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texnologiyalari texnologiyalari

kafedrasi katta o’qituvchisi kafedrasi o’qituvchisi

MAPLE MATEMATIK TIZIMNING GRAFIK IMKONIYATLARI

Matematik tizimlarda ishlashda grafik imkoniyatlarni bajarish ularning bir-biridan fargini o rganish
kerak. Ixtiyoriy masala yechilganda uning grafigini ko’rgan holda natijani olish anigligi oshadi. Biz bu
magolada maple paketining grafik imkoniyatlarning ko ’p gismini batafsil misollar bilan ochdik.

Kalit se’zlar: plot, plot3d, implicitplot, inequals, BOX, CROSS, CIRCLE, POINT, DIAMOND,
UNCONSTRAINED, CONSTRAINED, NORMAL, axes, style, LINE, POINT, color, xtickmarks, ytickmarks,
linestyle, labels

IYpu pa6ome 8 MamemamuyeckKux CUcmemax Heooxooumo uzyuumsv pas3iudus npouaeo()umeﬂbl-tocmu
epaguueckux eoszmodcHocmeti. Ilpu peuwteruu npou38oavbHOU 3a0auu MOYHOCHb HOJYYEHUS pe3yabmamd
yeequuugaemcs no ee epaguxky. B smou cmamve mbi paccmompenu OONLUWUHCINEO 2PAPUUECKUX
603MmocHOCmel nakema Maple ¢ nodpobuvimu npumepamu.

Knroueswie cnosa: plot, plot3d, implicitplot, inequals, BOX, CROSS, CIRCLE, POINT, DIAMOND,
UNCONSTRAINED, CONSTRAINED, NORMAL, axes, style, LINE, POINT, color, xtickmarks, ytickmarks,
linestyle, labels

When working in mathematical systems, it is necessary to study the differences between the performance
of graphical capabilities. When solving an arbitrary problem, the accuracy of obtaining the result increases
by looking at its graph. In this article, we have covered most of the graphics capabilities of the maple package
with detailed examples.

Key words: plot, plot3d, implicitplot, inequals, BOX, CROSS, CIRCLE, POINT, DIAMOND,
UNCONSTRAINED, CONSTRAINED, NORMAL, axes, style, LINE, POINT, color, xtickmarks, ytickmarks,
linestyle, labels.

Kirish. Matematik tizimlar bu matematika, inginering sohalari uchun hisoblash jarayonlarni
kompyuterda bajarishga imkon beruvchi dasturiy vositalardir.

Matematik tizimlarning ichidan eng tanigli paketlar bular MathLab, Maple, MathCAD, Matematika
paketlaridir.

Asosiy gism. Matematik paketlarda grafik imkoniyatlarni birma-bir ko’rib chigamiz.

Maple paketining grafik imkoniyatlari. Ikki o‘lchovli grafikani chizishimiz uchun plot buyrug‘i va
uning parametrlaridan foydalanamiz. Bir o‘zgaruvchili f(x) funksiyaning grafigini (Ox o°qi bo‘yicha a<=x<=b
intervalda va Oy o°qi bo‘yicha c<=y<=d intervalda) yasash uchun plot buyrug‘i ishlatiladi. Uning umumiy
ko‘rinishi quyidagicha:

plot(f(x), x=a..b, y=c..d, parametrlar);

Bu yerda parametr — tasvirni boshqgarish parametrlari. Agar u ko‘rsatilmasa odatdagi bo‘yicha
o‘rnatishdan foydalaniladi. Shu bilan birga tasvirlarga tuzatishlar kiritish vositalar paneli orgali ham amalga
oshiriladi.

plot buyrug‘ining asosiy parametrlari:

1) title="text”, bu yerda text-rasm sarlavhasi.

2) coords=qutb —polyar koordinatani o‘rnatish.

3) axes — koordinata o°qlari turlarini o‘rnatish: axessSNORMAL - oddiy o‘qlar; axes=BOXED -
ramkada shkalali grafika; axes=FRAME — rasmning quyi chap burchagi markazi bo‘lgan o‘glar; axes=NONE
—o‘gsiz.

4) scaling — tasvir masshtabini o‘rnatish: scaling=CONSTRAINED - o‘glar bo‘yicha bir xil masshtab;
scaling=UNCONSTRAINED - grafik oyna o‘Ichovi bo‘yicha masshtablanadi.

5) style=LINE(POINT) — chiziglar (yoki nugtalar) bilan chigarish.

6) numpoints=n — grafikaning hisobga olinadigan nuqgtalari (jimlik goidasi bo‘yicha n=49).

7) color — chiziq rangini o‘rnatish: rangning inglizcha nomi, masalan, yellow — sariq va h.k.

8) xtickmarks=nx va ytickmarks=ny — mos ravishda, Ox va Oy o‘glari bo‘yicha belgilar soni.

9) thickness=n, gde n=1,2,3... - chiziq qgalinligi (jimlik bo‘yicha n=1).

10) linestyle=n — chiziq turi: uzluksiz, punktirli va h. (n=1 — uzluksiz).
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11) symbol=s — nugtalar orgali hosil bo‘ladigan belgi turi; BOX, CROSS, CIRCLE, POINT,
DIAMOND.

12) font=[f,style,size] — matnni chigarish uchun shrift turini o‘rnatish: f shriftlar nomini beradi: TIMES,
COURIER, HELVETICA, SYMBOL,; style shrift stilini beradi: BOLD, ITALIC, UNDERLINE; size — pt da
shrift o‘lchovi.

13) labels=[tx,ty] — koordinata o‘glari yozuv: tx — Ox o‘qi bo‘yicha va ty — Oy o°qi bo‘yicha.

14) discont =true — cheksiz uzilishlarni yasash uchun ko‘rsatma.

plot buyrug‘i yordamida y=f(x) funksiya grafigi bilan birga, ochiq ko‘rinishda, parametrik berilgan
y=y(t), x=x(t) funksiyalar grafigini ham hosil gilish mumkin: plot([y=y(t), x=x(t), t=a..b], parametrs).

Muhokamalar v natijalar. Misollar

1. [-4n , 4x] intervalda funksiya gafigini chizishimiz kerak. Buning uchun quyidagi buyrugni beramiz:

> plot(sin(x)/x, x=-4*Pi..4*Pi, labels=[x,y], labelfont=[TIMES,ITALIC,12], thickness=2);

B S A R O AN
V.l A/

1- rasm. Funksiya grafigi

2. y= X
. N

1 uzlukli funksiya grafigini yasashimiz kerak. Buning uchun quyidagi buyrugni beramiz:
> plot(x/(x"2-1),x=-3..3,y=-3..3,color=magenta);
|

(I ‘
| \
\’ N

.

| _a |
2- rasm. Uzlukli funksiya grafigi

3. 0<=t<=2x ramkada parametrik egri chiziq y = sin2t, x= cos3t ni hosil gilishimiz kerak. Buning uchun
quyidagi buyrugni beramiz:

> plot([sin(2*t),cos(3*1),t=0..2*Pi], axes=BOXED, color=blue);

-1

3- rasm. Funksiya grafigi
4. Bitta chizmada ikkita grafikni: y = In(3x-1) funksiya va unga urinma bo‘lgan y:§ X—In 2 funksiya

grafigini hosil gilishimiz kerak. Buning uchun quyidagi buyrugni beramiz:

>plot([In(3*x-1),3*x/2-In(2)],x=0..6,scaling=CONSTRAINED,color=[violet,gold],
linestyle=[1,2], thickness=[3,2]);
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4-rasm. 2ta funksiya grafigi

5. Bir nechta funkstiya grafigini chizish.

>plot([sin(x), x]).

6. cos(x)/x funktsiyani grafigini chizish. 800 nugtada cheksizlikkacha bo’lgan grafika
>plot(cos(x)/x, x =0 .. infinity, -.5 .. 1, color = black, numpoints = 800, thickness = 3);

5-rasm. Funktsiyani 800 nugtada cheksizlikkacha bo’lgan grafikasi
7. Qutb koordinatasiga berilgan funktsiyani grafigini chizish quyidagicha:
>plot([1-sin(t), t, t = 0 .. 2*Pi], color = red, coords = polar);
8. Qutb koordinatasiga parametrik shaklda berilgan funksiyaning grafikalarini yasash quyidagicha:
>plot ([sin(3*t),cos(5*t),t=0..2*Pi],color=blue,coords=polar);

08

~_ _ N |

— - 08

S -

6-rasm. Qutb koordinatasiga grafika chizilishi

Oshkora berilmagan funksiyalar grafigini yasash. Funksiya oshkora berilmagan bo‘ladi, agar u F(x,y)=0
tenglama orqali berilgan bo‘lsa. Oshkora berilmagan funksiyalar grafigini yasash uchun plots grafik paketidan
implicitplot buyrug‘i ishlatiladi:

implicitplot(F(x,y)=0, x=x1..x2, y=y1..y2);

Tasvirda matnli izohlarni chigarish. Plots paketida rasmda matnli izohlarni chigarish textplot buyrug‘i
mavjud: textplot([xo,yo0,’text’], options), bu yerda xo, yo — ‘text’ matnini chigarish boshlanadigan nugtalar
koordinatalari.

Tengsizlik bilan berilgan ikki o‘Ichovli sohani hosil gilish. Agar f1(x,y)>cl, f2(x,y)>c2,...,fn(x,y)>cn
tengsizliklar sistemasi bilan berilgan ikki o‘Ichovli sohani hosil gilish uchun inequal buyrug*i ishlatiladi.

inequals({f1(x,y)>cl,....,fn(x,y)>cn}, x=x1...x2, y=y1..y2, options);

Buyrug‘ida figurali gavs ichida sohani aniglovchi tengsizliklar sistemasi, so‘ngra esa koordinata
o‘glariningg o‘lchovlari va parametrlari ko‘rsatiladi. Parametrlar ochiq va yopiq chegaralar rangini, sohaning
ichki va tashqi rangini hamda chiziq chegarasining galinligini aniglaydi:

optionsfeasible=(color=red) — ichki soha rangini o‘rnatadi;

optionsexcluded=(color=yellow) — tashgi soha rangini o‘rnatadi;

optionsopen(color=blue, thickness=2) — ochiq chegara chizigining galinligi va rangini o‘rnatadi;

optionsclosed(color=green,thickness=3) — yopiq chegara chizig‘ining galinligi va rangini o‘rnatadi;

Tengsizlik bilan berilgan ikki o‘Ichovli sohani hosil gilish grafigini chizishda misollar:

1. Berilgan ikkita sohani kesishmasining grafigi

>with(plots): inequal(0 < x+y,x=-3..3,y=-3 .. 3);
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7-rasm. Tengsizlikdagi sohala_rni kesishmasi grafika chizilishi
2. Berilgan bir nechta tengsizlikni grafikasi
with(plots): inequal({-b+a <=8, 0 < 3*a+2*h, 3 <a+b, 5 < 3*a+2*h, 2*b-a<6},a=-10..30,b =-10
.. 15);

8-rasm. Bir nechta tengsizlik grafika chizilishi

Uch o‘Ichovli grafika. z = f(x,y) funksiya grafigi chizish uchun plot3d(f(x,y), x=x1...x2, y=y1...y2,
options) buyrug‘idan foydalanish mumkin. Bu buyrugning parametrlari plot buyrug‘i parametrlari bilan mos
tushadi.

style=opt parametri tasvir stilini beradi: POINT —nugtalar, LINE — chiziglar, HIDDEN — ko‘rinmas
chiziglardan iborat to‘r, PATCH - to‘ldiruvchi, WIREFRAME - ko‘rinmas chiziglarni chigaradigan to‘r,
CONTOUR - chiziq darajasi, PATCHCONTOUR - to‘ldiruvchi va chiziq darajasi.

shading=opt parametr to‘ldiruvchi intensivlik funksiyasini beradi, jimlik bo‘yicha uning giymati xyz ga
teng, NONE - rangsiz.

Parametrik berilgan sirt grafigi:

Agar x=x(u,v), y =y(u,v), z= z(u,v) parametrik ko rinishda berilgan sirtning grafigini yasash talab etilgan
bo‘lsa, u holda bu funksiyalar buyrugda kvadrat gavslarda sanab o‘tiladi:

plot3d([x(u,v), y(u,v), z(u,v)], u=ul..u2, v=vl..v2).

Anigmas ko‘rinishda berilgan sirt grafigi.

F(x,y,z) = c anigmas tenglama bilan berilgan uch o‘lchovli sirt grafigi plot paketining
implicitplot3d(F(x,y,z)=c, x=x1..x2, y=yl..y2, z=z1..z2) buyrug‘i orqgali amalga oshiriladi, bu yerda sirt
tenglamasi F(x,y,z) = ¢ va koordinata o‘glari bo‘yicha tasvir o‘lchovlari ko‘rsatiladi.

Fazoviy egri chiziglar grafigi .

plot paketida x = x(t), y = y(t), z = z(t) parametrik ko‘rinishda berilgan fazoviy egri chiziglarni hosil
gilish uchun spacecurve buyrugi mavjud. Uning umumiy ko‘rinishi: > spacecurve([x(t),y(t),z(t)],t=t1..t2), bu
yerda t parametr t1 dan t2 gacha ozgaradi.

Misollar.

1. Quyidagi sirtlarni hosil gilish kerak.

z=xsin2y+ycos3x va z=yx*+y? -7 ,x (x,y) €[-z, 7] intervalda.

Quyidagi buyrugni kiritamiz:
>plot3d({x*sin(2*y)+y*cos(3*x), sqrt(x"2+y”~2)-7}, x=-Pi..Pi, y=-Pi..Pi, grid=[30,30],
axes=FRAMED, color=x+y);

9-rasm. Uch (;‘Ichovlifsirtning grafigi
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2. Daraja chizig‘i bilan sirtni hosil gilishimiz kerak:
1 0,2 0,3
=2 27T 2 2 T 2
X“+y° (x+12)°+(y-15° (x-09)°+(y+1))

Quyidagi buyrugni Kiritamiz:

> plot3d(1/(x"2+y"2)+0.2/((x+1.2)"2+(y-1.5)"2)+ 0.3/((x-0.9)"2+(y+1.1)"2), x=-2..2, y=-2..2.5,
view=[-2..2, -2..2.5, 0..6], grid=[60,60], shading=NONE, light=[100,30,1,1,1], axes=NONE,
orientation=[65,20], style=PATCHCONTOUR);

z

9-rasm. Daraja chizig‘i bilan sirtni hosil gilingan grafik
3. X2+ y? +72 = 4 sharni hosil gilishimiz kerak:
Quyidagi buyrugni kiritamiz:
>with(plots): implicitplot3d(x"2+y"2+z"2=4, x=-2..2, y=-2..2, z=-2..2, scaling=CONSTRAINED);

10-rasm. Sharning grafigi
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