Sajiaun K ceMuaapy «OTKPBIThIE JBYXYPOBHEBBIC CUCTEMbI»

Bagada 1. @ayKTyarmoHHO-AUCCUNIAMOHHAs TeopeMa (15 6asioB)

BHe 3aBHCHMOCTH OT IPOMCXOXKJIEHAS] MHJYIIMPOBAHHOIO OKpy2Katomeil cpeyoil myma $(t), Ha ero KoppeasiuoHHbIe (DYHKIUH
MOXKHO BBIBECTH COOTHOIIIEHHSI CAMOTO OOINEro BUJA, UCIOJIB3YIONINE JIUIIh CJIEAYIONNEe ODIIre PeIIoI0KEHNUs: TaMIIbTOHNAH
H, we 3aBucHT OT BpeMEHHU; U MATPUIA INIOTHOCTU OKPYKAIOIIEH CPeIbl UMEeT BUJ, P, = %e*ﬁ He,

1. Ucnonbsyst poOpMaTIbHOE CXOACTBO MEXKy MATPHUIEH IIIOTHOCTH W ONEPATOPOM SBOJIIONNAN B MHUMOM BPEMEHH, ITOKAKUTE,
YTO MMeeTcsl CBsi3b Ha Koppessiiuonubie GyHkuun S (t) = Ss(t — if). Yro sro o3nadaer mist ux Qypbe-06pazos, S (w)

2. OlnpeJie/M «CHEKTPaJIbHYIO INOTHOCTE> Kak J(w) = $(Ss (w) — S<(w)), n Kesapimesckuit koppensitop Kak Sk (t —ta) =

<{<i>(t1), é(tg)}>. Kax cpssanst Sk (w) 1 J(w)?

Bamada 2. Pemakcanus (20 6aJ110B)
Tlonyyennoe Ha ceMuHape BpeMst pejakcanuu 17 Jjisi ClinH-O030HHONM MOJIEJIN, OIUCHIBAEMON TaMUJIBTOHUAHOM

. A At A& 7 P i
H= —50—2 + Zn:wnalban + 6,9, ¢= Zn: An (G + aIL) (1)

MOZKHO IIPOCTO MHTEPIIPETUPOBATDH Ha A3bIKE 30JI0TOI'O IIpaBUJIa @epMI/I

1. (j‘ﬂII/ITaSI7 9gTO BCE OCU,I/IJIJIHTOpbl HaXOoJdATCd B KBaAaHTOBOM COCTOAHUU C Cl)I/IKCI/IpOBaHHbIMI/I YgUuCJIaMU 3aII0JTHEHU A nn, BBbIYUC-
JIATE Y9aCTOTY IEPEXOJO0B Wiy f = Wi—s| U W _sp.

2. II . T'u66 6 p, = Le—BH.

. pOBe,ZLI/ITe pre,ILHeHI/Ie HOHy TJEHHbIX BEJIMYUH 110 il COBCKOMy aHCaMOJIIO JJIA OCHHHJIHTOPOB pe = Z@ .

Bamada 3. Yucras gedasupoka (50 6anion)

UcenemyiiTe 9BOJIONUIO MATPUIBI IJIOTHOCTH JBYXYPOBHEBOI CHCTEMbI, B3aUMOJIEHCTBYIONLYIO ¢ Pe3epByapoM (HabOpOM OCIMII-
saropos). CucreMa ONUCHIBAETCS CJIEILYIONIUM MaMUAIHTOHUAHOM:

X A .
H= 50t E wpal b, + 6.9, &= E A (@ + al) (2)
n n
1. IlepeiiauTe K mpeacrapieHno B3anMozeiicTusa. OnepaTop BOIONMU B NPEJICTABICHAN B3aNMOJIEHCTBUS 3AIMCHIBACTCS
1py noMommu 1-yIopsJ09eHHON SKCIIOHEHTBI:

S(tto) =T {exp (z /t t V(T)d7> } ()

laMusibroHMaH B pa3audHble MOMEHTBI BpEMEHH He KOMMYTHUPYET caM ¢ co0oit, moaromy T -ymopsiodenne yoparh HeIb3s.
O tHaKO 38129y MOXKHO 3HAYUTEIHLHO YIIPOCTUTh, UCIOIB3YsI TOT (DaKT, YTO TAMUIBTOHAAH B PA3JINIHBIE MOMEHTHI BDEMEHH
KOMMYTHUDPYET Ha YHUCJIO:

[V(£1), V(t2)] = i(t1 — t2) (4)

Wcnonb3yst 5T0T (hakT, MOKaXKUTe, YTO 3HAK T -yIIOPsI0YEHsI MOXKHO CHATH IIEHOM JTOMOJIHUTEIbHOM 100aBKU:

S(t,tg) = e'®(tt0) exp (—i t V(T)dT) (5)

to

VKasanue: 370 COOTHOIIEHHE MOKHO BBIBECTH <II0 MHIYKIWUK», pacemorpes S(t + 0t,tg) = S(t + 6t,1)S(t, to) anst 6t — 0,
7 00beINHUB SKCIOHEHTHI Ipu mmomoru dopmyiasl Belikepa-Kambesnna-Xaycaopda:

o P P
eAeB:exp(A+B+2[A,B}>, [A, B] = const (6)



2. Ilycrb B HaYa/IbHBINA MOMEHT BpeMeHH ¢ = 0 MaTPHIA IJIOTHOCTU CUCTEMbI UMeJIa BULL Piot(to) = ps(to)®pe(to), 1 pesepByap

A _ g
HAXOAUTC B paBHOBecun 1pu temueparype T: p.(tg) = %e AHo™ | Bpramcsmre peynupOBAHHYIO MATPHILY IJIOTHOCTH B
IIPOU3BOJILHBIII MOMEHT BPEMEHU:

pu(t) = Tre (8(2,10)ps (t0)peS (10, 1)) (7)
Vkazanue: st yCpeIHEHHUs IO CTEIMeHAM OAH! BaM MOXKET IMPUTOIUTHCS TOXKIECTBO u3 3aaaqu 6.1.

3. IlockosbKy BesindnHa 0, B JAHHOH 3a/la4€e KOMMYTUPYET C TaMUJIBTOHUAHOM, HUKAKOH PeJIaKCaIluu HAOIIOAAThHC He Oy/IeT.
TlosTomy Becst MHAMWKA, CBEJIETCS K CJIEIYIONIEHl BpeMEHHOM 3aBUCUMOCTU MATPUIIHI TIOTHOCTH:

o p11 p12 - exp(—T'(t))
pelt) = (p21 -exp(—TI'(t)) P22 ) )

Haiiaure Boipakenue st (pyHKImMM gexorepenmn I'(¢).

Bamada 4 (15 6as110B)
Vcnonb3yst GyHKINIO JEKOTePEeHIME U3 TIPeJIbIIYIIei 3a/1atu:

4 [ w 1 —coswt
F = — hii
(t) W/O ] (@) coth o ———, (9)

uccseyiiTe IeKOrepeHIrio sk OMUYECKO 6anu, ¢ MojeabHol dynkuumeii J(w) = mowe /% TyT W, BBICTYIAET B POJII SKCIIO-
HEHIMAJIHHON yIbTPaduoIeTOBONH 06PE3KH, U MOXKHO CIATATDH we > T
Ykasanue: st BeIMMCIEHUsT yI00HO OTIENNTH BKJIAJ YUCTO KBAHTOBBIX (urykryaruii (mpu T = (), KOTOpBI 3aBUCAT OT

00pe3KN W,; a 3aTeM HallTh «TeMIIepaTypPHBI» BKJIAI, JJis KOTOPOTO 0OPE3KY yKe MOXKHO BBIODOCHTB.



