Chon tiép Label trong bang Components dé thém mot nhan vao ké bén Slider.

Y Label

Kich chudt phéi vao Label chon Component Propertieg. Hop thoai Label
Properties xuat hién. Nhap tén SliderLabel vao 6 Name va nhan OK.

Kich chudt phai vao Slider va chon Component Properties. Nhap tén Sliderl vao 6
Name.

Label Properties Slider Properties H

Name: Slider1|
Name: | SliderLabel iame:  Siider 1]

Toaltip:
Caption: |19
Value at Lowest Position: 0
Tooltip:
Value at Highest Position: | 100

Image: (none selected) Change...
Current Position: |29

Scale to a spedfic size
Spacing of Major Tick Marks: |20
Width: {300 |Height: |200
Spacing of Minor Tick Marks: | 10
Options: Enabled
Options: Enable Input
| visible
Visible

[[] Use Specified Text Width: 5 Show Track

[] Orient Vertically

[[] 5how Axis Labels

Cancel

Show Axis Tick Marks

[[]Snap to Axis Tick Marks

Update Continuously while Dragging

oK Cancel

Nhap gia tri vao 6 Value at Lowest Position la 0 va 6 Value at Highest Position la
100, deé thiet lap gia tri thap nhat va gié tri cao nhat cua Slider.

Nhap vao 6 Major Tick Marks 14 20 and Minor Tick Marks la 10 dé thiét lap gié tri
cac vach lon, nho trong Slider.

Panh dau chon vao 6 Update Continuously while Dragging. Nhian OK dé dong hop
thoai.

Tiép tuc chon Edit Value Changed Action trong menu ngir canh cua Slider. Cua $6

nhap ma Iénh xuat hién véi cau Iénh tong quat la “use DocumentToo‘Is in...end

use”. Cau lénh nay cho phép ta str dung truc tiep cac 1énh ma khéng can phai goi

goi lénh chtra no.

Nhap vao dong Iénh sau (truéc dong end use):
Do(%SliderLabel(caption)=%Slider1(value));

Str dung chudt dé di chuyén thanh truot va gia tri truot dén duoc chi ra trong Label.

—

-v' 19
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Vi du 2: Tao giao dién vé dd thiham sy = ax + b.

Trong vi du nay, ta tao ra hai tham sé a, b bang cach chon gi4 tri trén céac Dial, sau d6 v&
d6 thi ham s6 y = ax + b va tinh %.

Thiét ké giao dién:

e Tao mét bang trong giao dién chuan gém 5 hang 3 cot bang menu Insert\Table.

e Thém céc thanh phan db hoa vao bang gém: hai Dial diing cho viéc nhap céc tham
sb a, b, Rotary gauge dé hién thi thuong % Mathematical expression dé hién thi
hamsé y = ax + b va Plot dé hién thi d6 thi ham sé.

e Thém cac tiéu d& va sip xép lai cac hang, cot trong bang dé duoc giao dién sau:

Nhap vao cac tham sé a, b Po thi ham sé
Chena Chen b |
hﬁ S hg S Ernbedded Plot Window
" N
o P & e

Thiét 1ap thudc tinh cho cac thanh phan:
Ma hop thoai Component Properties cua tirng thanh phan. Luu Y rang cac thanh phan nay
déu c6 ten mic dinh, ta ¢ thé dat lai cac tén nay. Thiét Iap thudc tinh cua cac thanh phan
lan luot nhu sau:
e DialO: thay d6i gi4 tri & & Value at Highest Position 1a 10, 6 Spacing of Major Tick
Marks la 1, va 6 Spacing of Minor Tick Marks la 1.
e Diall: gitr nguyén céc gia tri mac dinh.
e RotaryGauge0: thay doi gia tri tai 6 Value at Highest Position 1a 40, 6 Spacing of
Major Tick Marks la 5, va 6 Spacing of Minor Tick Marks la 1.
e Plot0: gitr nguyén cac gia tri mac dinh.
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e MathContainer0: thay d6i gia tri tai 6 Width in Pixels 1a 200, va 6 Height in
Pixels la 45.
Lap trinh hoat dong cia cac thanh phan:
Cac thanh phan nhu Math Container, Rotary Gauge, Plot chi hoat dong khi gid tri cua cac
Dial thay ddi. Vi vdy, ma lénh thuc hién can thiét lap trong cac Dial dé khi gia tri cac Dial
thay doi thi cac thanh phan trén ciing thay ddi hién thi cho phi hop. Str dung cac cau lénh
sau:

a:=Do(%Dial0):

b:=Do(%Diall):

Do(%RotaryGaugeO=a/b);
Do(%PlotO=plot((a*x+b), x=-50..50, y=-50..50));
Do(%MathContainer0O=(y=a*x+hb));

Trudce khi dua 1énh vao cac Dial ta phai kiém tra xem cac 1énh ¢ thuc hién dung theo yéu
cau bai toan khéng. Pé lam diéu nay, dau tién can chay goi lénh DocumentTools:
with(DocumentTools);

Sau d6 lan luot thuc hién cac Iénh va xem két qua. Néu Iénh thuc hién chinh xéc ta lan
luot dua cac 1énh do6 vao trong cura s6 1énh cia DialO va Diall.

e Nhén chuét phai vao Dial0 chon Edit Value Changed Action va nhap cac lénh trén
vao cira sd Action When Value Changes (trugce tir khda end use):

| 5] Dial0 Action When Value Changes - =
File Edit View
| !

use DocumentTools in -~

a:=Do(%DialB):

b:=Do(%Diall):

s Do(%RotaryGaugeB=b/a);

& Do(#%Plot@=plot(({a*x+b), x=-58..58, y=-58..58));
7 Do(#MathContainer®=(y=a*x+b));

(4]

end use;

[ury
[N ]

Mo erors

e Thuc hién tuong tu thao tac trén di vai Diall.
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Tro lai giao dién da tao, dung chudt di chuyén cac Dial dé nhap cac tham s a, b va két
qua s& hién thi & cac thanh phan con lai.

Nhép vao cac tham sb a, b Do thi ham sé
Chen a Chen b y=2x+10
I 5| a ) | a0
iy k! £ A i
~ - ~ - 404
N —w 8~ ~2
- ~ s - - ¥
o Se o o 20

_10 20 40

5.3. Swr dung cac Maplet

Mot Maplet 1a mét giao dién ing dung cho phép nguoi st dung tuong tac vai bo may caa
Maple thdng qua c&c nut Iénh (button), viing vin ban (text region), thanh truot (slider bar)
va cac thanh phan db hoa khac. Maplet cé thé dugc mo nhu mét tng dung binh thudng
bén ngoai Maple. V&i phién ban nay, Maple da tich hop san kha nhiéu Maplet vai céc cha
dé thuong gap & mot s linh vuc. Dé truy cap cac Maplet nay ta vao menu Tool\Tutors.
Mdi ngudi dung 6 thé tu tao cac Maplet cua riéng minh tly ting muc dich, mdi Maplet
nhu thé phai dam bao duoc hai yéu ciu: giGi thiéu chi tiét vé van dé dang lam va giao
dién day du chire nang.

5.3.1. Mé mot tap tin maplet

Néu mét tng dung Maplet dugc luu dudi dang tap tin *.maplet thi tng dung nay cé thé
dugc mo truc tiép trong Window nhu mét chuong trinh doc 1ap bang cach kich d6i chuot
vao biéu tuong tap tin. Luc nay, trinh Maplet Viewer caa Maple s& khoi dong va hién thi
giao dién cua ung dung Maplet.

Néu muén xem va chinh sira mé Iénh cua Maplet dugc luu dudi dang tap tin *.maplet ta
thuc hién nhu sau:

e Mo chuong trinh Maple.
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e T menu File, chon Open. Hop thoai Open xuét hién.

e Trong danh sach Files of Type, chon .maplet.

e Chi duong dan dén vi trf c6 tap tin *.maplet can xem hoic chinh sira mé 1énh.
e Nhan Open.

5.3.2. Mé Maplet trong giao dién chuin cia Maple

Dé mé mot tng dung Maplet duoc 1ap trinh bai cac ma 1énh Maple trong giao dién chuén
ta can thuc hién lan luot cac ma lénh Maple d6. CAu Iénh chinh dé hién thi Maplet 1a
Maplets[Display]. Véi mot Maplet phic tap thi s6 luong ma 1énh sé& tuong dbi lon. Pé
nhitng (tng dung Maplet nhu vay chay chinh xac ta can phai chic chin rang cac ham duoc
dinh nghia theo n6 phai duoc thuc hién hét. Luu ¥ rang khi mét ang dung Maplet dang
chay thi ta khdng thé 1am viéc duoc véi giao dién chuan caa Maple.

Thu tuc théng thudng dé mo mot Maplet trong giao dién chuan bao gom:

e Chay cac ham dugc dung trong Maplet:
Myproc:=proc...

e Goi goi Iénh Maplets[Elements]:
with(Maplets[Elements])

e Goli tén cua ung dung Maplet:
Maplet_name:=Maplet( Maplet_definition );

e Hién thi tng dung Maplet:
Maplets[Display]( Maplet_name );

Vi du: Thuc hién lan luot cac cau lénh sau dé mé mot Maplet hién thi dong vin ban
“Chao murng cac ban dén véi Maplet”.

with(Maplets[Elements]):
MySimpleMaplet:= Maplet([['Chao ming c&c ban dén véi Maplet']]):
Maplets[Display] (MySimpleMaplet);

Eir Maplet

Ché&o mimg cic ban dén wdi Maplet

5.4. Tao cac Maplet

Dé tao cac Maplet ta cd thé sir dung giao dién Maplet Builder hoic sir dung cac 1énh c6
trong goi lénh Maplets. Maplet Builder cho phép ta kéo — tha cac thanh phan db hoa nhur:
button, slider, text region... vao Maplet dang tao, thiét 1ap thudc tinh cac thanh phan hoac
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cap nhat hién thi cac thanh phan. Maplet Builder dugc thiét ké dé tao ra cac Maplet tuong
d6i don gian. Néu mudn tao ra cac Maplet phuc tap hon véi nhiéu thao tac, diéu khién va
tuy chon thi nén sir dung goi 1énh Maplets.

Thiét ké mot tng dung Maplet giéng nhu dang xay mot ngodi nha. Khi xay nha, dau tién
phai thi cong phan co ban (nén moéng, san va cac tudng xung quanh) rdi sau d6 méi thém
vao ctra s6, cira chinh... Tuong tu, khi thiét ké mot Maplet, trudc hét ta phai xac dinh
khung chinh cua né phan thanh may phan (gém bao nhiéu hang, bao nhiéu cot) rdi sau do
mai thém céc thanh phan dd hoa vao.

5.4.1. Str dung Maplet Builder

Dé mo giao dién Maplet Builder ta vao menu Tools, chon Assistants\Maplet Builder.
Giao dién Maplet Builder xuat hién gém 4 ving chinh:

e \ing Palette la noi hién th cac bang dugc sap xép theo chire nang, mdi bang chira
cac thanh phan c6 thé dua vao trong Maplet. Trong do, bang Body chtra hau het
cac thanh phan thuong duoc sir dung.

e Vung Layout 12 noi hién thi c4c thanh phan db hoa da thém vao Maplet.

e Vung Command hién thi cac ma Iénh va cac hoat dong duoc dinh nghia trong
Maplet.

e \ing Properties hién thi cac thudc tinh caa mot thanh phan trong Maplet dang
dugc tuong tac.

Layout Pane

|E| *Maplet Builder - Untitled Maplet E]@
File Help
— A_: ! :Eiuﬂum hd
== = backaround
= =4 ; _'__ 04 caption Euttont
,E i |E & .|J.|. ’_‘ ) enabled true
L= 0z fort
' oregore |
¥ Dizlog image
g g E @ g % o 2 4 & 2 10 onclick clickButton1
g 03 reference Buttont
- toatip
¥ Menu 04 visible true
e
¥ ToolBar
=
A CERTAA Al
|
b Layout -’s.’ EI 3&

Action! Runiindow! clickButtand

P Comtnand P
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Vi du: Thiét ké mot Maplet st dung Maplet Builder
Trong vi du nay, ta s& thiét ké mot Maplet cho phép nhap vao mot ham sé va hién thi db

thi cua né.

Maplet

- o N

Mhap ham s theo bién x

-02

Ja\
\/

1

VE db thi

Dé tao duoc Maplet nhu trén ta str dung cac thanh phan do hoa sau:

¥ Body
g
U )

Ele)e

@
El
Iﬂ

Button
Label
Plotter

TextField

Hoat dong Két qua trong Maplet Builder
1. Xdc dinh S(’i héng va 86 Cf:)t cial | ‘_”___._ .................................................................................... - —1
Maplet. fooaan _ o
O ctra s6 Properties: e ——
e Chon BoxColumnl tir danh ¢ Jumrows > [
sach Sé) XUé)ng iééf‘erence B oA
e Thay do6i gia tri & truong iwugn
numrows la 2.
2. Thém vung do thi vao Ma|?let. s ST -~ -
Tur bang Body, kéo Plotter dén hang| | [ Elf®awd, [ '
thar nhat cua vung Layout. . ]~ e X
EEEERE e e
EI -0.24
¥ Menu
3 21 7 o1 = o
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=

3. Phan hang thi hai cia Maplet = oo S—
thanh 3 cgt. 04 S
9 9 . 24 reference EBoxRow2
O cira s6 Properties: >
u]
e Chon BoxRow2. o : cor
e Thay doi gid tri ¢ truong %
numcolumns la 3. '
4. Thém mot Label vao Maplet. |22 fion ,
e Tu bang Body, kéo Label bo | ggpi e i\ e T
vao cot dau tién cua hang 2 s et
2 ) * 2 . [> Command mage
e (O ctra so Properties: — )
o Chon Labell - \
o Thay d6i van ban ¢ truong| A
caption la: “Nhap vao mot| ___=©
ham 36 theo blén X” vﬂr‘;ﬂﬂﬂjél NhAp ham s6 theo bién x V& ab thi
=
[ w-allbi-l =1 i — | I( — s )\
5. Thém mét TextField vao Maplet.| =~ A; o i
e Tur ba : ield =F=id==]
T}I baing _I:%ody kep TextField g .
vao cdt gitra cua hang 2. e
[N 9 . A A B ffont
e Dicu chinh lai do rong cua bem: |
. R [ Layout | halion left
TextField cho phu hop.
& f A AW T
7 A A 9 . , , ﬁ ltooltip
Ta c6 thé diéu chinh lai kich thuéc o =
cua Maplet Builder dé co thé hién thj _ wol
A \ A \ 7 Menu Nhap ham =6 theo bién x
hét toan b vung Layout.
[Mw =
6. Thém mot nGt 1énh vao Maplet. | =™ A: T —
e Tu bang Body kéo Button vao| =g zii= "= O in
cot cuoi cua hang 2. e
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o Chon Buttonl. [ i e
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Trong ctra s6 Evaluate Expression:

O danh sach Target chon

Plotterl.

Nhap 1énh sau vao hop

Expression ¢ tab Command

Form véi luu y khong nhap

dau ; & cudi lénh:
plot(TextFieldl, x=-10..10)

Evaluate Expression

Target: Option:

v | value

Command Form | Argument Form

Expression

plot (TextFieldl, ==-10..10)

e Nhéin Ok.

List

TextField1

Ok Cancel

7. Chay Maplet: tir menu File cia Maplet Builder chon Run. Hoac ¢6 thé luu Maplet
vira tao dudi dang tap tin *.maplet roi chay truc tiép tap tin nay.

D¢ tim hiéu thém vé Maplet Builder nén tham khao ¢ phan trg gilp Help. Ngoai ra,
Maple ciing xdy dung nhicu vi du ve cac Maplet tao boi Maplet Buider ¢ trong Help. St
dung cac Iénh sau dé di den cac phan tro giup trén:

?MapletBuilder
?MapletBuilder/examples

5.4.2. Goi Iénh Maplets

Khi thiét ké mot Maplet phic tap thi viéc sir dung Iénh trong goi Iénh Maplets 1a mot lua
chon hop Iy vi goi 1énh nay cho ta nhiéu diéu khién hon giao dién Maplet Builder. Goi
lénh Maplets[Elements] nam trong géi lIénh Maples c6 day du cac thanh phan dé tao nén
mét (ing dung Maplet. Sau khi lap trinh xong Maplet, sir dung lénh Maplets[Display] dé
chay trng dung vira tao.

D¢ biét thém thong tin vé gi lénh Maplets cling nhu céc vi du vé céch tao cac Maplet
bang Iénh nén tham & phan trg gitp Help bang cac Iénh sau:

?MapletsPackage
?examples/ExampleMaplets
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Vi du: Thiét ké mot maplet st dung géi 1énh Maplets
Vi du nay minh hoa viéc thiét ké Maplet v& do thi ¢ vi du trudc bang 1énh dé thay duoc su
twong quan gitta hai phuong thuc tao Maplet.

with(Maplets[Elements]):
# Dat tén va thiét ké Maplet

Dothi:=Maplet(
BoxLayout(
BoxColumn(
# Hang dau
BoxRow(
# Xac dinh vung db thi
Plotter(‘reference' = Plotterl)
# Két thuc hang dau
),
# Hang tht 2
BoxRow(
# Dinh nghia Label
Label("Nhap ham sé theo bién x"),
# Dinh nghia Text Field
TextField(‘reference’ = TextFieldl),
# Dinh nghia ntt 1énh
Button(caption="V& d6 thi", Evaluate(value = 'plot (TextField1,
x =-10..10)", 'target’ = Plotterl))
# Két thic hang tha 2
)
# bong BoxColumn

)
# Dong BoxLayout

)
# Dong Maplet

):
# Chay Maplet vira tao
Maplets[Display] (Dothi);

5.4.3. Mét s6 lénh thwong ding trong lap trinh Maplet

a. CloseWindow
Mot ang dung Maplet c6 thé c6 nhiéu cira s6 thanh phan. Mdi cira s6 nhu thé c6 thé chua
cac thanh phan d6 hoa. Pé dong mot cira so6 ta sir dung lénh CloseWindow. Xét vi du sau
dé hiéu rd hon vé lénh:
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with(Maplets[Elements]):
mapletvdl := Maplet(‘onstartup’ = ‘Al’,
Window[ ‘W1 J(“Ctra s6 thir nhat”,
[Button(“M& ctra s6 mai 7, RunWindow(‘W2)),
Button(“Thoat”’, Shutdown())]),
Window[ ‘W2 ](“Ctra s6 thir hai”,
[Button(“Péng cira s6 7, CloseWindow(‘W2")),
Button(“Thoat”’, Shutdown())]),
Action[ ‘Al ]J(RunWindow(‘W1°))):
Maplets[Display](mapletvdl)

b. Evaluate

Str dung 1énh nay dé thyc hién mot ham hozc mét chu trinh di c¢6 va hién thi két qua trong
thanh phan nao d6 cta Maplet. Vi duy:

with(Maplets[Elements]):

mapletvd2 := Maplet([["'Nhap bi’éu thac", TextField['TF1"]('width' = 30)],
["'Pao ham theo biéen x:", Button("Pao ham",
Evaluate('TF1' = 'diff(TF1, x)")), Button("Thoat", Shutdown(['TF1)]11):

Maplets[Display](mapletvd2)

¢. RunbDialog

Khi 1ap trinh cac Maplet, ta c6 thé thao tac véi mot s6 hop thoai nhu: AlertDialog (hop
thoai canh bao), ColorDialog (hop thoai chon mau), ConfirmDialog (hop thoai xac nhan),
FileDialog (hop thoai chon tap tin), InputDialog (hop thoai nhap dir li¢u), MessageDialog
(hop thoai thong bao), QuestionDialog (hop thoai truy van). Bé goi hop thoai nao trong sé
cac hop thoai trén ta st dung Iénh RunDialog. Vi du:

with(Maplets[Elements]):

mapletvd3 := Maplet(Window([[ TextField['TF1]()],
[Button("Pao ham theo bién x", Evaluate('TF1' = 'diff(TF1, x)")),
Button("Trg gitp”, RunDialog(‘MD1")), Button("Thoat", Shutdown(['TF1])11).
MessageDialog['MD17("Str dung ct phap \"2diff\” dé thy cac hudéng dan cho
[énh dao ham diff")):

Maplets[Display](mapletvd3)

d. RunWindow

Mot tng dung Maplet phic tap thudng chta nhiéu cira s6, mdi cira s6 gdm céc thanh
phﬁn dd hoa duoc lap trinh dé thuc hién mot chuc nang nao d6. Cua s ban dau khi vao
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rng dung Maplet thuong dugc goi 1a cira s6 chinh, cac ctra s6 con lai dugc goi 1a cira s6
con. Bé hién thi mot ctra s6 nao do ta st dung 1énh RunWindow. Vi du:

with(Maplets[Elements]):

mapletvd4:=Maplet(‘onstartup’ = 'Al’,

Window['W1'](‘title' = "Pao ham va tich phan", 'layout' = 'BL0"),
BoxLayout['BLO'](BoxColumn(BoxRow(*'Chon mét thao tac™),
BoxRow(Button("Pao ham", Action(CloseWindow('W1"),RunWindow('W2"))),
Button("Tich phan", Action(CloseWindow(‘"W1"), RunWindow('W3"))),
Button(*"Thoat", Shutdown())))),
Window['W2'] (‘title' = "Pao ham", [["Nhap biéu thic:", TextField['TF17(],
[Button("Pao ham theo bién x", Evaluate('TF1' = 'diff(TF1, x)")),

Button("Quay lui", RunWindow("W1)]]),
Window['W3']('title' = "Tich phan”, [["Nhap ham sé:", TextField['TF2']()],
[Button("Nguyén ham theo bién x", Evaluate('TF2' = "int(TF2, X)")),

Button("Quay lui*, RunWindow(‘W1')]]),
Action['A1"1(RunWindow("W1"))):

Maplets[Display](mapletvd4)

e. SetOption

MJi thanh phan trong (ng dung Maplet déu c6 mot sb thuoc tinh riéng, c¢d thé tham khao
trong phan Maplets\ElementOptions & trang tro gitip Help dé tim hiéu thudc tinh cua ting
thanh phan. Dé thiét 1ap gia tri thuoc tinh cho mét thanh phan trong Maplet ta st dung
Iénh SetOption. Vi du:

with(Maplets[Elements]):

mapletvd5 := Maplet([[Label(‘caption’ = "Nhap mét biéu thic™)],
["Input:", TextField['TF1'](20)],
[Button("Ddi font chir", SetOption(('TF1")(‘font’) = 'F1"),
Button("P6i mau nén", SetOption(('TF1")('background’) = 'red")),
Button(*Thoat", Shutdown(['TF1]))]], Font[F1](“courier", size = 14)):

Maplets[Display](mapletvd5)

f. Shutdown
Khi muén doéng mét tng dung Maplet ta sir dung lénh Shutdown. Véi 1énh nay ta cé thé
thém tiy chon gia tri tra vé khi thoat khoi ung dung. O cac vi du trén, cac nut lénh
“Thoat” déu sir dung lénh Shutdown.
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5.4.4. Luwu Maplet

Ta c6 thé luu ma lénh Maplet trong tap tin Maple (*.mw) nhu ma 1énh l4p trinh théng
thuong. Ngoai ra, néu tap tin Maple chi chira ma Iénh caa mot eng dung Maplet thi ¢6 thé
XUt ra chuong trinh dudi dang tap tin *.maplet. Cac budc thuc hién nhu sau:

Tur menu File, chon Export As.

Trong danh sach Files of Type, chon Maplet(.maplet).
Chi duong dan dén thu muc chtra tng dung.

Nhap tén @ng dung can luu.

Nhén Save.
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