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BA’ZI INTEGRAL OPERATORLARNING XO0S QIYMATLARINI ANIQLASH

Kaipnazarov Kuat Aldebergenovich

Nukus innovatsion instituti

Masalaning qo’yilishi. @,(X),...,@,(X) va w,(S),....,t/,(S) uzliksiz funktsiyalar orqali
aniqlangan A operatorning xos qiymatlarini ya’ni spektirini aniqlshning algoritmini
tuzish va maple dasturidan foydalanib xos qiymatlarini tekshirish.

Aytaylik, chiziqli L,([a, b]") fazoda quyidagi A operator berilgan bo’lsin
bb b
(A0 Xm0 0) = f [ KOG K11 Xy 80 S50218,) (81,8,,0045,)ds s, <5, bu yerda
K(X,, X5, X381,S5,70,S,) — [a,b]"x[a,b]", a<b to’plamda aniglangan uzluksiz

funksiya yoki Aoperatorning yadrosi deb qarashimiz mumkin.

Quyidagi teoramani isbotsiz keltiramiz.
Teorema 1. K(X]_’ Ty n’ 19" ) Z¢ (Xj_1 an)l//i (Sll'nlsn), m< o bo’lsin.

L,([a,b]") fazoda aniglangan A operatorning qiymailari to’plami chekli o’lchamli fazo

bo’ladi, ya’ni A chekli operator bo’lads.
Shunday qilib, berilgan operator xos qiymatga ega bo’lishi uchun
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(-a,-1c,+-4a,c,+...+—a,,C,=0
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1 1 L. . —o
;aﬂcl_i_(;aﬂ_ )C, +"'+Ea2mcm - sistema noldan farqli echimga ega bo’lishi zarur va
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=a,6 +=28,,C, +...+(= Ic, =0
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etarli. Bu yerda &; :jj Wi(Sn+,8,)@; (8,0, 8,)dsds, s, va C; :Zaij (2)c;, 1=12..,n
2 =

Masalani yechish algoritmi

I-qadam. Operator ko’rinishini yozamiz
AF (%, %) = j jzco.(xl, X W (S0, 8, ) F (Sy,++, 8, )ds, - ds
a i=1

II-qadam. operatorning n, @, (X, =+, X,), ..., @y (X,-++, X,) va w,(S), . 7, (S) - a,b

parametrlariga qiymatlar beramiz.

b b
IIl-qadam. a, =Jj wi(s,,-+,8,)@; (s, -+, 8,)dsds, ---ds, sonlarni hisoblaymiz.
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m determinantni analitik ko’rinishini

IV-qadam. A(z)= 4

topamiz, ya’ni bu determinantni hisoblab, Z ga nisbatan m-tartibli ko’phadni
ko’rinishini aniqlaymiz.

V-qadam. A(z) nollari mavjudligi va mavjud bo’lsa ularni aniqlaymiz.

Misol.

> with(student):

> restart;

> print("OPERATORNI YADROSINI KIRITING");
K(x,y)="Sum(phi[i](x)*QJi](s),ii=1..n)'";
n
"OPERATORNI YADROSINI KIRITING"  K(x,y) = > $.(x) Q,(s)
ii=1
> n:=4;
> for | from 1 to n do
P[1](y):=1*cos(y1)*cos(y2);
Q[I](y):=1*"cos(yl)*cos(y2);end;

P,(y) = cos(yl) cos(y2) - Q,(y) = cos(yl) cos(y2) - P,(y) = 2 cos(yl) cos(y2) -
Q,(y) = 2cos(yl) cos(y2) - P,(y) =3 cos(yl) cos(y2) - Q,(y) = 3 cos(yl) cos(y2)

P,(y) =4cos(yl) cos(y2) - Q,(y) =4 cos(yl) cos(y2)

> lambda*f(x1,x2)=Sum(phi[i](x1,x2)*Int(Int(Q[i](s1,s2)*f(s1,s2),s1),82),ii=1..n);

4
A F(x1,x2) = D (%1, x2) ”Qi(sl, s2) f(s1, s2) ds1 ds2

ii=1
> for 1 from 1 to n do
P[1](y):=I*cos(y1l)*cos(y2):
Q[1](y):=1*"cos(yl)*cos(y2):end;
for ] from 1 to n do
for k from 1 to n do
A[LK]:=int(int(Q[1](y)*P[k](y)/lambda,yl1=-1..1),y2=-1..1):
MM|[Lk]:=evalf(A[Lk]);
end;end;
for I from 1 to n do
for k from 1 to n do
if (MM[Lk]=MM|k,k]) then BB[L.k]:=(1-MM[Lk])
else BB[Lk]:=-MM|[Lk] end if;
end;end;

with(LinearAlgebra):
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M:=Matrix(l..n,1..n,BB);dett:=Determinant(M);

P,(y) = cos(yl) cos(y2) Q,(y) = cos(yl)cos(y2) P,(y) =2 cos(yl) cos(y2)
Q,(y) = 2cos(yl) cos(y2) P,(y) =3 cos(yl)cos(y2) Q,(y) = 3cos(yl)cos(y2)
P,(y) =4cos(yl) cos(y2) Q,(y) =4 cos(yl) cos(y2)

T 2.116002878 4.232005756 6.348008634 8.464011512
1-— — — —
A A ) A
4.232005756 8.464011512 12.69601727 16.92802302
/T 1 - — —
M ) A ) )
| 6.348008634 12.69601727 19.04402590 25.39203454
— — 1-— —
) A ) A
8.464011512 16.92802302 25.39203454 33.85604605
— — — 1-
] ) A ) A ]
dett = L% —63.48008634 A°—0.22 10° A2 +0.5924808072 10° A —0.19 107
P }\14

> #determinantning nollarini topamiz, ya'ni

#K operatorning xosqiymatlarini topamiz

solve( dett=0, lambda );

-0.00009661244110 0.320685494210%, 0.00009660591562 63.48008634

> print("K operatorning xos giymatlari 4 ta ekan:");

-.9661244110e-4;.3206854942¢-8;.9660591562¢-4:63.48008634;

"K operatorning xos giymatlari 4 ta ekan:"

-0.00009661244110  0.320685494210® 0.00009660591562  63.48008634

> DD:=lambda”4-63.48008634*lambda”3-.22e-6*lambda”2+.5924808072e¢-
6*lambda-.19e-14;

DD = 1" - 63.480086341° — 0.22 10° A? + 0.592480807210° 1 —0.19 10"

> plot(DD,lambda=-0.00010..0.00010);
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