JIABOPATOPHAS PABOTA Ne 2

OOpaTHBIC ONEpPaTOPHI.

HeoOxoaumbie TTOHATHS U TCOPEMBI: J1€6blll U NPABblll 0Opamusvle onepamopul,
obpamuulll onepamop, A0po onepamopa, oopas onepamopd, odpamumvlii onepa-
mop, KOPPEeKMHO paspeutumoe YpaeHeHue, CEOUCMBA 00pamumMblx Onepamopos,
meopema banaxa 06 obpamnom onepamope, yciosus cyuecmseo8anus npagozo, Jje-
8020 0OPAMHBIX ONEPAMOPO8.

Jlumepamypa: [ | cmp.188-197; [] cmp.97-98; [] cmp.106-109; [ [cmp.224-
230; [ ] emp.118-125, 113-116; [ ] cmp.132-142; [ ] cmp.58-62.

1. [lyctp 4, € B(X,Y),Th€ A- YUCIOBOM MapameTp JTuO0 YUCIOBas MOCIe0Ba-
TEJIBHOCTh; X, € an. BBIACHUM, NMpU KaKUX A CYIIECTBYET OOpaTHBIA OMEpaTop K
onepaTropy 4, , TocTpouTh ero. [Ipu kakux A omneparop 4, HEMpPEepbIBHO oOpaTuM ?

N X, Y A,
1.1 qeCV[01]/x(0)=) Cc/0,1] d,
dr
1.2 qeCV[01]/x(0)=) Cc/0,1] %+ C(OLae J01]
1.3 AeCc™/01]/x(0)=x(1)=) C/0,1] £+
-
14| ReC™[01]/x(0)=x"(1)=) Cc/0,1] £+
drr
1.5 | AeCc™/01]/x(0)=x(1)=) C/0,1] £+
drr
1.6 | ReC™/01]/x(0)=x"(1)=) Cc/0,1] £+
drr
(2) _ _ 2
1.7 | AeC™[01]/x(0)=x(1)=) Cc/0,1] %”E“
1.8 | AeCc™[01]/x(0)=x(1)=) C/0,1] d* _d
i Cdt
1.9 de V01 /x"0)= (1) C/0,1] d, ,
dt
LI0]  xe V[01]/% (0)=""1) C/0,1] .,
d
1.11 de V[01]/x(0)= 1 (1) C/0,1] d. 4
dt
1.12 de V[01] /% (0)= (1) C/0,1] d_
dt




113 ReCV[01]/x(0)+x(1)=) C/[0,1] d_ .y
dt
1.14| ReC™[01]/x(0)-x(1)=) C/[0,1] (t+1)%— |
115 AeCV[01]/2x(0)+x(1)=) C/0,1] (r +1)%_m
1.16 | ReC™[01]/x(0)=x(1)=) Cc/0,1] (t+2)%— ,
Ay x = 0 x(1),h x(2)A x(3),...
1.17 12 12 |7L”|< Vi
| | Apx = OQrx(1)h x(2).h x(3)....
1.18 Rel :x(1)=) el :x(1)=) | < o
1201 de Oponx©)=0 0.1 (Apx)(8) = M2x(0) + 1)
] 1
1.21 C/0,1] C/0,1] (Ag)(1) = 2x(t) + [e'" x(s)d(s)
0
Lo
1.22 C[0,1] C/0,1] (Apx)(t) = x(t) + A _t7s"x(s)d(s)
0
(Apx)(?) =
1.23 c?”r0,1] c”r0,1] 1
x(D)+ A (t+ )x(s)d(s)
0
1.24 tre P10 C/o,1 A Ax(t) +2x"
- ()= :°0) = 0} [0,1] (Apx)(1) =Ax(t) +2x"t) + ")
Ayx =
1.25 [ [ ( \
2 2 =| (7\. Fl)xl,(k F IT)Xz,O\, F l3))C3,...|
\ 2 2 J
1 26 {x N '(2) [0’1]: C 0 ] A 7\x "
- ¥(0)= /1) = 0} [0,1] (Apx)(1) =2x(2) + " 2)
xe Do 1
1.27 C[0,1] 20y = coy=0y| (A0 = AJ (= )x(s)d(s)
) 0
xe @ro:
1.28 C/0,1] (A x)(1) = Ax" (1)

x(0)= :"0)=0}




Axx =
1.29 c c / 1 1 )
= K(x FDx(1).(h + i)x(Z),(k b ?;)x(?’),...)u
1.30 tre @1 C/0,1 A Ax
. 8 t — t- :H ’t.
(0= 70— 0} [0.1] (Ax)(0) = 2x(0) + 1)

20lyetb A4: X — Jloka3aTb, YTO CYHIeCTBYeT HeNpepPbIBHBIN 00paTHMBbIH
omeparop A" u mocrpouts ero.

X Y A
(1 1 )
by, c & Ax-k—x(l)—x(2)—x(3)§x(4) )
(( . 1) (1) (. 1) \
2 L L Ax = klksm JX(1)2\ _JX(2)3KSM_))C(3) )
23| ¢y | con (Ax) (1) = x(1) + I e’ x(s)ds
0
24| oy | con (Ax »(t)=x(z)+6'(1—st)x(s )ds
1
25 | .07 | 0,17 (Ax)(1) = x(t) + [(t + Yx(s)ds
0
1
26 | cro1 | cro (Ax)(t) = x(t) + [2sx(s)ds
0
1
27 | c?r0,17 | ¢?0,1] (Ax)(1) = x(£) + [2'7 x(s)ds
0
( 2 4 \
28 3 ? Ax:!\(l—;-} x(l),(l— ) (2)( }x(3),...}!
20| cro1y | ¢ (Ax)(t) = x(1) + jit+ )x(s)ds
0
(( DD (1) )
200| b h A O AT AR




1
2110 cro1) | cong (Ax)(t) = x(1) + [tsx(s)ds

0
2.12| cjo1] | c/o1] (Ax »(t)=x(t)+(1£[t+ Y2 x(s)ds
2.13| cCfo,1] | c/o1] (Ax)(?) =x(t)+(1£[1— $)x(s)ds
2.14 | o017 | c”o,1j (Ax»(t)=x(t)+:{tszx(8)ds
2.15| c?r0,1] | c?0,1] (Ax'(t)=x(t)+:£fsx(S)ds

2.16 | C[0,1] C[0,1] (Ax)(t) = x(t)+ J'eHSx(S)dS

2,17 C[0.1] | C[0,1] (Ax,(t):x(t)+i'(1—ts)x(s)ds

218 C[0,1] C[0,1] (Ax,(t):x(t)_zljsz(ﬁl)x(s)ds

2191 C[o1] | C[0,1] (Ax;(z)=x(;)+2lj(t+ts—1)x(s)ds

220 C[01] C[0,1] (Ax)(t) = x(1) - I‘J‘tsx(s)ds

221 C[0,1] C[0,1] (Ax)(t) = x(t)+ j(scosnt— ;-)X(S)ds

2.22 C[0,1] C[O’]] (Ax)(t) :x(t)—;ssinz%tx(S)dS

2.23 C[O,]] C[O’I_] (A)C '(t) = x(t)+ I'J‘e’_sx(s)ds

0

2.24| CJ0,1] C[0,1] (Ax)(t):x(t)+i]‘(t+s)x(s)ds

225 C[0,1] C[0,1] (Ax,(t):x(t)_zlf(x—zz)x(s)ds

3. lIyerb A:X—Y.
1. Yro npeacrasisiet co0oii R(4) od6aacTsb 3Ha4YeHunii onepartopa 4 ?
2. CymecTByeT Jiu Ha R(A) JieBblil 00paTHBIN onepatop B ?




3. SABasierca au omeparop B:R(A)—>

IeCTBYeT.
4. CymecTByeT Jiu 00paTHbIil oneparop 4~ ?

N X Y A
3.1 Cj01] | C/01] Ax(t)=""1)
32| cro1 | crol )~ }x(s)ds
3.3 | Lsl-L-A] | Lof=1-1] Ax(t) = ]e’sx(s)ds
34| C/-33] | C/-33] vty = L)

\3 )
35 [, /5 Ax= 0,x(1),x(2),...x(k),...)
36 | clo1] | clol1] i) t]x(s)ds
370 1 Is Ax = %x(1),2i2x(z),...,zikx(k),...)
3.8 [, l, Ax= x(2),x(3),...x(k),...)
39 | C/-1,1] | C[-1,1] Ax(t) = o(t*)
3.10| L,/0,1] | L,/0,1] Ax(t) ljtzsx(s)ds
3.11 I, I Ax= 02x(1)3x(2),.. Jx(k— ),...)
312 13 Z] Ax = X(2),O,X(1),ng),xgj),...)
3.14 /, /, Ax= x(2),x(1),x(4),x(3),...x(2k ), x(2k— ),...)
375 , I Ax= (1)0,x(2),x(3),...x(k),...)
306 | Ly I Ax= x(3),x(2)x(1)+ -(2),% ..... %ff) )
371 L L Ax= x(l),%x(Z) ..... % x(k),...)
3.18| CVr0,1] | L,/0,1] Ax(t)= 1)
39| L ; Ax= x(l),%x(Z) ..... 23 x(k),..)
3.20| L,/0,1] | L,/0,1] Ax(t)= x(t)
3.21| L,/o,1] | L,[0,1] Ax(t) = Jtx(1)
3.22 1 C[0,1] C/[0,1] Ax(t) = ]e’_sx (s )ds
3.33| C'[-21] | C[-2,1] Ax(t)=""1)
3.34 l; I; Ax= 0,x(1),x(2),..0
3.35 sy I/ Ax= x(2),x(3),x(4),...)

OrpaHu4¢HHbIM, €CJIM OH Cy-




336 Lo Lz Ax—/l—x(l)—x(2) —x(k),...}
3.37 [ I Ax= x(2)- (1) x(2)+ (3)2x(2)— (1),x(4),x(5)
3.38 [; [; Ax= 0,x(1),x(2),..kx(k— ),...)
3.39 ly ly Ax= x(2),x(1),x(4),x(3),...x(2k ), x(2k— ),...)
3.40 I, L, Ax= x(1)= (2)2x(2)= x(1),x(3),x(4),...)
3.41 /5 l, A= "
t
3.42| clo1] | c”ro.1] (Ax)(2) = [x(s)ds
0
3.43 I I Ax = (x(2).x(3),x(4),...)
3.44 Iy Iy Ax = (2x,4x,,2x,4x,,...)
3.45| cjo1] | cjo1] (Ax)(1) = x(+1)
(1 2 3 )
3.46 <o <o T2 3
( (oD o o) (1) \
3.47 ¢ ¢ Ax= k \ o) X, kl 3)" X2, \1_4) K )
(x(1) x(2) x(3) )
3.48 Iy I Ax\1’2’3)
1
3.49| L,f0,1] | L,/0,1] (Ax)(1) = [x(s)ds
0
350 cjo1] | L,f0,1] (Ax () = x(1)
3.51| C/01 C/0,1 !
[0.4] [0.4] (Ax)(0) = [ 1= )x(s)ds
3.52 4 I Ax = (x(3),x(1),x(4),x(3),x(6),x(5),...)
t
3530 o1 | c?ro.1 (Ax)(1) = [t = )x(s)ds

0




