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KoMrrneKc H3 K~l CHCTeM HenHHeHHMX HepaBeHCTB n-ro rropHnKa B 

. o6meM BHne 011HCMBaeTCH TaK: 

' ( 1) 

rne F (t) 
n 

rnanKaH ~YHKQHH n-ro rropHnKa neficTBHTenbHOH 

rrepeMeHHOH t. 4aCTHUH cnyqafi n=2: 

at2 + bt + c, a > o ; ( 1 , ) 

i=l,K - neHCTBHTenbHUe rrocnenoBaTenbHOCTH rpaHHqHUX 

ycnoBHH, cTporo B03pacTa~mHe: 

(2) 

KaK qacTHUH cnyqafi MO~HO aunenHTb B03MO~Hoe COOTHOWeHHe: 

T
1 

:,s t :5 T
2 

KOHCTaHTU 

(3) 

o6nacTb orrpeneneHHH KOMrrneKca ( 1) , T 
1 

H T 
2 

JI~6aH CHCTeMa H3 (1) pacrranaeTCH Ha HH~H~~ (4) H BepxH~~ 

rroncHcTeMu ( 5) : 

{ F(t) ~ u 
I 

T "' t "'T2' 1 

{ :(t: 
"' V I I 

t s T 
1 2 

Ha30BeM F(t)-U
1
=0 - HH~HHM i-UM ypaBHeHHeM, 

(4) 

• (5) 

(6) 



F(t)-Vl=O - BepxHHM i-UM ypaBHeHHeM. 
BaeneM uenoqHcneHHue rrepeMeHHue: 

nl - KOnHqecTBO KOpHe8 (6) H 

Ni - KOnHqecTBO KOpHe8 (7). 

(7) 

Mo~Ho.rrpenrrono~HTb naa MeTona perneHHH KoMrrneKca (1): 

MeTon I rronpa3yMeaaeT, qTo rrocnenoaaTenbHOCTH {Ui) H {Vil 
orrpeneneHU K MOMeHTY perneHHH (1). 

MeTon II: rronpa3yMeaaeT, qTo {U
1

) H {Vi) He orrpeneneHu 3apaHee, HO 

qHcno K CHCTeM B (1) KOHeqHQ H orrpeneneHo. 

3arronHHM Ta6nHUY nnH K-08 CHCTeMU nnH HeKOTOpo8 ¢YHKUHH 
F

2
(t) H rrpoHnn~cTpHpyeM ee: 

;~ l k ' 
In 
i k •~~ r---~---·--

0 

1 0 K-aH CHCTeMa perneHHe: 

HeCOBMeCTHa TQqKa 

cny'laH 

HeB03MO~HU 

2 

0603Ha'!HM B03MO~Hue KOPHH (6) qepe3 t (k) 
1 

(7) - qepe3 t (k) H t (k) TT pH n =1 n1-160 3 4 k 

coarraneHHe KOpHe8: t (k)=t (k) tt/ttnH t (k)=t (k), 
1 2 3 4 

nnH Hnn~cTpauHH B03bMeM 

C > 0, C - b2 4a > o, b < o. 
b2 

Cnyqa8 (nk=l,2, Nk=O): Uk< Vk < C - ,ia 

nepeceqeHH8 c rrapa6ono8 F(t) HeT. /PHc.1/ 

Cnyqa8 (nk =O, Nk =1). nepeceqeHHe eCTb: TO'!Ka 
/PHC.2/ 

CnyqaH (nk=l, Nk=l) H (nk=2, Nk=l). 

2 

I perneHHe: 

OTpe30K 

perneHHe (8) 

0Tpe30K 

perne~rne: 

2 0Tpe3Ka 

H t (k) H KOPHH 
N =1 k 

t (k) 

3 

2 

rrpenrrono~ttM 

(9) 

b 
2a > 0. 

HeB03MO~HU, IlOCKORbKY IlPOTHBOpeqaT (2) H (1)./PHC.3/, 

Cny'la8 (nk=l, Nk=2). 

2 

PerneHHe k-08 CHCTeMU - 0Tpe30K [ t (k), t (k)]. /PHC. 4/, 
· 3 4 

Cnyqa8 (nk=2, Nk=2). 

PerneHHe k-08 CHCTeMu (6e3 ycnOBHH (3)): 061,enHHeHHe 0Tpe3KOB 
[t (k), t (k)] v [t (k), t (k) J ./PHC. 5/, 

3 1 2 4 

F(tl 
I 

F(tl 

C 

'1< c-:1 ,/ Vk 

LI< Uk 

ol .. 
-'½a -'¼a t 

PUC.1. PUC..2. 

FCtlt 
F(t} 

C 
Vk 

Vk = Uk 
Uk 

ol -~~ 't 0 t;) ·¾a t;) 
PIAC. 3. PLlC.t,. 

F(t} 

Vi< 

LI< 

3 



2. OnHcaHHe MeTona I 

H3 Ta6JJHUbl (8) H pactJeTOB nm1 PHCYHKOB 

qacTHoe peweHHe KOMTIJJeKca ( 1 ) 

1-5 CJJenyeT, tJTO 

3TO peweHHe j-oil 

CHCTeMbl,TIPHtJeM 
b2 

min VJ: {VJ> C- -ii-J· (10) 

CyMMHpyeM BblWeCKa3aHHble CJJytJaH H3 nyHKTa H nonyqaeM tJHCTOe 

peweHHe rj CHCTeMbl j: 
b2 

C - -4a-a) npH 

6) TIPH 

B) npH 

rJ 

V 
J 

b2 
U < C - ---- < V 

J 4a J 

r =(t CJJ J 
J 3 

r 
J 

{t/te[t
3
CJ>,t/Jl]J 

C 
b2 
--- < U < V 
4a J J 

{t/te[t3 CJ), tl CJ) ]v(t2 CJ), t4 CJ)]) 

(11) 

(12) 

(13) 

A C ytJeTOM ycJJOBHll Tl <t<T2 

CJJenyIOUlHM: 

OKOHtJaTeJJhHOe peweHHe RJ 6yneT 

a,) 

6 I> 

B,) 

RJ 

npH 

npH 

H npH 

R 
j 

V = C -
J 

b2 
4a 

RJ {t/te{t CJ\f\[T ,T] J 
3 1 2 

b2 
U < C - ---- < V 

J 4a J 

max (t CJJ, T ) < min (T , t CJl) 
3 1 2 4 

{t/te(max(t CJJ ,T); min(T ,t CJJ) J J 
3 1 2 4 

(14) 

(15) 

npH C 
b2 
4a < u < v peweHHe R 6yneT nepecetJeHHeM 

J J J 
MHOJ!CeCTB 

{ t/te ( (t3 CJ) 1 tl CJ) ]v(t2 CJ) 1 t4 CJ)]) f\[Tl, T)) . (16) 

OnHaKO MOJ!CeT 6b1Tb, tJTO RJ nycTO, (XOTll rJ - HeT, TI03TOMY 

nepexonHM K CHCTeMe C HOMepoM j+l<K, T.K. VJ<VJ+l H CHCTeMa 

(j+l)-all oqepenHoil KaHnHnaT Ha peweHHe (1). 3aMeTHM, tJTo peweHHe 

KOMnJJeKca (1) 3TO COBOKYTIHOCTb HHneKCHPOBaHHblX MHOJ!CeCTB R={Rj}, 

(l<j<K), onHaKO JJI06oe HenycToe MHOJ!CeCTBO RJ, BxonHmee B R, 

llBJJHeTCll caMOCTOl!TeJJhHblM peweHHeM. 
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3. OnHcaHHe MeTona II 

BepHeMCll K MeTony I. OH OCHOBaH Ha nocJJenoBaTeJJbHOM Bbl6ope 

CHCTeM H3 KOMTIJJeKCa (1), HatJHHall C HOMepa jmln' TIOCKOJJbKY HMeeTCll 

nonoJJHHTeJJbHal! HH¢opMaUHll O nocJJenoBaTeJJbHOCTl!X {UI} H {VI), 

i=l, K. 

MeTon II OCHOBblBaeTCll Ha TOM, tJTO xapaKTep peweHHll Rk H3 (1) 

TI03BOJJl!eT "aBTOMaTHtJeCKH" peryJJHpoBaTb, KaKy!O CHCTeMy H3 (1) 

CJJenyeT 6paTb, eCJJH TeKymee MHOJ!CeCTBO paweHHil Rk nycTO. 

HOMep nl nepaoil CHCTeMbl H3 

BbltJHCJJl!eTCll TaK: 

( 1 ) ' nonnel!Cameil peweHHIO, 

1 < n
1 

< K, n =[-!5-]+1 
1 2 ' 

[.] - ueJJall tJaCTb tJHCJJa, (17) 

eCJJH Nn =O, TO CHCTeMa nl -all HeCOBMeCTHa /PHC. 1 / , H Tpe6yeTCll 
1 

nepeilTH K n -oil: 
2 

K+n n
1 

< n2 < K, n2=[- 2-1] (18) 

ECJJH Nn/'0, cnenoaa TeJJbHO no ¢opMy JJaM ( 14) - (16) MOJ!CHO TIOJJYtJHTb 

MHOJ!CeCTBO peweHHil R /PHC.4 H 5/. n . 
1 

OnHaKO npH Rnl={O} BcTynaeT B neilCTBHe 

eme onHH peryJJHTOP Bbl6opa CHCTeM, a HMeHHO npoaepKa ycJJOBHll: 

llJJll 

t Cnll < T 
4 1 • 

(19) 1 

ECJJH (19) BepHO, HOBblil HOMep n2 BbltJHCJJl!eTCll no-npyroMy: 

l+n < n2 < n
1

, n
2
=[- 2-1]. (20} 

n -oil 
2 

CHCTeMbl aHaJJH3HpyeTCll Nn2- tJHCJJO KOpHeil BepxHero 

ypaBHeHHll, 

MeTon 

H B~6op CHCTeM nponOJJJ!CaeTCll, aHaJJorHtJHO (18)-(20). 

II peweHHll KOMTIJJeKca (1) MOJ!CHO cpaBHHTb c peweHHeM 

3anatJH O HaHMeHbllieM KOJJHtJeCTBe B3BeWHBaHHil nJJll onpeneJJeHHll onHoil 

¢aJJblliHBO~_MOHeTbl cpenH M MOHeT. MeTon II cxonHTCll B caMOM xynweM 

cnyqae tJepe3 [ log2K] + 1 waroB Bbl6opa. TOtJHO bueHHTb "cxonHMOCTb" 

MeTona I HeJJb3ll. 

MOJ!CHO COtJeTaTb MeTon 

ycJJOBHil 3apaHee H3BeCTHa. 

1 no pe3yJJhTaTy ycnoBHe 

I H MeTon 

t (nl) > T 
3 2 

5 

II, eCJJH tJaCTb rpaHHtJHblX 

paBHOCHJJbHO N = 0. 
nl 



4. 06o6meHHe KOMnneKca HenHHefiHNK HepaBeHCTB 

B HaCTOHmen pa6oTe paCCMOTpeHN cnoco6N peweHHH KOMnneKca c 

ueHTpanbHOfi ¢YHKUHefi F(t) BTOporo nopHnKa. 

3aMeTHM, qTo K HeMy MOEHO npHB8CTH cnenyIDmHe KOMnneKcN: 

a) 6HKBanpaTHNe: 

{ 
* 4 2 ul :S a*t +b*t +C* :S 

T 
I 
* :s t :s T 

2 

.s i .s K, 

* 

a*atO. 

6) MHoronepeMeHHNe: 

n 
u :S ,:, a X 

L. J J 
=I 

:,; V 
p , 

I 

* v1 , 

{ 

pl 

T :st .s T , 
p2 

s i s K, 
Pl 

rne ¢YHKUHH 

a atO 
J 

XJ=xj (t) 3anaIDTCH HBHO, H nopHnoK 

BToporo no t. 

B) c .KycoqHofi o6nacTbID onpeneneHHH 

{ 

U :s at
2 + bt + C :s V , 

I I 

T :s t :s T , 1 :s i :s K, 
II 2 I 

JJHTEPATYPA 

XJ (t) 

a at o 
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