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TENGLAMALARNI MATHEMATIKA TIZIMIDA YECHISH USULLARI

To‘rayev Mardonjon Farmonovich,
Buxoro davlat universiteti Axborot texnologiyalari kafedrasi o ‘qituvchisi

Annotatsiya: Magolada matematik masalalarni hal giluvchi dasturlardan biri
bo ‘Igan Mathematica tizimida tenglamalarni yechish bayon etilgan.

Kalit so‘zlar:Mathematica, Solve, NSolve, DSolve, Plot, tenglama, tenglamalar
sistemasi, sonli, simvolli, tip, butun, haqiqiy, kompleks son.

Annotation: The paper describes the solution of equations in the Mathematica
system, one of the programs for solving mathematical problems.

Keywords:Mathematica, Solve, NSolve, DSolve, Plot, equation, system of equations,
number, symbol, type, integer, real, complex number.

AHHOTANUA: B cmamve onucvieaemcs peulenue ypasHenutl 6 cucmeme Mathematica,
OOHOIU U3 NPOCPAMM OJIs peUleHUss MamemMamuideckux 3a0ay.

Kawuesslie caoa:Mathematica, Solve, NSolve, DSolve, Plot, ypasnenue, cucmema
VPABHeHULL, YUCIIO, CUMBOJ, MUN, yeoe, OCUCMEUmenbHoe, KOMIIEKCHOe YUCO.

Mathematica tizimida tenglamalarni sonli va simvolli yechish uchun asosan
NSolve[tkor,uz g] va NSolve[tkor,uzg,tip],Solve[tkor,uzg] va Solve[tkor,uzg, tipJnomli
funksiyalar qo’llaniladi. Bu vyerda, tkor-tenglamaning yoki tenglamalar sistemasini
ko’rinishi; uzg —  o0’zgaruvchilar hamda tip  -o’zgaruvchilardan gaysit ip
(butun, hagiqiy yoki kompleks son)ga tegishlilarini chigarish kerakligini bildiradi.
Ko’rsatiladigan parametrlar uzg yoki tkor ro’yxat
({}) ko’rinishida yoki && simvol orgali birlashtirilgan ifodalar ko’rinishida bo’lishi
mumkin. Tenglamalarni ifodalaydigan tkor da esa tenglik belgisi sifatida= = belgilar
ketma-ketligi ishlatiladi.

x? +ax+1=0 kvadrat tenglamani yechishni ko‘raylik. Bu uchun
Solve[x"2 +ax +1 == 0, x]
deb yozib, natija olish uchun Shifr+enter yoki qo‘shimcha klavishlardan enter
klavishini bossak, quyidagi natija chigadi:
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Solve[x*2+ax+1==x0, x]

1 ¢ [ a2 1 ¢ [ 2
{{x—:»; |I—a—x‘.'—4+a H,l{x—:.E |I—a+'\‘.'—4+a |H>

In[1]:

Out[1]

Bunda In [1], Out [1] larni dasturning o‘zi avtomatik qo‘yib boradi.
Bildirilgan fikrlarni quyida keltirilgan misollarda yanada yaqqolroq tushunib olish

mumKkin.

In[i]:= Solve[ax+yv ==T&&bx-v==1, {x, v}]
8 a-7b

Out[1]= {{X—:* r ¥ - }}
a+b a+b

In[i]:= Solwve[ (x*2-1) (x*4-1) =0, x, Reals]

Out[1]= {{x— -1}, {x—= -1}, {x=1}, {x=1]}}]

In[3]:= Solve[(x*2-1) (x*4-1) =0, x]

out[3]= {{x—= -1}, {x—= -1}, {x= -1}, {x=1}, {x—=1}, {x—=1}]

In[i]:= sol = Solve[x*2+y*2 =1&&x+v =a, {x, v}]

outtl= {{x 1 (a-V2-a? |, v 7 [asy2-a7 ]},
(2 fa=2-a? |, vo L fa-i2-a7 )]

Fagat x larni gqiymatini chigarish uchun:
n[2]:=x /. sol

Out[2]= {é |I:a -2 - as | ’ % |':a +3/2 - a2 | }

In[3]:= Solve[ax+vyv =T&&bx-v =1, {x, v}]

g8 a—?b}}

out[3]= {{x - REAR fadieeey

In[5]:= Solve[{x*2+yv*2+z =5, x%xv+z =2, x+v+z=23},[{x, v, 2}]

out[5]= {{¥-»-1, v—-1, z-3}, {¥=1, v—- -1, z = 3},
x=1, vyv=2, z=20}, {222, vyv=1, z=0}1

In[6]:= Solve[Sqgrt[x] +3x*(1/3) =5, x]

2 V173 1/3

}}

- ( |'.l f .'r_.'l
outlsl= {{x - -2 - 957 +3 (= (1217+5125+/5 |
11217 + 5125 +/5 / L2 '-'
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Sonli yechish (tagribiy giymati) kerak bo’lganda, N [%] funksiyasidan foydalanamiz.
Bunda % — oldingi natijadan foydalanilishini bildiradi:

In[7]:= N[%]

[{x > 1.80863}}

out[7]

yoki NSolve funksiyasidan foydalanish mumkin:

In[8]:= NSeolve[Sgrt[=x] +3 x*(1/3) =5, =]

out[8]= {{x = 1.80863}}

Yo’l qo’yilishi mumkin bo’lgan xatoliklarni oldini olish uchun olingan yechimlarning
qiymatlarini tenglamalarga qo’yib tekshirish mumkin. Masalan, sodda va yechimi aniq
bo’lgan quyidagi tenglamalar sistemasini yechish algoritmi bilan tanishaylik.

X*U=6

XN2+U=7:

eqns={x*y==6,x"2+y==T7}
result=Solve[eqns,{x,y}]

{{u->-2, x->-3}, {u->3, x->2}, {u->6, x->1}}
eqgns/.result

{{True, True}, {True,True}, {True, True}}

Bu sistemani yechganda Mathematica tizimi bir vaqtning o’zida 3 ta juftlik yechimni
olishga imkon berdi. Olingan yechimlarni berilgan tenglamalar sistemasiga qo’yganimizda
ayniyatga ega bo’lganimizni Mathematica tizimi True — rost javobi orqgali isbotladi.

Differensial tenglamalarni simvolli yechish.

Differensial tenglamalarni simvolli yechish uchun, asosan, quyidagi funksiyalardan
foydalaniladi:

DSolve[eqgn, u[X], X] - bog’ligsiz 0’zgaruvchi x bo’yicha u[x] funksiyaga nisbatan eqn
differensial tenglamani yechimini izlaydi;

DSolve[{egnl, eqn2, ..}, {ul[x1, ..], ..}, {x1, ..}]- differensial tenglamalar
sistemasini yechadi;

Misollar:
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In[1]:= DSolve [y ' [x] +¥[x] = a Sin[x], y[x], =]

out[1]= {{y[x] - e™cC[1] +é a (-Cos[x] +sin[x])}]

In[2]:= DSelve[{y'[x] +y[x] =aSin[x], v[0] =0}, y[x], =]
out[2]= {{y[x] - —é ae ™ {-l +e* Cos[x] - e® sin[x] | }}

Differensial tenglamalarning analitik yechimlari nafagat elementar funksiyalarni,
balki maxsus matematik funksiyalarni ham o’z ichiga olishi mumkin.

In[3]:= DSelve[{y'[x] -4 z[x] = Cos[x],
yix] +z[x] ==1/2, y[Pi/2] ==1/2}, {y, z}, %]
out[3]= {{y - Function [ {x},
2 e (-2 e?” 17 ** 8 e** cos[x] +2€4xSin[X]:I],
1 . _ .
zZ = Function[{x}, o e tx |fl—e2" +4e**cos[x] +e**5in[x] ] ]}

17
In[4]:= Plot[Evaluate[{y[x], z[x], v[x] +=z[x]} /. %], {x, 2, 16}]

[}- ﬁ' 5 1 _,. ._\.

bk /N /  \
outld]l= s} :\;;i = >
4 g 10 12 14 16

02 B )
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