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Annotatsiya.Ushbu ishda yuqori tartibli o ‘zgarmas koeffitsiyentli differensial
tenglamalar uchun Koshi masalasini Laplas almashtirishlaridan foydalanib yechish
hagida gapriladi.
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Abstract. This work focuses on solving the Cauchy problem for differential
equations with higher order constant coefficients using Laplace substitutions.
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Operatsion hisobning tadbiglarini o‘zgarmas koeffitsiyentli tenglamalar va ular
sistemasini yechishdagi tadbiglarini garaymiz. x(t)funksiya
X" +ax "+ +ax=f(t) (1)

tenglamaning

x(0)=x,, x'(0)=x,..., xX"(0) = xI" )
shartni ganoatlantiruvchi yechimi bo‘lsin. (1) tenglamaning har ikkala tomoniniga
Laplas almashtirishini go‘llaymiz. Natijada f(t) originalni tasviri F(s), x(t)
originalni tasviri X (s)vaQ(s) orqali X, X,,... X%,  larga bog‘liq ko‘phadni
belgilasak,

(s" +as" +..+a )X (s)+Q(s)=F(s)

ko‘rinishli X (s) noma’lumli bog‘liq bo‘lgan operator tengalamaga ega bo‘lamiz.
Ls=s"=as"" +...+a_ko‘phadga harakteristik ko‘phad deymiz. Bundan
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X(s)- FE)-Qls)
Ls

Biz izlayotgan (1), (2) masalaning yechimi X(s) tasvirning originalidan iborat.
Huddi shu usul bilan sistema uchun quyidagi Koshi masalasini ham yechishimiz
mumkin.

Misol 1. x"+3x'=e™, x(0)=0,x'(0)=-1 Koshi masalasini yeching.
Bu tenglamani har ikkala tarafiga Laplas almashtirishini qo‘llaymiz va originalni
differnsiallash formulasidan foydalanamiz.

X'(t) < sX (s)—-sx(0) = sX(s)
X"(t) < s X (s)—sx, —x,8°X(s)+1
bo‘lgani uchun tenglamaga Laplas operatorini qo‘llash natijasida

sZX(s)+1+3sX(s)=sT13

operator tenglamaga kelamiz. Bunda

s* +3s)X (s =L—lbo‘lgani uchun X(s) tasvir quyidagicha topiladi.
s 3
+

1
s +35)(s+3 s%+3s

X (s) = L{{Lﬂ B . D Zj

(s+3) s s+3 (s+3)
Z B :—g, D :1 ekanligiga ishoch hosil gilish
3’ 3 3

X(s)= (

yoki

yoyilmaga kelamiz. Bunda A=

mumkin. Shuning uchun
1 1

X(s)=—2.1,2. 1 :
9s 9 s+3 3 (s+3)
bu funksiya originalinining yechimini topamiz.
2 2 -3t 1 -3t
f(t)——§+§ e —§te
Misol 2. X'"+3x'=te™", x(0)=x'(0)= x"(0)=0, Koshi masalasini yeching.
Yechish. Tenglamaning har ikkala tomoniga Laplas almashtirishini go‘llaymiz va
Koshi shartlaridan foydalanib quyidagi tenglamaga kelamiz.

$*X(s)—3sX(s)+3sX(s)+ X(s)=

1

(s+1)
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1
(s+1)

Bundan , (33 —3s? +3$)X (s)=

(s+1)2x(s)=ﬁyoki(s):(%

s+1)

Endi X (s)= funksiyaning originalini topish kerak. Buning uchun

1
(s+1)
n!

t"e® «

formuladan foydalanamiz. Natijada

originalni hosil gilamiz.

Misol 3 .  x"+2x+x=¢e", x(0)=0, x'(0)=0

Yechish:  x(t) <= X(s)bo‘lsin. Originalni differensiallash teoremasidan
foydalanamiz.

x()<—sX() 0,x(t) X (s)—sx, — X,

bo‘lgani uchun
X'(t) < sX(s), X"(t) < s°X(s)

Endi e « L ekanligidan
s+1

1
$*X(s)+2sX(s)+ X(s)=—
() 25 (5)+ X(6) =
funksiyanal tenglamaga kelamiz. Bunda
1
X(s)= 3=
s’ +2s+1 (s+1)
Bu funksiyaning originali berilgan masalani yechimi bo*ladi. x(t) <— X (s)demak

1
t =_t2 -t
x(t) St
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