4-kurs kechki Funksional analizdan
Nazariy savollar
1)Chizigli chegaralangan uzluksiz funksionallar. Ta'rifi va misollar. Normallangan fazolarda
berilgan funksionallar va ularning normasi

2)Chiziqli operatorlar. Chizigli operatorning aniglanish sohasi va giymatlar sohasi. Uzluksizligi va
chegaralanganligi. Operator normasi.

3) Chizigli chegaralangan operatorlar fazosi. Operatorlar fazosida operatorlar ketma-ketligining
kuchli (nugtali) va tekis yaginlashishi.

4) Qo’shma fazo Qo shma operator. O z-0"ziga qoshma operator. Misollar.
5) Operatorning spektori. Rezolventa. Xos sonlar va xos vektorlar. Misollar.

6) Chizigli integral tenglamalar. Fredgolning 2-tur integral tenglamasi.Ajraluvchi yadroli integral
tenglamalar.

7)Kompakt operatorlar. Chizigli, chegarlanagan operatorning kompakt bo'lishining zaruriy va
yetarli shartlari.

8)Teskari operatorlar. Teskarlanuvchi bo'lish sharti. Chizigli operatorning teskari operatori bor
bo’lishi hagidagi Banax teoremasi

No2

1) (AX)(t) :_[Oztzesx(s)ds integral operatorning C[O,Z] fazoda kompakt ekanligini isbotlang.

2) (AX)(t) = J._ll(1+ts)x(s)ds integral operatorning C[—l,l] fazoda kompakt ekanligini isbotlang.

3) (Ax)(t) = joﬁcos(t—s)x(s)ds integral operatorning C[O,?Z] fazoda kompakt ekanligini isbotlang.
4) (Ax)(t) :J.Oﬂcos(t+s)x(s)ds integral operatorning C[O,ﬂ'] fazoda kompakt ekanligini isbotlang.
5) (AX)(t) :I:(t3s+szt)x(s)ds integral operatorning C[O,l] fazoda kompakt ekanligini isbotlang.
6) (AX)(t) :I:(stz +1s? Jx(s)ds integral operatorning C[O,l] fazoda kompakt ekanligini isbotlang.

7) (Ax)(t) :J.Ol(tzs2 +ts)(x(s)ds integral operatorning C[O,l] fazoda kompakt ekanligini isbotlang.
)

8) (Ax)(t) :Ioﬂsin(t+s X(s)ds integral operatorning C[O,ﬂ'] fazoda kompakt ekanligini isbotlang.

Ne3
1) A:C[0;1] - C[0;1], (Ax)(t) =1x(0) operatorning diskret spektrini toping.



2) A:C[0,1] > C[0;1], (Ax)(t)=t*x(1) operatorning diskret spektrini toping
3) A:C[0,1] > C[0;1], (Ax)(t)=x(t) 0

1) A:C[04]—C[0:], (AX)(t)=tx(
5) A:C[0,1] - C[0;1],(Ax)(t)

6) A:C[0,1] - C[0;1], (Ax)(t) =tx(0)+1t*x(1) operatorning diskret spektrini toping.
7)A:C[0,1] » C[0;1], (Ax)(t)=tx(t) operatorning diskret spektrini toping.

Neq
1)AeL(X,X). X =R* Ax=(X—X,X+X,) operatorning xos sonlari va xos vektorlarini

t) operatorning diskret spektrini toping.

t) operatorning diskret spektrini toping.
+

X(1)+1tx(0) operatorning diskret spektrini toping.

toping..

2) AeL(X,X).X =R? Ax=(5x +3X,, 2% ) operatorning xos sonlari va xos vektorlarini
toping..

3)AeL(X,X). X =R?* Ax=(2x,3X +X, +3x,,2X,) operatorning xos sonlari va Xos
vektorlarini toping..

HAeL(X,X). X =R*, Ax=(X, X, +X,, X, + X;) operatorning xos sonlari va xos vektorlarini
toping..

5) AeL(X,X).X =R* Ax=(2x +X,,X +2X,) operatorning xos sonlari va xos vektorlarini
toping.

6) AeL(X,X).X=R?* Ax=(5x—3x,,2x) operatorning xos sonlari va xos vektorlarini
toping.

7) AeL(X,X).X =R? Ax=(x +2X,,2X +X,) operatorning xos sonlari va xos vektorlarini

toping.
Ne§

1) A:R®* 5 R® Ax= (2X1 + Xy X, + 2X5, X, + X3) operatorga A teskari operatorni toping.
2) AiR® > R®, AX=(X, X —X,,X, — X, ) operatorga A" teskari operatorni toping.
3) A:R* > R®, Ax= (2X1 + X5, X, + 2Xg, X, + XS) operatorga A~ teskari operatorni toping.

4) A:l, —>1,, AX=(X, 4 X,, X, = X,, X3, X,.,...) operatorga A" teskari operatorni toping.
Ne6
1) A:l, -1, Ax= (x1 — 2%y, X, + 4%, X5, X,,...) Operatorga qo'shma operatorni toping.

2) A:L[0;1] — L,[0;1], Ax(t jsm t s X(s)ds operatorga qo’shma operatorni toping.

3) A:L,[0;1] = L,[0;1], Ax(t jsm (ts)x(s)ds operatorga go'shma operatorni toping.



4) A:l, > 1, , AX= (XZ, Xy X, X4,...) operatorga go shma operatorni toping..
5) A:l, > 1, Ax= (0,0, Xy, sz--) operatorga go shma operatorni toping..

6) A:l, >1,, AX= (X1 = X5, X+ X5, X, X4,...) operatorga go shma operatorni toping..

Ne7
7l2

1) p(x)—4 J sin” xp(t)dt = 2x— 7 ajraluvchi yadroli integral tenglamani yeching.
0

1
2) o(t) = 2_[ (1+ 3ts)p(s)ds +t* ajraluvchi yadroli integral tenglamani yeching.
0

7|2
3) o(t) = jsintcos sp(s)ds +sint ajraluvchi yadroli integral tenglamani yeching.
0

1
4) gp(x)+_[x(eXt —1)go(t)dt =e* — X integral tenglamaning ushbu ¢(X)=1 funksiya yechimi
0
ekanligini tekshiring.
1
5) p(t) = 2](1+ts) @(s)ds +t* ajraluvchi yadroli integral tenglamani yeching.
0

7l2
6) o(t)= j sintcoss ¢(s)ds +sint ajraluvchi yadroli integral tenglamani yeching
0

2
7) o(t) = —3j sin (t + s) o(s)ds ajraluvchi yadroli integral tenglamani yeching
0
1
8) o(t) = 2](1+ts) @(s)ds +t? ajraluvchi yadroli integral tenglamani yeching.
0

9)go(x)=Isintc055¢(s)ds+sinx integral tenglamaning ushbu ¢(x)=sinx funksiya yechimi
0
ekanligini tekshiring.
1
1
10)(0(x)+ZJ-eX‘tgz)('[)dt:2xeX integral tenglamaning ushbu qo(x):ZeX(x—gJ funksiya
0

yechimi ekanligini tekshiring.
1

11) gp(x)+_[x(eXt —1)gp(t)dt =e* — X integral tenglamaning ushbu @(X)=1 funksiya yechimi
0

ekanligini tekshiring.

Ne8.



2

1) C[—Z;Z] fazoda berilgan f(x):x(2)+jtx(t)dt funksionalning uzluksiz ekanligini
2

ko rsating.

2) C[—Z;l] fazoda berilgan f (x)=23x(-2)+x(0)—-5x(0,5) funksionalning uzluksiz ekanligini
ko rsating.

), X

x(0
3) C[O,l] fazoda berilgan f(x):(T+T funksionalning chizigli, uzluksiz ekanligini
ko rsating..
4) (Ax)(t) = X(O)+tx(1), A:CJ0,1] —» C[0,1] operatorning chizigli, chegaralangan ekanligini
ko rsating va normasini toping.
5) (Ax)(t) =tX(t), A:C[0,1] - C[0,1] operatorning chizigli, chegaralangan ekanligini ko rsating
va normasini toping.

6) (AX)(t) =x(0)t+x(1)t>, A:C[-1,2]—>C[-1,2] operatoring chizigli, chegaralangan
ekanligini korsating va normasini toping.

7) (AX)(’[)ztetX(t), A:C[-2,2] -» C[-2,2] operatorning chizigli, chegaralangan ekanligini

ko rsating va normasini toping..



