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Annotatsiya. Ushbu maqola Maple tizimida oshkor, parametrik, oshkormas
ko ‘rinishda berilgan bir va ikki o zgaruvchili funksiyalarning grafiklari o ‘rganilgan.
f(x) oshkor funksiyani Ox o ‘qining kesmasida va Oy o‘qining kesmasida grafigini
chizish uchun plot(f(x),x=a..b, y=c..d, parametrs) komandasi ishlatilgan, bu yerda
parametrs-tasvirni boshgarish uchun ishlatiladigan parametrlar ko rib chigilgan.

Kalit so‘zlar. Plot komandasi yordamida y=f(x) funksiya parametrik
ko rinishda  x=x(t),y=y(t) berilsa  ham grafigini  chizish  mumkin:
plot([y=y(t),x=x(t),t=a..b], parametrs).
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Annomayun. B smou cmamve uccaedyromes epaguxu QyHKyuti ¢ 0OHOU U
08YMsL NEPEeMEHHbIMU, 3A0AHHble 8 SIBHOM, NAPAMEMPUYECKOM U HEeA8HOM 6ude 8
cucmeme Maple. plot(f(x),x=a..b, y=c..d, napamempuwt) nocmpoen epaghux 6vis16/1eHHO
@yHuryuu f(x) 6 ceuenuu ocu Ax u 6 nonepeunoe ceuerue ocu JIynwi, 20e yuumuleaomcs
napamempvi-napamempsl, UCnob3yemvie 0Jis YNpasleHusi U300padceHuem.
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Knioueevie cnosa. C nomowwto komanowvl plot modxcHo nocmpoums epagux
dyukyuu y=f(x), oacxce ecau x=x(t),y=y(t) 3adamvl 6 napamempuueckou ¢hopme:

plot([y=y(t), x=x(t), t=a..b], napamempui).
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Annotation. This article explores the graphs of functions of one and two
variables given in exact, parametric, and imprecise form in Maple. plot(f(x),x=a..b,
y=c..d, parameters) plot the graph of the function f(x) in the cross section of the White
axis and the cross section of the Moon axis section, where parameters - parameters
used to control the image are taken into account.

Keywords. Using the plot command, the graph of the function y=f(x) can be drawn
even if x=x(t),y=y(t) is given in parametric form: plot([y=y(t),x=x(t), t=a..b],
parameters).

KIRISH

Maple da ODT ni analitik usulda echish uchun dsolve(eq,var,options)
komandasi ishlatiladi, bu erda eg-tenglama, var-no‘malum funktsiya, options-
parametrlar. Parametrlar ODT ni echish usulini ko‘rsatishi mumkin, masalan, sukut
saglash printsipiga asosan, analitik echim olish uchun typegexact parametri beriladi.
ODT da hrsilani berish uchun diff komandasi ishlatiladi. Masalan, y"+y=x
tenglamasi diff(y(x),x$2)Qy(x)gqx ko‘rinishda yoziladi. ODT ning umumiy echimi
o‘zgarmas sonlarni o‘z ichiga oladi, masalan, yuqoridagi tenglama ikkita o‘zgarmasni
o°‘z ichiga oladi. O‘zgarmaslar Maple da C1, C2 ko‘rinishda belgilanadi.

Ma’lumki, chizigli ODT bir jinsli (o‘ng tomon 0) va bir jinsli bo‘lmagan (o‘ng
tomon 0 emas) ko‘rinishda bo‘ladi. Bir jinsli bo‘lmagan tenglama echimi smos bir
jinsli tenglamaning umumiy echimi va bir jinsli bo‘lmagan tenglamaning xususiy
echimlari yirindisidan iborat bo‘ladi. Maple da ODT ning echimi ana shunday
ko‘rinishda chiqariladi, ya’ni o‘zgarmaslarni o‘z ichiga olgan qism bir jinsli
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tenglamaning umumiy echimi bo‘ladi, va o‘zgarmas son ishtirok etmagan qismi bir
jinsli bo‘lmagan tenglamaning xususiy echimi bo‘ladi.

dsolve komandasi bergan echim hisoblanmaydigan formatda beriladi. Echim
bilan kelajakda ishlash uchun, masalan grafik chizish uchun, uning o‘ng tomonini
rhs(%) komanda bilan ajratish kerak.

ADABIYOTLAR TAHLILI:
A.Imomovning ilmiy ishlarida Maple tizimi yordamida elementar va oliy
matematikaning deyarli barcha masalalarini yechish mumkin. Maple tizimida analitik
va differensial geometriya, matematik analiz, algebra, differensial tenglamalar,
hisoblash usullari, kompyuter grafikasi kabi fanlarda amaliy va laboratoriya darslarida
hisoblashga doir masalalarni yechishda, kompyuter texnologiyalari asosida interaktiv
darslar tashkil etishda foydalanish mumkin.
TADQIQOT METODOLOGIYASI

Misollar. 1. y’+ ycosx =sinxcosx tenglama echilsin.
> restart;
> de:=diff(y(x),x)+y(x)*cos(x)=sin(x)*cos(x);

de = (% y(X)) + y(x) cos(x) = sin(x) * cos(x)

> dsolve(de,y(x)); y(x) =sin(x) —1+e") C1,

Ya’ni tenglamaning echimi matematik tilda ushbu ko‘rinishga ega:
y(x) = C,.eT*" 4 sin(x) —1.

2. y"-2y'+y=sinx+e* tenglamaning umumiy echimi topilsin.

> restart;

> deq:=diff(y(x),x$2)-2*diff(y(x),x)+y(x) =sin(x)+exp(-x);

2

0 0 :
deq = P y(x)) = 2(— y(x)) + y(x) =sin(x) + e
X OX
> dsolve(deq,y(X)); y(x)=_Cle* +_ C2e*x+ %cos(x) + %e(‘x)

3. y"+k?y =sin(gx) tenglamaning umumiy echimi q=k,q =k hollar uchun topilsin.
> restart; de:=diff(y(x),x$2)+k"2*y(x)=sin(q*x);

2

de:= (aax—2 y(x)) + k?y(x) = sin(qx)

> dsolve(deq,y(X));
y(x) = %(_% COSS( + Q)X +l cos(k —q)x
+q 2 k-g
1 1sin(k—g)x 1sin(k+Qq)x
KT ka2 ke
Rezonans holatdagi echim (qgk) ni topamiz:
> (:gk:= dsolve(de,y(x));

)sin(kx) —

)cos(kx) + _ Clsin(kx) + _C2cos(kx)
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—% COS("X); sin(kx) —ki(—%cos(kx)sin)kx) + % kx) cos)kx) +_ Clsin(kx) + _ C2cos(kx)
Fundamental (bazis) yechimlar sistemasi

dsolve komandasi ODT ning bazis echimlar sistemasini ham topishda ishlatiladi.
Uning uchun parametrlar bo‘limida outputgbasis deb ko‘rsatish kerak . Masalan,
y® +2y"+y=0 ODT ning bazis echimlar sistemasini topaylik.
>de:qdiff(y(x),x$4)Q2*diff(y(x),x$2)Qy(x)q0; gg

4 2
o Y00) +2-2 y(00 + Y00 =0
> dsolve(de, y(x), outputgbasis); g‘g‘[cos(X), sin(x), xcos(X), xsin(x)]

TAHLILLAR VA NATIJALAR

Koshi yoki chegara masalani echish
dsolve komandasi yordamida Koshi yoki chegara masalani ham echish mumkin.
Buning uchun blshlanfich yoki chegara shartlarni qo‘shimcha ravishda berish kerak.
Qo‘shimcha shartlarda hosila differentsial operator D bilan beriladi. Masalan, y”"(0) =2
shart (D@@ 2)(y)(0) =2 ko‘rinishda, y'(0)=0 shart D(y))=0 Kko‘rinishda,
y™(@©)=k shart (D@@n)(y)(0)=k ko‘rinishda yozilishi kerak.
Misollar 1. y“ +y”"=2cosx,y(0)=-2,y(0)=1y"(0)=0,y"(0)=0 Koshi masalasi
echilsin.
> de:qdiff(y(x),x$4)Qdiff(y(x),x$2)g2*cos(x);
> cond:qy(0)q-2, D(y)(0)al, (D@@2)(y)(0)q0,

4 2

(D@@3)(y)(0)q0; 2°g" dei= (¢ V(X)) + (7 Y() =205()
> dsolve({de,cond},y(x)); g g y(x) = —2cos(x) — xsin(x) + x

y(x) =

de:=(

2. y@ 1y =2x—7,y(0)=0, y(%) =0 chegara masala echilsin.

2

> restart; de:qdiff(y(x),x$2)Qy(x)g2*x-Pi; g‘g‘de:= (;X—z y(X)+y(X) =2x -7

> cond:qy(0)q0,y(PiG2)q0; g‘g*cond = y(0) =0, y(g) =0
> dsolve({de,cond},y(x)); g‘g°

y(X) = 2X — 7 + 7 cos(X)

Echim grafigini chizish uchun tenglama hng tomonini ajratib olish kerak:

> y1:qrhs(%):plot(y1,xq-10..20,thicknessq2);

ODT sistemasi

dsolve komandasi yordamida LN sistemasini ham echish mumkin. Buning uchun uni
dsolve({sys},{x(t),y(t),...}), ko‘rinishda yozib olish kerak, sys-ODT lar sistemasi,
X(t),y(t) ,...-no‘malum funktsiyalar sistemasi.
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Misollar 1.

2 3
X'=—4X-2y+———, ¥ =6X+3y———
{ Y+ Y V-

> sys:qdiff(x(t),t)g-4*x(t)-2*y(t)Q2G*(exp(t)-1),
diff(y(t),0)q6*x(t)Q3*y(t)-3G*(exp(t)-1):
> dsolve({sys}.{x(t),y()}); g°g’
{X(t)=—-3_C1+4C1_e"™" —-2C2 +2C2 e +2e™In(e' -1),
{y(t)=6_C1-6C1_e" +4C2_+3C2_e"" —3e™"In(e' -1)
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