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The object of research

3apgava Kown ansa HennHeliHoro ypaeHeHus LLpeanHrepa Ha
OTpe3ke C OAHOPOAHbIMY ycnoBuamMmM upuxne Ha ero rpaHuue:

/% — Lu(t) = —Au(t) — |u(8)Pu(t), te (0, T): (1)

u(4+0) = wp; ug € H= Ly(—m, 7). (2)

B KOTOPOIi Uy — 3afaHHblii 371eMeHT ruabbepToBa NPOCTPaHCTBA
H = Ly(—m,7), u — nckomoe otobpaxkerne npomexxytka [0, T)
npu Hekotopom T € (0, +00] B npocTpaHcTeo H,
yaossieTBopsitolee ypaeHeHuto (1) u ycnosuto (2) B cMmbicne
onpegenenust 1 (cm. Huxe).



The solution of nonlinear Cauchy problem

A — onepatop Jlannaca-Aupuxne 8 obnactn Q = (—m,7) C R;
D(A) = {u e W3(—m,m): u(—7)=0=u(m)}

H' = D((-A)'?),1€0,1,....

Ins noboro | € N us u € H' cnepyet, uto u € Go([—, 7]),

cyuecTByeT noctosiHHas ¢ > 0 Takasi, 4to ||ullc < ¢ff|ul|pr-

Onpepenenuve 1. @yHkyusi u HasbIBaETCA H'-pewennem 3agaqn
(1), (2) npu Hexotopom | € N, ecam u € C([0, T), H') npu
Hekotopom T € (0, +00] u

u(t) = e Buyg — i / e =B |y(s)|Pu(s)]ds, t €0, T). (3)
0



Lenw

1. JlokanbHas paspewinmocTts 3agayqm Kown gna HYLL ¢
NPOM3BO/ILHBIM HauYasbHbIM ycnoBuem ug € HY.

2. YcnoBust rnobanbHoi NPOAOC/IKUMOCTM PELLEHUS N YCIIOBUSI €ro
rpafieHTHOro B3pbIBa.

3. B ycnoBusix rnobansHoro CyliecTBoBaHuUs pelenuii ¢ g € H! —
AVHaMMYecKas cucTemMa Ha H', MHBapuaHTHbIE NOANPOCTPAHCTBA,
3aKOHbI COXpaHeHusi. [aMuabTOHOBA cucTeMa.

4. ['pagunenTHblii B3pbiB pewwerHns. Camodokycupoeka. Mepexog ns
4NCTOro KBaHTOBOFO COCTOSIHUSI B CMELLIAHHOE.

5. NpoposikeHne peleHnsi Yepes MOMEHT FpafMeEHTHOrO B3pbiBa
NOCPEACTBOM OTODpPaXKeH!si B MHOXECTBO KBAHTOBbIX COCTOSHUIA.



3aKOHbI COXPaHEHUSI U (PYHKLMOHAbI HA NMPOCTPaHCTBE

peLueHni

Onpegenum cneaytolyme byHKLNOHaNbI Ha npocTpaHcTee H'
E(u) = [[3|Vu]? - P—J1r2|u|”+2]dx (cbyHKkumoHan aHeprum),
Q

N(u) = [lul},
G(u) = [ |xP?|uf2dx.
Q



OcHoBHble pPe3ynbTaThbl O PA3PELINMOCTN

Teopema 1. [lycts p > 0. Torga:

Lnsi noboro p > 0 cywecrsyer uncno T, = T.(p) > 0 Takoe, yto
ecm ug € HY n ||ug||p, < p, To 33gava Kown (1), (2) umeer
eauncTeenHoe H-pewenne u,, = R(up) € C([0, T.], HY) Ha
otpeske [0, T,].

Teopema 2. [ycts 0 < p < 4. Torga ans moboro uy € H' 3agaya
Kown (1), (2) umeet egurcTsenHoe H-pewenne Ha monyocu R, .

Teopema 3. [lyctb p > 4.

Toraa V' ug € H3 Takoro, yto E(ug) < 0, cywjecTsyeT Takoe 4uc/o
T* = T*(G(up), E(up)) >0, uto Ty € [Ty, T*], rge T1 — TouHas
BEPXHAS rPaHb MHOXECTBA AJINH NPOMEXYTKOB CyLECTBOBAHUS
H-pewenus.

r, li t = .
pu stom lim lu(t)||gr = +o0



The local solvability of nonlinear Cauchy problem

Teopema 1. llycts p > 0. Torga:

Lns noboro p > 0 cywectsyet yucno T, = T.(p) > 0 Takoe, yTo
ecm ug € H* n ||ug||p, < p, To 3agaqa Kown (1), (2) umeer
eaurcTeenHoe H-pewenue u,, = R(ug) € C([0, T.], H) Ha
otpeske [0, T,].

Nemma 1.1. Ecan ug € H™ npu nekotopouy me N, m< p+1, 10
H!-pewenne R(up) Ha oTpeske [0, T.] npuHumaet 3HaqerHve &
npoctpaHcTee H™.

Nemma 1.2. lycrs uy € HY. Torga ecnn nocnegoBatensHOCTS
{ugk} co 3HaueHusmu B npoctpanctee H' cxogutcs no Hopme
npoctparcTea H' k anementy ug, 10 gnsi kaxgoro T € (0, )
nocnegosatensHocTs { R(uok)ljo, 11} cxoantca k R(uo)ljo, 1] B
npoctpanctee C([0, T], HY).



The global existence

Nemma 1.3. [ns noboro uy € H' dyrkumonanst N : HY — R u
E : H' — R npuHMMaloT NOCTOAHHbIE 3HAYEHNS HAa BEKTOPaX
Uy (t), t € [0, T.], npocTpancTea H.

Teopema 2. [Mycts 0 < p < 4. Torga ans moboro uy € H' 3agaya
Kown (1), (2) umeet egunctsenHoe H'-pewenue Ha nonyocu R .

Myctb p € [0,4). Onpegenum oagHONApPaMETPNHECKOE CEMENCTBO
V;, t € R, npeobpasosaHuii npocTpaHcTea H!, pelicTeyrowmx no
npasuny Viug = uyy(t), t € R. (Veup = R(wo)(t), t € R).

Cnepcreue 2.1. OgHonapameTtpuyeckoe cemeiicteo Vi, t € R,
SIBNAETCA OAHOMAPAMETPUYECKON rpynnoli HENIMHEMHbIX
npeobpasosanuii npoctpanctea H! Takoii, 4To ans nwboro

ug € H' Binonnsercs pasencteo E(Viup) = E(up), t € R.



[amunbToHOBa cTpykTypa HYLL

Mycte p € [0,4). Torga V¢, t € R, — ogHonapameTpuyeckas
rpynnas HX. H=Q® P, P=Q=bh, u=q+ig.

J(u) = —iu, u € E; w(u1, uo) = Re(ur, Jup) e

w(ug, u2) = > (g2,k€1,6 — £2,6G1,k)-

Deq(t, x) = DE(t, ) + (q7(£, x) + £3(t, %)) 2&(t, %),
até(tvx) = —Aq(t,X) - (qz(t7x) + fz(t,X))gq(t,X),
1 1 pt2
H = E(HVCI”% +[IVE|13) — quz + fﬂ’é)
du = J(dH)

da3oBbIii NoTOK B nognpocTpaHcTee H! npoctpancTea H u nepsbie
MHTErpanb.



CeoiicTBa pazosoro notoka Vy, t € R

Cnepctsue 2.2. [lycts p € [0,4). Torga notok V¢, t € R,
onpegenen Ha ¢pazosom npoctpanctee HY. MMpocTparcTsa

H™ 1< m< p+ 1 aBaaorcsd nHBapnaHTHbIMUN
NoANPoOCTPaHCTBaMu NoToka. Ha nueapnaHTHOM noanpocTpaHcTBe
H? ¢ notokom V cBsizano sekTopHoe none v(u) = J(Au + |u|Pu),
v: H? — H. ®azosble TpaekTopun notoka V Ha npoctparcTse H?

KacaroTcsi BEKTOPHOIO M0JISI V.
d 2
Eu:v(u), teR; ule=o=up € H-.

@ynkymoransl N, E aBasoTcs nepBbIMyu MHTErpanamu.

CoxpaHeHue mepbl A Ha npocTpaHcTee H, nHBapuaHTHOIA
OTHOCUTENBHO CABUMOB W YHUTApPHbLIX Npeobpa3oBaHuii,
OTHOCMTENLHO FaMUILTOHOBLIX NPeobpa3oBaHMii.



SABnexne rPagneHTHOro B3pPblBa

Teopema 3. [lyctb p > 4.

Toraa ¥V ug € H3 takoro, yto E(up) < 0,

cywectsyet Takoe ducino T* = T*(G(up), E(ug)) > 0,

yro Ty € [T, T7],

rae T1 — TOYHasi BEPXHAS rPaHb MHOXECTBA AJINH POMEXYTKOB
cyujectsosaHus H-peiuerus.

Mpn sTOM I|m H (t)|[ 2 = +o0.



SABnexne rPagneHTHOro B3pPblBa

Nemma 3.1. Myctb up € H3 n u(t), t € [0, T), — H'-pewenne
3agaqn (1), (2). Torpa

d
EG(t) =J(t), t€ (0, T),

rae G(t) = [ x?|u(t,x)[?dx n

—T

,fx(u U, x) — Tt X)u(t, x))dx =

2Im f xtl,(t, x)u(t, x)dx.

—Tr

Torpa

2
52 G(t) < 2pE(u(t)) — (p = A u (1)l t € (0, T).



SABnexne rPagneHTHOro B3pPblBa

Cneacteue 3.1. MNycts p = 4 n ug € H3: HUOHH =1, E(u) < 0.
Torpa pnnHa T1 npomexyTka cyliecTeoBaHus Hl-pewenus sagaqn
(1), (2) He npeBocxoguT uncna T* — HauMeHbLLErO
MONIOXKUTENBHOTO KOpHst ypasHenust G(up) + tJ(uo) + %E(uo) =0.

B cuny npuHuuna HeonpegeneHHoctn  lim ||Vu(t)||f_, = +00.
t—T1—0

AnanornyHoe sisnenne gas JIVLL ¢ cnHrynsipHeiM noteHumanom
=—L a2>2 C>0.Koncranta Xapau.

= xe




Mpumep peluenns co cTarmsatommMcs HocuTtenem ¢ Q = R

F. Merle, Y. Tsutsumi, J. Bourgain, W. Wang. Let p = % and ¢ is
the positive sulution of the problem

—1
o+ 97 Lo/ 0 1 01h 0/(0) = 0, ¥(o0) =0.

Then for any T > 0 the function

1 4 x2 -4 X TV RY
u(t’X)_(T—t)2eXp(I4(T—t))LP(T—t)’ (t,x) € (—o0, T)x

is the solution of equation
i, = —Au—|u|du, t e (—o0, T) (T)

. I " x4
with the initial condition up(x) = e’ 47 cp(@)
T2

Ew) = [ Va0 ~ 5 lu)?*2ldx
Rd



[Mpumep Merle pelwenus ¢ MHoxecTBeHHbIM blow up B

Q=R

Teopema F. Merle. Let d € N and p = %. Let T >0 and

{x1,X2, ..., Xm} C RY. Then there exitsts an initial datum ug for the
NSE (T) such that the corresponding sulution blows up exactly at
time T with the total Ly-mass consentrating at the points

{x1,%2, .y Xm}.



Regularization

Unboundedness in the space H! of level surfaces of the energy
functional E(u) is the reason of the gradient catastrophe for large
p. As the approximation of NSE (1) we consider fourth order
regularization, i.e. the one-parameter family of the nonlinear
Schrodinger equations

d
iau:LeuzAu—Hu\pu—i-eAzu, t>0, e€€(0,1), (4)
where € € (0, 1) is the regularization parameter. The regularized
energy functional for every € € (0,1) has the form

™

1 1
E(u) = /[IhL2|L,|fJ+2 - 5|Vu|2 + %|Au|2]dx, ue H2

—T



Solution of regularized problem

Let e € (0,1), and / € N. A function u, € C([0, +00), H') is called
the H'-solution of the Cauchy problem (2), (4) on the segment
[0, 4+00) if it satisfies the equality

t
u(t) = e (BFed)t, / —HBHB)(t=9) |y (5)[Pu(s)ds, t € [0, +00).
0

Theorem 5. Let € > 0, p > 0. Then for any ug € H? the Cauchy
problem (2), (4) on the interval [0,400) has the unique
H?-solution u(t; ug); moreover,

N(u(t,up)) = N(uo);  Ec(u(t, u)) = E(uo); t = 0.

ue(t; up) = Ve(t)up, t >0; up € H?.



Convergence of the solutions of regularized problem

Theorem 6. Let ug € H?, and conditions of Theorem 4 be fulfilled.
Let T1 € (0,400) be supremum of the interval, on which the
H-solution u(t; up), t € [0, T1), of the Cauchy problem (1), (2)
exists. Then for any T € (0, T1) the directed family

{uc(t; up), t > 0,} of solutions of the problems (2), (4) converges
to the solution u(t; up), t € [0, T1) of the problem (1), (2) in the
sense of the equality

lim sup |jue(t;ug) — u(t; wo)||p =0V T [0, T1).
€70 tefo, 7]

If p=4 and T > T; then there is no infinitesimal sequence {ey}
such that the sequence {u., } converges in the space C([0, T], H).



The set of quantum states

The set of quantum states ¥ (H) = S1((B(H))*) N(B(H))%. is the
part of the unit sphere of the space (B(H))* which lies in the
positive cone (B(H))*. of the space (B(H))*.

Let X,(H) be the set of pure states. The pure state p, which is
given by the orthogonal projector on the unique vector u € H
defines the linear continuous functional

pu: B(H)—=C, (py,A)=(u,Au)y, A € B(H).
Let X ,(H) be the set of normal states.

P = > PkPu> {uk}is ONB.
k=1

Lemma S. The state p is pure state iff sup (p,P,) = 1.
ueS;(H)

The set of Sobolev states Z’;(H) = {pu, u € H*NS1(H)}, k € N.



Blow up, self-focusing and pure state destruction

Definition
We say that a solution u(-; up) of the Cauchy problem (1), (2)
admits
1) a gradient blow up phenomenon if there exists a number
T1 € (0, +00) such that Ii7r_n . lu(t; up)|| g = +o00;

t—T1—

2) a self-focusing phenomenon at the point x; € [—m, x| if there
exists a number Ty € (0, +00) such that
™

: 2 )2 ey —
t_1|7r_r11_0_{r(x1 — x)?|u(t, x; up)|*dx =0,
3) a pure state destruction if there are numbers Ty € (0, +00) such
that for some sequence {ty} such that t, — T; — 0, and a
sequence {u(ty; up)} weakly converges to u, € H, the inequality
l|u|| < ||uo]| holds.

Remark. sup [ lim (py(s, u0), Po)] < o]l < 1
@651("’) k—o0



CaMooKyCpoBKa 1 paspyLUeHie YNCTOrO COCTOSIHUS

Point out the correlations between phenomena of the gradient blow
up, the destruction of a pure state and the solution self-focusing.

Theorem 4. Let ug € H3, and H-solution u(t; ug), t € [0, T1), of
the Cauchy problem (1), (2) be defined on the interval [0, T1) for
some T; € (0,400). Then the following implications are valid

¢) = b) = a). Moreover, a) = b) for p = 4.

Here conditions a), b) and c) mean the following:

a) a solution admits the gradient blow up for t — T1 — 0;

b) a solution admits the destruction a of pure state;

c) a solution admits the self-focusing phenomenon for t — T1 — 0.



Dynamics in the set of quantum states

The dynamical groups of transformations of the sets ¥5(H).

If p € [0,4) then the group T acts on any elements p, € Z},(H) by
the rule

Tpu = pv(eyus Pu € Zp(H).
Nonlinear Liouville-von Neumann equation

S 0(t) = 1B+ F(p(0). p(0)], £ 0, (5)
p(+0) = po, po € T(H), (6)
FpD)e(x) = (W () o(x), ¢ € A
where w(e)(x) = i pe(t)|u(t, X)[2, £ = 0, x € (—m,7)
if

p(t) = pi(t)puy(e)
k=1



Regularized dynamics in the set of quantum states

The dynamical groups of transformations of the sets ¥5(H).
If p >0, € >0 then the group T, acts on any elements
Pu, € L2(H) by the rule

Tepuo = PV (t)up> Pug € Zi(H)

Regularized nonlinear Liouville-von Neumann equation

S 0(t) = [0 + B+ F(p(1), p(1)], £ 0, ()

The convergence and the limit points of the directed family
pe(t, puy) as € — 0 in weak-* topology of (B(H))*.



Dynamics in the set of quantum states

Let A* is the o-algebra generated by the family of functionals
{®a: p— p(A), A€ B(H)} on the set £(H).

Let Wp(0,1) be the set of nonnegative finite additive measures on
the measurable space ((0, 1), 2(%1)) concentrated in an arbitrary
punctured right half-neighborhood of the point 0 and normalized by
the equality ©((0,1)) = 1. Here 2(%1) is the o-algebra of all subsets
of the interval (0, 1).

The solutions of regularized Cauchy problems (2), (4) and the
measure v on the measurable space ((0,1),2(%1) define the

random process with values in the set ¥ ,(H).

((0,1),200 1) xR = (Z,(H), A")

(07 1) xR — zP(H)' (67 t) ™ PV (t)uo



Quantum states and the measures on the unite sphere S;(H)

Proposition 1. For any p € ¥(H) there is the normalized measure
v 25(H) 10, 1] such that

(p, A) = /(u,Au)du(u) ¥ Ac B(H) (8)

S1(H)

If the measure v in (8) is countable additive then the state p is
normal.
We can identify
1) the mean value of the random variable with values in the unite
sphere S1(H) of the Hilbert space H,

2) the mean value of the random variable with values in the
measurable space of pure quantum states (X,(H),.A*),

3) the quantum state.



The continuation of solution by the random process

Let (E, A, v) be a measurable space with the measure where
E=(0,1), A=201 » e Wy(0,1).
(E, A, v) — (X(H), A")

Then for any up € H the directed family of problems (2), (4)
defines the random process p,,.(,4,) With the values in Z%(H).

T: ExR— C(zlz)(H)v zg(H))' ﬁ(t)puo = PV (t)uo

The mean values of the random processes are

MT =T": T"(t)pu = M(pUe(t,UO)) = p’(t, puy) = /pUe(t,uo)dV(e);
E

(0" (£, pu). A) = / (Dur ey AYd(e) ¥ A € BH).
E



The continuation of solution by the random process

Theorem 7. Let v € Wy(0,1), up € H?, and [0, T1) be the
existence interval of the H'-solution for Cauchy problem (1), (2).
Then the mean value of random process p, (t.u,), t € Ry, defines
the one-parameter family of quantum states

TV (t)pu = P"(t,puo)i P (t, puy) = / Puc(tup)dv(€), t € Ry
(0,1)

I) py(tvpuo) = Pu(t;up) Vite [07 Tl);
i) p*(t, pu,) € Z(H)V t > Ty if T1 < 400;
i) p*(T1, puy) € Zn(H) if p=4, T1 < +o0.

Yucras guHammka B pacluvpeHHOM rubbepTOBOM MpOCTPaHCTBE.

H = L5((0,1),200D v, H). Up(e) = up, € € (0,1).

U(t)Uo(€) = ue(t,up), t =0, €€ (0,1).



The continuation of solution by the random process

The solution of Cauchy problem (1), (2) is continued on the
semiaxe [0, 4+00) by the random process T p,, : E x Ry — X»(H)
& by the one-parametric family of quantum states 7" (t)py,, t = 0.

One-parametric family 7%(t), t > 0, is not a semigroup.

Similar family of averaged mappings of the state set into itself is
studied in [Volovich-Sakbaev, Proc. MIAN 2018]. The Cauchy
problem for degenered linear Schrodinger equation on semiaxe is
considered

.0 .0 _ B
lau(t,x) = l&u(t,x), t>0,x>0; u(0,x)=up(x), x>0,

D(i-) = {p € WA, +00) : (0) =0},

The convergence of the sequence {(7”(£))"} to the limit
semigroup of mappings of the state set on C*-subalgebras into
itself is obtained.



CmellaHHble coboneBcKmMe COCTOSHUS

MpocTpaHCTBOM HOPMasibHbIX KBAaHTOBbIX COCTOSIHUI Ha3bIBAETCS
NPOCTPaHCTBO sifepHbix onepatopos T1(H), HageneHHoe cnepoBoii
HOpMOIi || - ||1. MHOXXeCTBOM HOpMasibHbIX KBAHTOBBIX COCTOSIHIIA
S(H) Ha3blBaeTCst nepecedeHne efUHNHHONR cepbl €
MOSKUTENbHBIM KOHYCOM B npocTpaHcTee T1(H).
Onpegenenue 3. MpocTpaHcTBOM cOBONEBCKMX COCTOSIHMIA
Ha30BeM Takoe nognpocTpacTeo Ti(H) npocTpaHcTBa
HopManbHbIx coctosHuid T1(H), 4To ans noboro A € Ti(H)
sbinonHsietcs ycnoeme DAD € T1(H), rae D = /—A

— CaMOCONpsiXKEHHbI onepaTop B npocTpaHcTee H ¢ obnacTbio
onpeaeneHns

H' = {ue Wi([-~m,7]) : u(—7) = u(r) =0}

Mpoctpancteo T1(H) HageneHo Hopmoii
[All11 = [|Allx + [[DAD][1



Cobonesckue pellerusi ypasHenusi Jlnysunnsi-por Helimara

Onpepenenne 4. HenpepbisHoe oTobpaxkeHue p oTpeska
[0, T], T >0, & npoctpancteo T (H) Hazosem cobonesckinm
pewenuem 3agaqn Kowwm (7), (6), ecnn

p(t) _ efiAtp(O)eiAt_{_

+ [ I (p)s) sl s, e [0, 7]
0

Onpegenum dyHkumonan sneprum £ : TEH(H) — R
1
E(p) =~ 15(DpD) + [ F(p(x,x))c
R

rae F(p(x,x)) = 53 (p(x,x))2 .



VJIH kak HYLLl B pacwimpeHHomM npocTpaHCcTBe

o0
Teopema A. Onepatop-pynkuns p(t, po) = - pjPy (), t € [0, T]
j=1

sBasieTcsi cobonesckum pewennem 3agaqu (7), (6) ¢ HavyanbHbIM

ycnoBnem py = i piPuy; TorAa m Tonbko Torga, Korga cyHkyus
u(t) = j’iluj(Jt:),l t € [0, T] siBnsietcs pewwenvem 3agaun Koium
BN HennHeriHoro ypasHenns LLpegunrepa (9), (10).
i%U(t) — AU(t) + W(U(D)U(E), t > 0, (9)
U(+0) = Up, Up = ®j24up; € H. (10)

H =P He (H' = &2, H}), roe Hk=H (H}=H) V k e N.

A(@filuj) = & Auj;

W(U)U = &2, F()  pu(U)Py )y, U e HY,
k=1



JlokanbHoe CylLeCTBOBaHME peLleHNs ypaBHeHS

Nuysunnsa-dpon Heimana

Teopema B. [ycts p > 0. [lycTb HavansHoe coctosiHme (6)
3a4aeTcsi onepaTopom MAOTHOCTH

po=>Y_ piPy, (11)
j=1

rae {uj, j=1,...,m,...} — opToHOpMNPOBaHHasI CUCTEMA BEKTOPOB
npoctparctea H. ycts, kpome Toro, pg € Ti(H). Toraa ans
soboro M > 0 cywjectsyet Takoe 6 > 0, 4To ecam || po| Ti(H) < M,
TO Ha npomexyTke [—0, ] 3agaqa Kowm (7), (6) umeer
eNHCTBEHHOE CODOJIEBCKOE peLLeHMe.

Teopema C. [lyctb p > 0. [lyctb HavanbHoe cocTosiHue (6)
3apaercs onepatopom nnotHocTu (11) u po € Ti(H). Torga ecan
p(t), t € [0, T| — cobonesckoe pewienne 3agaun (7), (6), To

E(p(t)) = E(po), t € [0, T].



[nobanbHoe CyLIeCTBOBaHNE PELLEHUSI YPaBHEHNS

Nuysunnsa-dpon Heimana

Teopema D. fMycts p € [0,4) u po € T{(H). Torga cobonesckoe
pewerne 3aga4n Kowm (7), (6) cywecTByeT n equHCTBEHHO Ha
Bceii Yyucnosoli npsmoii R.

Teopema E. [Myctb p € [4,+00) u nycts po € T3(H). Torga ecnm
E(p) > 0, 1o HaiigeTcs uncno Ty € (0,+00) Takoe, 410
cobonesckoe pelerne 3agaqn Kown (7), (6) cywectsyet anwe Ha
npomexytke [0, T1). [pu 3ToM cobnesckoe pelueHmne

p(t,po), t € [0, T1) equHcTBenHo Ha npomexyTke [0, T1) un

l t = +o0.
imllo(ts polly = +oo



Conclusions

Perynsipusauus kak okpectHocTb 3agayu (1), (2) B npocTpaHcTBe
Ha4aIbHO-KPaEeBbIX 3ajav.

[NMpepenbHblii Nepexof;: OTCYTCTBUE CXOAUMOCTY, NpefesbHOoe
MHOXXECTBO.

Bzanmocssazu MeXay ABNEHUAMU TPagNEHTHOro B3pbiBa,
CaMO(bOKyCVIpOBKI/I N paspylweHnsa HNCToro CoOCToAHnA.

MpoponxeHne ogHoNapaMeTPMYECKOro CeMeRCcTBa npeobpa3osaHuii
MHOXXECTBA KBAHTOBbLIX COCTOSAHWIA.

Henunelinoe ypasHerue LLlpeauHrepa n HennHeliHoe ypaBHeHne
NnyBunns-cpon Heiimana.



