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Annotatsiya: Ushbu maqolada ikki no’malumli birinchi tur Fredgolm integral
tenglamalar sistemasining yechish usuli keltirilgan. Bundan tashqari ikki no’malumli
birinchi tur Fredgolm integral tenglamalar sistemasining yechimi misol asosida ham
tushuntirilgan.
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Ushbu ko‘rinishdagi integral tenglama Fredgolmning birinchi tur integral

tenglamasi deyiladi:
b

Afl((x, Hu(t)dt = f(x) (1)

a

Bunda u(t)-noma’lum funksiya, f(x) - ozod had va K(x,t) - tenglamaning
yadrosi - ma’lum funksiyalar, integrallash chegaralari a va b berilgan haqiqiy
o’zgarmas sonlardir [1].

Fredgolmning ikkinchi tur tenglamasi deb ushbu

ISSN 2181-0842 / IMPACT FACTOR 3.848 12 Gher |



"SCIENCE AND EDUCATION" SCIENTIFIC JOURNAL / WWW.OPENSCIENCE.UZ JUNE 2023 / VOLUME 4 ISSUE 6

b

u(x) =f(x) + AJK(x, Hu(t)dt (2)
a
tenglamaga aytiladi.Bu tenglamadagi no’malum funksiya wu(x) integral

ishorasidan tashqarida ham ishtirok etmoqda. (1) va (2) tenglamalardagi A
tenglamaning parametri deb ataladi.

Bu tenglamalardagi f(x) funksiya I(a < x < b) kesmada, K(x,t) yadro
esaP(a < x < b,a <t < b)yopiq sohada berilgan deb hisoblanadi [2].

( b b
j Kyt (x, )1 (s)ds + j Kus (r, $)92(s)ds = f (%)

) ab ab (3)
f Ky1 (x, )1 (s)ds + j Kyy (x, )5 (s)ds = £, (x),

La a

bu yerda K;;(x, s) € C([a, b]?), fi(x) € Cla,b], i,j = 1,2.

(3) tenglamalar sistemasining yechimi deganda [a, b] kesmada uzluksiz bo’lib,
berilgan tenglamalar sistemasining har ikkala tengligini ganoatlantiruvchi y;(x),i =
1,2 funksiyalar tushuniladi.

Aytaylik E = {e;(x), e;(x)} - X to’plamda bazis va

e1(x) ey(x)
We) =det (G i)

bo‘lIsin.

1-lemma: {e; (x), e, (x)} funksiyalar sistemasi X fazoda bazis bo‘lishi uchun har
bir x € X uchun W (x) # 0 bo‘lishi zarur va yetarli [3].

1) e (x) = sinx, e,(x) = cosx bo’lsin. {e;(x),e,(x)} sistema X = R da bazis
tashkil giladi.

Haqigatan ham

_ SINX  COSX \ _ . 2/ N 200N —
W(x)—det(cosx —sinx)_ sin“(x) —cos“(x) =—-1+0

1-lemmaga ko’ra {sin x, cos x} sistema basis tashkil giladi.
2)e;(x) = x,e,(x) = x%? va x = (0,1) bo’Isin.
W(x) = det (x xz) =2x2—x2=x2+0,x €X.
1 2x
1-lemmaga ko’ra {x, x?} sistema x = (0,1) to’plamda basis tashkil qiladi.
(3) tenglamalar sistemasida berilgan funksiyalar {e, (x), e,(x)} bazis bo’yicha
quyidagi yoyilmaga ega bo’lIsin.

Kij(x,s) = KD (s)e () + K (s)e, (x) ”
fi0) = fPe () + £ Pe,(x),i = 1,2
Bu yerda fi(l), fi(z) - 0’zgarmas son,
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U holda (3) tenglamalar sistemasining birinchi tengligi quyidagi ko’rinishga
keladl [4-8]:

b
f (K (5)es () + K2 (5)es (0)]y () +

b
j (K (s)ey (%) + K2 (s)e, (0)]y2(s)ds = £ ey (x) + £ e,y (x)
a ) .
| KE (s + [ K (sDya(s)ds | ea) +

a

b b
+[ f K2 (s)y.(s)ds + j Kfz<s)y2<s)ds] e;(x) = fMe (x) + fP ey (x)

Bu tenglikdan quyidagi tenglamalarni hosil qilamiz:

b b
([ Kam©ds + [ Kh@mas = £
b b (5)
| K + | Kaa(dds = £2

(4) ifodalarni (3) tenglamalar sistemasining ikkinchi tengligiga qo’yib,
quyidagi tengliklarni hosil qilamiz:

b
j (K21 (5)er (x) + K2 (5)ea (0)]y (s)ds +

b
j (K2, (s)ey (x) + K2, (s)e (0)]y, (s)ds = Ve (x) + £ P ey (x)

Yoki
Oxirgi tenglikdan quyidagi tenglamani hosil qilamiz :

b b
{fa K31 ()y1()ds + [ K22(s)y>(s)ds = f;” ©
b b
[, K (y1(9)ds + [ K2 ()ya()ds = f;”
(5) va (6) tenglamalarni umumlashtirib, hosil bo’lgan tenglamalar

sistemasining yechimini {e, (x), e, (x)} bazis yoyilmasi bo’yicha izlaymiz:
yi(@) = y e () + 5 Ve, (), i = 1,2.(7)
Bu yerda yi(l) va yi(z) , 1 = 1,2 no’malum o‘zgarmas sonlar.
(7) ni (5) va (6) tenglamalarga qo’yib quyidagi tenglamalar sistemasini hosil
qilamiz:
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( b b

1 2 1 2
| K6 Ve + 5P )] ds + [ K piPen() + yPen(s)] ds = £

a a
b b

jK121(5) _3’1(1)31(5) + 3’1(2)92(5)_ ds + J K122(S) _3’2(1)91(5) + yz(z)ez(s)_ ds = le

a a
b b

jK211(5) _J’1(1)e1(5) + )’1(2)32(5)_ ds + f Kzlz(S) _3’2(1)91(5) + yz(z)ez(s)_ ds = le

a a

b b
j K2(5) |y Ves(s) +y5Pe,(s)| ds + f K2 (s) |ysVei(s) +y5Pe,(s)| ds = f
kCI, a

bu tenglamalar sistemasida
b

ai(]?,z = fki(,i)(s)ek(s)ds
a

kabi belgilash kiritsak,

(@D + & + oD + afys? = £
Gyt gy tany, = f
oD + e + aht? + i = £

\ayn” + agpy” +ag v +agnyy ) = f

tenglamalar sistemasi hosil bo’ladi.

(1) (1) 1 1
ai11 12 a§2)1 a§2)2
(2) 2) 2 2
. 111 Q112 a§2)1 agz)z
A=detf o o o o |®
Az11 Q212 Qyy7 Qyp5

(2) (1) 1 1
az11 4912 agz)1 agz)z

8)

bo’lib, Age) esa (9) determinantda ustun elementlarini (fl(l), 1(2), 2(1), 2(2))T

bilan almashtirishdan hosil bo’lgan matritsa determinant, ya’ni
Agl) da birinchi ustun; A§2) da ikkinchi ustun;

Agl) da uchinchi ustun; Agz) da esa to’rtinchi ustun;

almashtirilgan.
A+ 0 bo’lsa, u holda (1) tenglamalar sistemasi yagona yechimga ega. Bunda
@ _ A7
e l ’
Y; =T,l,e =1,2.

Misol.
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( 1 1
f (3x2 + 2sx)y,(s)ds + J (2x2 4+ 3sx)y,(s)ds = x% + 2x
0 0

1 1
f (x% + 3sx)y,(s)ds +J (3x2 + sx)y,(s)ds = x? + 4x
0 0

tenglamalar sistemasini (0,1) da {x?, x} bazis bo‘yicha yechimini toping:
yugqorida bir {x?, x} sistema (0,1) da basis tashkil qilishini ko‘rsatgan edik.
K 1(x,s) = 3x?% + 2sx; Ki,(x,s) = 2x?% + 3sx;
K,1(x,5) = x% + 3sx; Ky,(x,5) = 3x? + sx;
fi(x) = x% + 2x; f,(x) = x? + 4x;
Bu tengliklardan ko’rinib turibdiki,

KD (s) =3, K2(s) = 25, KD (s) = 2, K2 (s) = 3s,
K5P(s) = LKP(s) = 35, K55 (s) = 3,K5(s) = 5,
f(l) —1, f(Z) =2 f(l) —1, f(Z) -1
U holda

1 1
2
) = jo 3x2dx = 1; a2, = JO 2xxdx = 3
1 1 1 3
aﬁ)l = j 2xx%dx = 7@ g )1 = j 3xx%dx = 7
0 0
1 ! 3 1
é&jﬁﬂw—? 3—1}m&=1;
1 2 1 1
a§22)1 Jo 2x%dx = §, § ) = —[o 1x%dx = 3

1 1
1
ag)z = j 2xdx = 1; agzl)z = f 1xdx = ok
0 0

1 1
a) = j 3x2dx = 1; al?) = f 3xxdx =1 ;
0 0

1 1 3 1 1
agz)z = j 3xdx = 5 agz)l = J xx%dx = 7
0 0
1 3 1 1
aill)z = j 3xx%dx = 7 agzz)z = f xxdx = 3
0 0
1 3/2 2/3 1
49
A 1/2 2/3 3/4 1] £ 0.

1/3 1/2 1 3/2| " 5184
3/4 1 1/4 1/3

Demak, berilgan tenglamalar sistemasi {x?, x} bazis bo‘yicha yagona yechimga
ega [9-17].
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()_ _ 49 A@)_ _ 259 \()_ 35 ,(2)_ _ 49
A= 108’ A 864" 2 216 A, 492’
1 120 (2
yZ():_7’y2()=12'

Berilgan tenglamaning yechimi quyidagicha bo’ladi:

222 120
yl(x) = 48x? —Tx,yz(x) = —sz + 12x.
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