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1 IlepBag rpynna moanporpamMm

1.1 Oo6paboTka cBOOOIHOIT CTPOKU
Cneundukamus

#include "glpnpp.h"

void npp_free_row(NPP *npp, NPPROW *p);
Haznauenue

[Moanporpamma npp_free_row obpabarbiBaeT CTPOKY P, KOTOpasl sIBJISICTCS
cBOOO/IHOI (HEOrpaHUYIEHHOI [0 3HAKY ):

—00 < Zapjxj < 400. (1)
J

IIpeoGpazoBaHue 3aa4n

Orpannuenne (1) He MOKeT GbITH AKTUBHBIM, CJIE/IOBATEJILHO, OHO SIBJISIETCST
U30BITOYHBIM U €r0 MOXKHO HCKJIIOYUTDH U3 MUCXOJIHON 3aJ1atvu.

Viajenue CTPOKU P B MPsIMOl CUCTEME IPUBOIUT K YIAJICHHUIO CTOJIONA
JIISI MHOYKHTE/Isl 9TOI CTPOKH T, B JiBojicTBenHoi cucteme. ITockonbky crpo-
Ka p He UMeeT IpaHul, To m, = 0, Ho3TOMY yJajleHue COOTBETCTBYIOIIErO
cTOJIONA HE BJUSET Ha JBOMCTBEHHOE PEIICHHE.

BoccranoBsiienne 6a3ucHOroO perieHmns

B pemrenun ncxomHoM 33240 CTPOKA P SABJSIETCS HEAKTUBHBIM ONPAHUICHU-
€M, [I09TOMY OHa IIoJIy4aeT craryc GLP_BS, a ee MHOMKHUTEJIb T, I10JIaraeTcs
PaBHBIM HYJIIO.

BoccranoBiieHue perlieHusi BHYTPEHHEl TOYKU

B pemrenun ncxomHoM 3370240 CTPOKA P SABJISIETCS HEAKTUBHBIM OFPAHUYICHU-
€M, IIO3TOMY €€ MHOXKHUTeJIb T, MOJIaraeTcsl paBHBIM HYJIIO.
BoccraHoBiieHn€E 11€JI0UYNCIIEHHOTO PelleHns

He Tpebyercs.



1.2 OO0paboTka CTPOKHU TUIIA «HE MEHbIIIEe»
Cneundukamus

#include "glpnpp.h"
void npp_geq_row(NPP *npp, NPPROW *p);

Haznauenue

[Tommporpamma npp_geq_row o6pabaTbiBaeT CTPOKY P, KOTOpasl SBJISIETCS
OrpaHNYEeHNEM-HEPABEHCTBOM THUIIA «HE MEHBIIIES

Ly <Y aprs (S Ty), (1)
J

rae L, < Up, mpudeM BepxHsisi TPaHMIa MOKeT oTcyTcTBoBaTh (Up = +00).

IIpeoGpa3oBaHue 3aaun

Orpannuenne (1) MOKHO peoOpa30BaTh K OrPAHUYEHHIO-DABEHCTBY:
Z apjxj — s = Ly, (2)
j

rue
0<s(<Up—Ly) (3)
€CThb HEOTPUIATEIbHAS NEPEMEHHAA USOBIMKQ.
Tak kak B HpsSMOil CHCTeMe TOSBJISIETCS HOBBIH CTOJOEI] S, UMEIOITHit
€/INHCTBEHHLIN HEHYJIEBOH KOI(P(UIIMEHT B CTPOKE P, TO B JIBOHCTBEHHOI
CHUCTEeMe IOABJ/ACTCA HOBagd CTPOKA:

(=1)mp+ A =0, (4)

rae (—1) — xoaddunuent crobua s B CTPOKe P, T, — MHOKHUTEb CTPOKH P,
A\ — MHOXKHUTEJb cToJ01a S, 0 — Koad durmeHT cTo10I11a S B CTPOKE IeJIeBO

dyHKIHIN.
BoccraHoBiieHre 6a3MCHOTO peEITeHns

CraTyc CTPOKHM p B PEIIEHNN UCXOIHON 3a1adn OIPEIe/ISIeTCs CTaTyCOM 9TOM
CTPOKHU U CTATYyCOM CTOJIOIA § B PEIICHUN IIPEOOPA3Z0BAHHON 3a,1a4n:

[IpeobpaszoBannast 3a1a9a Ucxomnas 3ama4a
Craryc crpoku p | Craryc cronbna s | Craryc cTpoku p
GLP_BS GLP_BS —
GLP_BS GLP_NL GLP_BS
GLP_BS GLP_NU GLP_BS
GLP_NS GLP_BS GLP_BS
GLP_NS GLP_NL GLP_NL
GLP_NS GLP_NU GLP_NU




3HaveHne MHOXKUTENS CTPOKU Tp B PEIIeHUM MCXOJHOM 3a/1a4K COBIIQIAET C
€ro 3HadeHreM B PEIIeHUN IIPeodpPa30BAHHON 3a1a4Mn.

IIpumevarus:

1. B pemrennn mpeobpa3oBaHHOM 3aa9M CTPOKa P W CTOJIOEI S He MO-
ryT ObITb 6A3UCHBIMU OJITHOBPEMEHHO, TaK KaK B IIPOTUBHOM Cjydae B 6a3mc-
HOI MaTpUIe UMEJINCh OBl IBa JIMHEHHO 3aBUCUMBIX CTOJIOIA — €INHUIHBIN
cTOJI0EeI, BCIIOMOTaTeIbHOI ITeEPEMEHHOI CTPOKU P U €IUHUYHBINA CTOJIOEI I1e-
PEMEHHOH S.

2. XoTsI B mpeobpas3soBaHHON 3ajade CTPOKa P SIBJISAETCA OrPpaHUIECHIEM-
PaBEHCTBOM, OHA MOKET ObITh OA3MCHOM (HeaKTI/IBHoﬁ) B CJIy4ae BBIPOXKJICH-
HOI'O PelIeHUs.

BoccranoBiieHne pelnieHnsi BHyTPEHHEN TOYKU

SHaueHne MHOXKHUTEJIS CTPOKU 7, B PENICHUN MCXOJHOM 3a/1a9y COBIIAJIACT C
€ro 3HadeHneM B PEIIEeHUU MIPEodPA30OBAHHON 3a,1a4N.

BoccraHoBJ/IeHTE I1€I0YNCIIEHHOTO PEIeHNs

He tpebyercs.



1.3 OO0paboTka CTPOKHU THUIIA «HE DOJIBIIIE»
Cneundukamus

#include "glpnpp.h"
void npp_leq_row(NPP *npp, NPPROW *p);

Haznauenue

[Moanporpamma npp_leq_row obpabarTbIiBaeT CTPOKY P, KOTOpas sIBJISICTCS
OTpaHUYCHUEM-HEPABCHCTBOM THIIA, «HE OOJIbIIEe» :

(Lp <) Zam’x]’ < Up, (1)
J

rae L, < Up, mpudeM HUKHsIsl TDAHHIA MOXKET OTCYTCTBOBATE (L, = —00).

IIpeoGpa3oBaHue 3aa4u

Orpannuenne (1) MOKHO 1peoOpa30BaTh K OrPAHUYEHHIO-DABEHCTBY:
Z apjxj + s = Up, (2)
j

rue
0<s(<Up—Ly) (3)
€CTb HEOTPHUIATETLHAST NePEMEHHAA HEDOCNAMKA.
Tak kak B HpsSMOil CHCTeMe TOSBJISIETCS HOBBIH CTOJOEI] S, UMEIOITHit
€/INHCTBEHHLIN HEHYJIEBOH KOI(P(UIIMEHT B CTPOKE P, TO B JIBOHCTBEHHOI
CHUCTEeMe IOABJ/ACTCA HOBagd CTPOKA:

(+1)mp + A =0, (4)

rae (+1) — xkoadbdunuent croabua s B CTPOKe P, T, — MHOKHUTEb CTPOKH P,
A\ — MHOXKHUTEJb cToJ01a S, 0 — Koad durmeHT cTo10I11a S B CTPOKE IeJIeBO

dyHKIHIN.
BoccraHoBiieHre 6a3MCHOTO peEITeHns

CraTyc CTPOKHM p B PEIIEHNN UCXOIHON 3a1adn OIPEIe/ISIeTCs CTaTyCOM 9TOM
CTPOKHU U CTATYyCOM CTOJIOIA § B PEIICHUN IIPEOOPA3Z0BAHHON 3a,1a4n:

[IpeobpaszoBannast 3a1a9a Ucxomnas 3ama4a
Craryc crpoku p | Craryc cronbna s | Craryc cTpoku p
GLP_BS GLP_BS —
GLP_BS GLP_NL GLP_BS
GLP_BS GLP_NU GLP_BS
GLP_NS GLP_BS GLP_BS
GLP_NS GLP_NL GLP_NU
GLP_NS GLP_NU GLP_NL




3HaveHne MHOXKUTENS CTPOKU Tp B PEIIeHUM MCXOJHOM 3a/1a4K COBIIQIAET C
€ro 3HadeHreM B PEIIeHUN IIPeodpPa30BAHHON 3a1a4Mn.

IIpumevarus:

1. B pemrennn mpeobpa3oBaHHOM 3aa9M CTPOKa P W CTOJIOEI S He MO-
ryT ObITb 6A3UCHBIMU OJITHOBPEMEHHO, TaK KaK B IIPOTUBHOM Cjydae B 6a3mc-
HOI MaTpUIe UMEJINCh OBl IBa JIMHEHHO 3aBUCUMBIX CTOJIOIA — €INHUIHBIN
cTOJI0EeI, BCIIOMOTaTeIbHOI ITeEPEMEHHOI CTPOKU P U €IUHUYHBINA CTOJIOEI I1e-
PEMEHHOH S.

2. XoTsI B mpeobpas3soBaHHON 3ajade CTPOKa P SIBJISAETCA OrPpaHUIECHIEM-
PaBEHCTBOM, OHA MOKET ObITh OA3MCHOM (HeaKTI/IBHoﬁ) B CJIy4ae BBIPOXKJICH-
HOI'O PelIeHUs.

BoccranoBiieHne pelnieHnsi BHyTPEHHEN TOYKU

SHaueHne MHOXKHUTEJIS CTPOKU 7, B PENICHUN MCXOJHOM 3a/1a9y COBIIAJIACT C
€ro 3HadeHneM B PEIIEeHUU MIPEodPA30OBAHHON 3a,1a4N.

BoccraHoBJ/IeHTE I1€I0YNCIIEHHOTO PEIeHNs

He tpebyercs.



1.4 O6paborka cBOOOJHOrO CTOJIOIA
Cneundukamus

#include "glpnpp.h"

void npp_free_col (NPP *npp, NPPCOL *q);
Haznauenue

[Mommporpamma npp_free_col obpabarbiBaeT CTOJIOET ¢, KOTOPBIH SBJISIETCS
CBOOO/IHBIM (HEOIDAHUYEHHBIM 110 3HAKY ):

—00 < xg < 400. (1)

IIpeobpazoBanue 3aga4u

CBO60,ZLHYIO IIEPEMEHHYIO MO2KHO 3aMEHUTH DPAa3HOCTbIO HEOTpUIaTE/IbHbBIX

[IepEMEHHBIX:
=8 —5" &, >0 (2)
q ) & = U

Eciu canrars, 4ro B npeobpasoBaHHON 3ajade T, COOTBETCTBYET §', TO
npeobpazoBanue (2) IPUBOAUT K MOSBJICHUIO HOBOrO CTOJIONA 8, KOTODBIi
OTIMYAETCA OT CTOJIOHA ' TOMBKO 3HAKOM KO3((DUIMEHTOB B CTPOKAX Orpa-
HuYeHui u 1neieBoit dyukimu. TakuMm o0pa3oM, ecjiu B JBONCTBEHHON CHUCTe-
Me cToJIOIY S/ COOTBETCTBYET CTPOKA:

Z QiqT; + N = Cqs (3)

TO cronbiy s’ Gyaer cOOTBETCTBOBATL CTPOKA:

Z(_aiq)ﬂi + N = —Cqs (4)

OTKY/la CJIEAYy€eT, 9TO:
N+XN =0 = N=XN =0, (5)

rae X, N\ > 0 — muOoxkuUTen cTosbnoB s’ u s”.

BoccranoBsiienne 6a3ucHOro perieHmns

B coorsercrBun ¢ (5) craryc crosblia ¢ B PeIleHn: MCXOHON 3a/a4d1 Olpe-
JIeJISIeTCs CTaTycoM CToJIONoB ' u s” B pemennn nmpeobpa3oBaHHON 3a1a4u:

[TpeobpazoBannas 3agatia Ucxonnas 3amaqa

Craryc cronbua s’ | Craryc cronbua s” | Craryc cronbua g
GLP_BS GLP_BS —
GLP_BS GLP_NL GLP_BS
GLP_NL GLP_BS GLP_BS
GLP_NL GLP_NL GLP_NF




Buavenue cTosdia ¢ Beraucisercs o dopmyse (2).

IIpumevarus:

1. B pemenun npeobpazoBanHoil 3aaun cTos101bI 8" 1 s He MOTyT GBITH
6a3UCHBIME OJJHOBPEMEHHO, MOCKOJIBKY OHHM OTJIMYAIOTCS TOJHKO 3HAKOM, a
SHAYUT, ABJIAIOTCA JIMHEHHO 3aBUCHMBIMU.

2. Xots crosberr q sBJIsieTCsi CBOOOTHBIM, OH MOXKET ObITh HEOA3UCHBIM B
cJlydae BbIPOXKJIEHHOIO JIBOCTBEHHOIO PEIIeHMs UCXOIHOM 3a/1aduu.

3. Ecimm crosber ¢ siByisieTcsl TeJIOYUC/IeHHBIM, TO cTosIonb! s’ u s” Takxke
SIBJISIIOTCS T1€JIOYUC/ICHHBIMHE.

BoccranoBiieHune pelrieHnsi BHyTPEHHEN TOYKU

Buauenue cTosbma ¢ Beraucysiercs no gopmysie (2).

Boccranosienue MeJIOYNCJIEHHOI'O pelnieHusd

Buauenue cTosbma ¢ Beraucsiercst no gopmysie (2).



1.5 O6paboTKa cToJI0IIa ¢ HEHYJIEBO HUXKHell rpaHuiieii
Cneundukamus

#include "glpnpp.h"

void npp_lbnd_col (NPP *npp, NPPCOL *q);

Haznauenwue

[Mommporpamma npp_lbnd_col obpabarbiBaeT CTOJOEI] ¢, KOTOPBIA HMeeT
HEHYJIEBYIO HUKHIOIO I'DAHUILY:

lg < zq (S ug), (1)

rae lq < ug, IpuYeM BepXHsisl IPAHUIA, MOJKET OTCYyTCTBOBATDH (g = +00).

IIpeob6pazoBanue 3aga4u
Crostber] ¢ MOXKHO 3aMEHUTH CJIEJIYIONIUM 00Pa30M:
Tq=lg+ s, (2)

e
0<s (<ug—1Iy) (3)

SIBJISIETCST HEOTPUIATEHHON TIePEeMEHHO.
IMoxcrassist x4 U3 (2) B CTPOKY I1eJ1€BOi (DYHKIINI, IOy IHM:

z = E CjTj + o = E CjTj+ Ccqg + co =

J J#q
= chxj +cg(lg+s)+co = chxj + ¢4 + o,
J#aq J#q
e
Co = cp + ¢cgly (4)

€CTh CBOOOJTHBIN |JIeH TIeJIeBOH (DYHKIINU B Mpeobpa3oBaHHON 3ajade. Awa-
JIOTUYIHO, TOJCTABIAA Ty B CTPOKY 7, ITOJLyIUM:

L, < Zaij:cj <U, = L;< Zaijxj + ajqxq < Uu, =

J J#4q
L; < Zaij:cj + aiq(lq + 8) <U; = Zz < Zaijxj + aig$ < Ui’
J#4q J#4q
riae . e
Lz’ == Lz - aiqlq, Uz == Uz - aiqlq (5)

€CTh HUXKHSS U BEPXHsisl TPAHUIILI CTPOKU ¢ B IIPEOOPA30BAHHON 3a/1ate.
[Tpeobpazosanue (2) He U3MEHSIET JIBOWCTBEHHYIO CHCTEMY.
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BoccranoBieHue 6a3uCHOTO pelleHust

Craryc cronbia ¢ B pelleHMd HMCXOJHONW 3aJadd COBIAJAET CO CTATYCOM
crojbria § B perieHnn IpeobpasoBaHHOl 3ajzaun (GLP_BS, GLP_NL win
GLP_NU). Bnauenue cTosbra ¢ Beraucysiercst no gpopmyie (2).

BoccranoBiieHne pelnieHnsi BHyTPEHHEN TOYKU

Buauenue cTosbma ¢ Beraucysiercs no gopmysie (2).

Boccranosienue IMeJIOINCJIEHHOI'O pelleHusd

Buauenue cTosbma ¢ Beraucsiercs no dopmysie (2).
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1.6 Oo0paboTka cToJsbia c BepxHeii rpaHuliei
Cneundukamus

#include "glpnpp.h"

void npp_ubnd_col (NPP *npp, NPPCOL *q);
Haznauenue

[Moanmporpamma npp_ubnd_col obpabarbiBaer crTosber; ¢, KOTOPBI uMeeT

BEPXHIOI0 T'PAHUILY:
(lg <) g < ug, (1)

rae ly < ug, IpuYeM HIZKHSISI TPAHHIA MOKET OTCYTCTBOBATH ([, = —00).

IIpeob6pazoBanue 3aga4u
Crosber] ¢ MOXKHO 3aMEHUTH CJIEJIYIONIUM 00Pa30M:
Tg=Ug— S, (2)
rie
0<s (Sug—1lg) (3)

ABJIETCs HEOTPULATEIbHON IIePEeMEeHHOI.
Ioncrabnas x, ns (2) B cTpOKY 1esieBoil (hbyHKIMHI, [TOJTY IHM:

z = chxj +co = chxj +cqxg+co =
J J74q
= chxj +cqlug —s) +co = chxj — €¢5 + Co,
J74q J7q
e
Co = Cp + Cquyq (4)

ecThb CBODOJHBIN “WJIeH Ie/1eBoi (byHKIMN B IIpeobpa3soBaHHON 3ajade. AHa-
JIOTUYHO, TOJICTABJIAA Ty B CTPOKY %, TIOJIyNM:

L, < Zaij:cj <U, = L;< Zaij:cj + ajqxq < Uu, =

J J#q
L; < Zaijxj + aiq(uq — S) <U;, = fz < Zaij:t?j — g8 < ﬁi,
J#q J#q
rie
Li = Li — QjqUq, Ui = Ui — QiqUgq (5)

€CTb HUZKHAA U BEPXHAA I'PaHUIBI CTPOKN 1B Hpeo6pa30BaHH0171 3aJaqe.
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BaMeTuM, 4TO IpHU IEpexoje K IpeodpasoBaHHON 3ajade Ko duimen-
TBl Cq U (Gjg MEHSIOT CBOM 3HAaKU Ha NPOTHUBONOJIOXKHBIE. IloaToMy cTpoka
JIBOWICTBEHHON CHCTEMBbI, COOTBETCTBYIOINAS CTOJIOIY ¢:

Z QigTi + Ay = ¢4 (6)

7

B IPeoOpa30BaHHOM 3ajiade MPUMET CJICIYIONINA BUI:
D (—aig)mi + A = —cq, (7)
7
OTKY/a CJEAYyET, 9TO:

Ag = —As, (8)

rje Ay — MHOXKHUTE/Ib CTOJIONA ¢ B UCXOJIHOM 3aj1a4e, Ay — MHOXKUTE/b CTOJIO-
Ia § B IpeobpasoBaHHOl 3a1ade.

BoccranoBsiienue 6a3ucHOro perieHuns

B coorBercrBum ¢ (8) craryc croabiia ¢ B PEIIEHUN UCXOHON 3aJ1a9u OIpe-
JIEJISIETCST CTATYCOM CTOJIONA § B peIeHnn mpeobpa3oBaHHOM 3aa9u CIIeTy-
IOIIIM 00Pa30oM:

Craryc crosibia s Craryc crosibia ¢
(npeobpaszoBanHas 3a/a4a) | (McxoxHas 3a/a4a)
GLP_BS GLP_BS
GLP_NL GLP_NU
GLP_NU GLP_NL

Buauenue cTosbma ¢ Beraucssiercst no gopmyse (2).

BoccranoBiieHune pelrieHnsi BHyTPEHHEN TOYKU

Buauenue cTosbma ¢ Beraucssiercst no gopmysie (2).

Boccranosienue IMeJIOYNCJIEHHOI'O pelnieHmnsd

Buavenue cTosdia ¢ Beraucisercs 1o dopmyse (2).
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1.7 O6paboTKa HEOTPUIIATEJIBHOIO CTOJIOIA C BEPXHEN
rpaHunein

Cneundukamus

#include "glpnpp.h"

void npp_dbnd_col (NPP *npp, NPPCOL *q);
Haznauenue

[Moanporpamma npp_dbnd_col obpabaTbiBaeT CTOJIOEI ¢, KOTOPBIN SABJISICTCS
HEOTPUIATE/ILHBIM 1 MMeeT BEPXHIOK I'DaHUILY:

0<xy <ug, (1)

rae ug > 0.

IIpeobpazoBanue 3aga4u

BepxHroio rpasuity cTosbdia ¢ MOXKHO 3aMEHUTD CJIEIYIOIMMM OTPAaHUIeHIEM-
PaBEHCTBOM:
Tg+ S = Ug, (2)

rie s > 0 — HeoTpuUIATEIbHAS NEPEMEHHAA DONONHEHUA.

Tak KaK B IpsMOil cuCTeMe BMeCTe C HOBOI CTpPOKOii (2) mosiBiisiercst
HOBBII CTOJIOEI] S, UMEIOIIN €IMHCTBEHHBII HEHYJIeBOM KOI(MDDUIINEHT B 9TOH
CTPOKe, TO B JBOMCTBEHHON CHCTEME IOABJIAETCS HOBasl CTPOKA:

(+1)7 + Xs =0, (3)

rie (+1) — koadpdunuent cronbia § B cTpoke (2), 7 — MHOXKHUTEIb CTPOKH
(2), \s — MHOXUTE)b CcrOJONA S, 0 — KO3bduUIMEHT cToabIAa S B CTPOKE
11eJIeBOI (DYHKITUM.

BoccranoBsiienue 6a3ucHOro perieHmns

Craryc cTosibiia ¢ B pelieHnn UCXOTHON 3aIa1i OIPEIeIsIeTCsl er0 CTATYCOM
1 CTATyCOM CTOJIOIA S B PEIIEHUH IIPeoOPa30BAHHON 3a1a4n:

[Tpeobpasosannas 3a1ada Vcxomnast 3a1a9a
Craryc crosibma g | Crarye crosdna s | Craryc crosdna g
GLP_BS GLP_BS GLP_BS
GLP_BS GLP_NL GLP_NU
GLP_NL GLP_BS GLP_NL
GLP_NL GLP_NL GLP_NL*
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3HadeHne CTOJIONA ¢ B PEITIEHUN MCXO/IHOM 3a/1a91 COBIAJIAET C €r0 3HATEHU-
eM B pelieHnn peodPa30BAHHON 3a1a4H.

IIpumevarus:

1. @opMaIbHO B peIeHnn Mpeodbpa30BAHHON 3a/Ia9l CTOJIOIB ¢ U § HE MO-
ryT ObITH HEOA3UCHBIMU OJHOBPEMEHHO, TaK KaK B IIPOTHBHOM CJIydae ObLIO
Ob1 HapyIIeHo orpanndenue (2). OHAKO, €CIIN BeJIMINHA Uy OJIH3Ka K HYJIIO,
TO HapyIIleHne orpaHndIeHusi (2) MOXKeT HAXOJUThCs B IIPeJiesiaX JOMyCTUMOM
MIOTPENTHOCTH JaXKe ecan oba cTosoma ¢ u s HebasucHble. B 9TOM BBIPOK IeH-
HOM cJjlydae CTPOKa (2) MOXKeT OBITh TOJIBKO 0Aa3UCHOM, T. €. OBITH TOJBKO
HEaKTUBHBIM OTpaHUYeHneM (B IIPOTUBHOM CJIydae COOTBETCTBYIOIIAsl CTPO-
Ka 6a3MCHOI MATPUITBI ObLIa OBl HYJIEBOI ). DTO MO3BOJISIET BHIBECTH U3 Oa3uca
BCIIOMOTaTeJIbHYO IIEPEMEHHYIO CTPOKHU (2), 3aMeHsIsl ee [IePEMEHHOM 101101~
HEHUS S, ¥ CIUTATH, TAKUM 0DPa30M, UTO CTOJOEI § ABJIAETCS OA3UCHBIM.

2. Ecim cronbery ¢ sIBJsIETCST MEIOUUCIEHHBIM, TO CTOJIOEIT S TAKXKe SIB-
JISIETCST TIeJTOUNCTICHHBIM.

BoccranoBiieHue pelrieHnsi BHyTPEHHEN TOYKU

3HadgeHmne CTOJONA ¢ B PEITICHUN UCXOTHON 3a/Ia<N COBIAIACT € €r0 3HATCHU-
€M B pEeIIeHn’ TpeoObpa30BaHHON 3a/Ia4H.

BoccraHnoBisieHu€e 11€1049UCJIEHHOTO PEIleHns

3HaveHne cTosI0a ¢ B PEIIeHN: UCXOAHOM 33291 COBIAIAET C €ro 3HAYCHNU-
€M B peIlleHnn IpeoOpa30BaHHON 3ada4M.
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1.8 O6paborka (PpMKCHPOBAHHOI'O CTOJIOIA
Cneundukamus

#include "glpnpp.h"

void npp_fixed_col(NPP *npp, NPPCOL *q);
Haznauenwue

[Moanporpamma npp_fixed_col obpabaTbiBaeT CTOJOEI ¢, KOTOPBIi ABJISIET-
¢t PUKCUPOBAHHBIM:

Tq = Sq, (1)

rjie 84 — COOTBETCTBYIOIee 3HAUEHUE CTOJIONA.

IIpeobpa3oBanue 3aga4u

3HadeHrne (PUKCUPOBAHHOIO CTOJIOIA MOXKHO IMOJICTABUTH B CTPOKY IEJIEBOI
QYHKIUU 1 CTPOKU OFPAHUYEHUN M T€M CAMBIM UCKJIIOUUTH ITOT CTOJIOE] U3
3aJla9u.

[MoncraBnas x4 = sq B CTPOKY IeJieBOi (DYHKIINY, Oy dInM:

z = E CjTj + Cco = E CjTj+ Ccqtg + co =

J J74q
= chxj + CqSq + Co = Z ¢;Tj + Co,
J74q J74q
rae
Co = o t+ C¢Sq (2)

€CTh CBOOOJTHBIN |JIEH TIeJIeBOH (DYHKIINU B Mpeobpa3oBaHHON 3aaade. Awna-
JIOTMYHO, IOJICTABIAA Tg = Sq B CTPOKY &, IOJIyYNM:

L; < Zaij:cj <U, = L;< Zaij:cj + ajgxg < Uu, =

J i#q
L; < Zaij:cj +aigsq <U; = Zz < Zaijzcj < Uia
J#q i7q
rie
Li = Li — Q4qSq, Ui = Ui — Q4qSq (5)

€CTb HUXKHAA N BEPXHAA I'PaHUIBI CTPOKN 1B Hpeo6pa30BaHH0171 3aJaqe.

BoccranoBsiienne 6a3uCcHOroO perieHmns

B pemenun wmcxommoit 3ajgadm crosberr g mosydaer craryc GLP_NS, a ero
3HAYCHUE TI0JIaracTcs PaBHBIM Sq.
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BoccranoBiieHue pellieHusi BHYTPEHHEl TOYKU

3Hauenue cTosIONA ¢ TOJAraeTCs PABHBIM Sy .

Boccranosiienue OEe/JIOYMCJIEHHOI'O penieHmud

3HaueHue CTO.H6Ha g 1moJjiara€Tcd paBHBIM Sg.
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1.9 O6paboTKa MoYTH PaBHBIX I'PAHUI] CTPOKU
Cneundukamus
#include "glpnpp.h"
int npp_make_equality(NPP *npp, NPPROW *p);
Haznauenwue
[Tomporpamma npp_make_equality obpabaTbIBaeT CTPOKY p:
Ly < Zapjxj < Up, (1)
J
raie —oo < Lp < Up < +00, T. €. KOTOpas SBJILETCS JABYCTOPOHHUM OIDaHU-
YeHUEM-HEPaBEHCTBOM.
Bosspaimaemoe 3Hauenune
0 — rpaHuIlbl CTPOKHU HE M3MEHUJIUCD;
1 — cTpoka ObLIa 3aMeHEHa OrpAHMICHUEM-PABEHCTBOM.
IIpeobpa3oBanue 3aga4u

Ecisin rpanunpt crpoku (1) ouenb 6M3KM JIPYT K JIPYTY:
Up - Lp <eg, (2)

rae € — abCOJIIOTHBIN JIOMYCK Ha 3HAYEHUE CTPOKHU, TO TAKYIO CTPOKY MOYKHO
3aMEHUTH MMOYTU SKBUBAJEHTHBIM OIDAHUYEHUEM-PABEHCTBOM:

Zapjxj =b. (3)

rae b = (L + Up)/2. Ecam npu sToM mpaBasi 9acTh (3) OKa3bIBAETC OYEHD
6IM3KOM K cBOEMy OJIMzKaiiieMy 1eoMy:

b— [b+05]] <e, (4)

TO 11€JIECO00PA3HO B KA4eCTBE MPAaBOil YaCTH MCIIOJIb30BaTh 9TO OJIMKAaiiIee
eJIoe.

BoccranoBieHue 6a3uCHOTO pelleHus

CraTyc CTPOKHU p B PEIIEHUN UCXO/IHOM 3a1a91 OIPeIeJIsIeTCs €€ CTaTyCOM U
3HAKOM €€ MHOYKHTEJNIA 7 B PENICHUN IIPe0OPa30BaHHON 3a/1atMu:
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Craryc cTpoku p Buak | Craryc cTpOKH P
(mpeobpasoBanHast 3a7a4a) | 7, | (McxomHas 3asada)

GLP_BS + GLP_BS
GLP_NS + GLP_NL
GLP_NS — GLP_NU

3Havenne MHOKHTEIIS CTPOKH T, B PEIICHUN MCXOHOI 3a/1a41 COBHAJIACT C
€ro 3HadYeHreM B PEIIeHNN IIPeodpPa30BAHHON 3a1a4Mn.

BoccranoBiieHne pelrieHnsi BHyTPEHHEN TOYKU

3Havenue MHOMKHTEIIS CTPOKH T, B PEIICHUN MCXOHOIN 3a/1a91 COBHAJIACT C
€ro 3HadYeHreM B PEIIeHUN IIPeodPa30BAHHON 3a1a4Mn.

Boccranosienue IMIeJIOINCJIEHHOI'O pelIeHusAd

He tpebyercs.
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1.10 O6paboTka IIOYTH pPaBHBIX I'PAHUIL] CTOJIOIIA
Cneundukamus

#include "glpnpp.h"

int npp_make_fixed(NPP *npp, NPPCOL *q);
Haznauenue

[Toanporpamma npp_make_fixed obpabaTbiBaeT cToJIOEIL ¢:
lg <xg < uy, (1)
rae —oo < lg < ugy < +00, T. €. KOTOPBIil UMeeT 00e HUXKHIOI U BEPXHIOIO
TDAHMUIIBL.
Bosspaimaemoe 3HaueHune
0 — rpaHuIlsl cTOIONA HE U3MEHUJIUCH;
1 — crosiber 6611 3aduKCHpPOBaH.
IIpeoGpa3oBaHue 3aa4n

Eciu rpanunpt crpoku (1) odenb 6M3Ku ApyT K JAPYyTY:
ug —lg <e, (2)

rie € — abCOJIIOTHBIN HOITYCK Ha 3HAYEHUE CTOJIOIA, TO TAKOW CTOJIOEI] MOYKHO
3a(PUKCUPOBATD:

Tq = Sq. (3)

rae sq = (g + ug)/2. Ecin npu sTom ¢uKcHpoBaHHOE 3HAYEHNE CTOJIONA S,
OKa3bIBaeTCs OUYeHb OJIN3KUM K CBOEMYy OJIMmrKallllleMy LesIoMy:

|sq — [sq +0.5] <e, (4)

TO 11e/IeCO00PA3HO B KavdecTBe (PUKCHPOBAHHOIO 3HAYEHUS CTOJIOIA MCITOJIb-
30BaTh 3TO OJIMZKAlIIee IeJIoe.

BoccranoBsiienne 6a3ucHOroO perieHmns

B 1BoiicTBeHHOI cumcTeMe KakK HMCXOIHON, TakK W IPeoOPA30BAHHON 3a/1a9u
CTOJIOIY ¢ COOTBETCTBYET CJIEIYIOIIAasi CTPOKA:

Z QiqT; + )\q = Cq- (5)
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[TockosibKy 3HAYMEHMST MHOXKUTE/IEH T; JIJIsT BCEX CTPOK U3BECTHBI U3 PEIICHUST
npeobpa30BaHHON 3a/1auM, PABEHCTBO (5) MO3BOJISIET BBIYUC/IATH 3HAYCHUE
MHOXKHUTEJs1 (OTHOCHTEJIbHYIO OIEHKY) JIJIsl CTOJIONA ¢:

)\q =Cq — Zaiqm. (6)

Craryc crosibria ¢ B peleHnr UCXOIHON 3aJIadu OIPeIeIsieTCsl ero Cra-
TYCOM 3HAKOM €0 MHOYKHTEJA Ay B PEIICHUN ITPeoOPa3OBaHHON 3a/1adMH:

Craryc crogibma g 3unak | Craryc cToJsbia ¢
(mpeobpasoBanHas 3a1a4a) | A, | (ucxonmas 3a1a4a)
GLP_BS + GLP_BS
GLP_NS + GLP_NL
GLP_NS - GLP_NU

3HadeHne CTOJIONA ¢ B PEIIEHUN MCXO/IHOM 3a/1a91 COBIAJIAET C €r0 3HATEHU-
€M B PEIIeHnN TPeoOpa30BaHHON 3aJIaYH.

BoccranoBiieHne pelnieHnsi BHyTPEHHEN TOYKU

3Havenne cTojI0a ¢ B peIIeHn: NCXOIHOM 3aa9i COBIAIAeT C €ro 3HAYCHNU-
€M B peIlleHun IpeoOpa30oBaHHON 3a a4,

Boccranosiienue OEe/JIOYMCJIEHHOI'O penieHmud

He Tpebyercs.
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2 Bropas rpynna mojiporpamMmm

2.1 OO6paboTKa mycToii CTpPOKM
Cneundukamus

#include "glpnpp.h"

int npp_empty_row(NPP *npp, NPPROW *p);
Haznauenue

[Tommporpamma npp_empty_row oOpabaTbiBaeT CTPOKY p, KOTOpas SABJISIETCS
IIyCTOM, T. €. KO3(MPUIMEHTHI BCEX CTOJIOIOB B 3TOI CTPOKE PaBHBI HYJIO:

LPSZO'xJSUP7 (1)
J

riae L, < Up.

Bosspaimaemoe 3HadyeHune

0 — ycremuas 06paboTKa;

1 — 3a/1a1a HEe UMEET HPAMBIX JOIMYCTUMBIX PEIICHU.
IIpeobpa3oBanue 3aga4u

Ecan Bomonnensr ycj1oBUA:
Ly < +e, Up > —¢, (2)

r7e € — abCOJIIOTHBII JIOIYCK Ha 3HAYEHUE CTPOKHU, TO TaKas CTPOKA SBJISIETCS
n36bITOYHOI. B 9TOM Cilydae ee MOXKHO 3aMEHUTDH 9K6UBAAEHMHOT N3OBITOY-
HOIl CTPOKOI, KOTOpasi sIBJIsieTCsl CBOOOJHON (HEOrDAHUYIEHHO MO 3HAKY ),
U UCKJIIOYUTH M3 33J1a4d. Kcin »Ke yKasaHHbIE YCJIOBUS HE BBIIIOJIHSAIOTCS,
TO CTPOKa P ABJAETCS HEJOIyCTUMON M, CJIeJI0BaTeIbHO, 33/1a9a He MMeEeT
(UPSIMBIX) JIOIYCTUMBIX DEIIeHUI.

BoccranoBieHue 6a3uCHOTO pelleHus

CwM. ogpaza. «ObpaborKa ¢BOOOIHON CTPOKM».

BoccranoBiieHue perlieHusi BHYTPEHHEl TOYKU

CwM. ogpaz. «O6paborKa ¢BOOOIHON CTPOKM».

Boccranosienue MeJIOYNCJIEHHOI'O pelleHusd

He tpebyercs.
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2.2 OO6paboTka IIycTOro cToJiona
Cneundukamus
#include "glpnpp.h"
int npp_empty_col(NPP *npp, NPPCOL *q);
Haznauenue
ITommporpamMma npp_empty_col obpabarTbiBaeT cTOJIOET q:
lg < xq < ug, (1)
rie ly < Uy, KOTOPBIii ABJISETCH IIyCTHIM, T. €. BXOJIHUT BO BCE CTPOKM OTDaHN-
YeHUl ¢ HYJIEBBIM KOI(MDPUITUEHTOM.
BosBpaiijaemoe 3Ha4YeHne
0 — ycremuas 06paboTKa;
1 — 3a/1a1ua He UMeeT JBOMCTBEHHBIX JIOMYCTUMBIX DEIICHHIA.
IIpeob6pa3oBanue 3aga4u

[Tycromy cTosibIly ¢ B JBOMCTBEHHOl CHCTEME COOTBETCTBYET CTPOKA:
E 0-m 4+ Ay = cq, (2)
%

OTKYyda CJIeayeT, 9TO:

Ag = Cq. (3)
Ecin nmeer mecro ciydait:
cq < —¢€, (4)

r7e € — abCOJIFOTHBIH JIOYCK HA 3HAUYEHNE MHOXKUTEJIST CTOJIONA, TO HUMKHSIST
rpanuna crojbna l, JomKHa OBITH aKTUBHOM, YTOOBI 00ECIeYNTDh JIBOHCTBEH-
HYIO JIOIYCTHMOCTD pelenus.! B 3ToMm ciydae crosber; MOKHO 3aUKCHpPO-
BaTh Ha HIDKHEH rpaHuie’ ¥ HCKIIOYHTH €ro U3 3a3Ja9d. BCJi IpH 9TOM
cronber] He MMeeT KOHEYHOII HIKHeil rpanuipl ([, = —o00), TO 3a1a4a He
HMeeT JIBOHCTBEHHBIX JIONYCTHMbBIX pelneHmii.?

'HamoMHuM, 9TO BO BpeMs IDPEIPOLECCOPHOH 06pabOTKU 3a1ada BCEILa HMEET BUIL
MUHUMUA3AIAHN.

2Ecan cronGery sSIBISIETCS IIEJIOUNCIEHHEIM, TO €r0 IPAHMIEI TAKXKe MPEIoNarajoTCs
[I€JIOYUCIIEHHBIMU.

3910 crpaBeymBo kKak st JIII- tak m jyra LJIII-3amaa. Ecmu JIII-penakcarmst
He MMeeT JBONCTBEHHBIX JOMYCTUMBIX PEIeHUi, TO MO0 OHA HE WMeeT MPSIMBIX JOIy-
CTHUMBIX pemrennii, u caenosarennsno, 1IJI11-3amava Tak:ke He MMeeT TONYCTUMBIX pelie-
uuit, 6o JIII-penakcaiys uMmeeT HeOTpaHUYEHHBIH MUHUMYM. B mocseaeM cirydae, eciu
IIJITI-3a1a49a umeeT XOTsI GBI OHO JOILYCTIMOE [IETOYNUCTEHHOE PEIIEHNE, OHA TaKKe UMeeT
HEOTPAHMYEHHBIH ([IEJI0UNCIICHHDIA) MUHIMY M.
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Ecsin umeer mecTo ciryvaii:
cq > ¢, (5)

TO YTOOBI O0ECIIEUUTH JIBOWCTBEHHYIO JIOIYCTUMOCTDL PEIIeHUsI aKTHUBHOI
JOJIZKHA OBITh BEpXHsisl TPAHUIIA, CTOJIOIA Ug. B sTom cirygae crosbern MOXKHO
3adUKCUPOBATh Ha BEpXHE I‘paHI/ILLGQ I UCKJ/IOYUTL €ro m3 3ajadu. Kcim
IIPH 9TOM CTOJIOEI] HEe MMEET BEepXHEeH T'PAHHUIIHI (uq = +oo), TO 3aJa4da He
uMeeT IBOMCTBEHHBIX JIOILyCTUMBbIX pemeHI/H?I.3

Ecnn »xe nmeer mecTo citydaii:

—e < ¢q < e, (6)

TO JIBOACTBEHHAS JIOIYCTUMOCTD DENICHUs HE 3aBHCHT OT 3HAYECHUS CTOJIONA.
B sTom ciydae crosber; MoxKHO 3aUKCHPOBATH Ha HIKHEl (ecitn [; > —00)
WM BepxHeil rpanuie (ecan uy < +00) WM B Hyse (ecau CToJber He orpa-
HUYEH II0 3HaKy) 1 NCKJIIOYUTH €I0 U3 33,,[(&‘{1/1.4

BoccranoBieHue 6a3uCHOTO pelleHust

Cwm. mozpas. «O6paborka GUKCHPOBAHHOTO CcTo/01ay. [lociie BoccTaHOBIIE-
Husi cTosiber 6yer umerh craryc GLP_NS. Eciu Ha camoM Jiesie 3ToT cToJioer]
He sIBJIsIeTCsl (PUKCHPOBAHHBIM (l; < Ug), €r0 CTATYC CIE/[yeT 3aMEHHTDb Ha
GLP_NL, GLP_NU wym GLP_NF B 3aBHCUMOCTH OT TOI'O, Ha KaKOW I'PAHUIEC OH
ObLT 3aUKCUPOBAH MIPHU IPEoOPA30BAHNN 33 1a9H.

BoccrTanoBiieHue perlieHusi BHYTPEHHEl TOYKU

CwM. ogpaz. «Obpaborka PUKCUPOBAHHOIO CTOJIOIAS.

Boccranosienue MeJIOYNCJIEHHOI'O pelieHunsd

CwM. ogpaz. «Obpaborka PUKCUPOBAHHOIO CTOJIOIAS.

‘Ecmu crosGer mMeeT 06€ HUKHIOI I BEPXHIOK I'DAHUIBI, MOMXKHO BEIODATH Ty M3 HIIX,
abCoTIOTHAST BEJIMYUNHA KOTOPOI MEHbIIIE.
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2.3 OO6paboTka HEABHOTO 3HAYEHUS CTOJIOIA
Cneundukamus

#include "glpnpp.h"
int npp_implied_value(NPP #npp, NPPCOL *q, double s);

Haznauenue

s cronbia q:
lg <xg <y, (1)

rje lg < ug, noamporpamma npp_implied_value obpabaTbiBaeT ero 3aJaH-
HOe HedABHOE 3HaYEHHE Sy. Kcam 9To 3HaveHne He HPOTUBOPEYUT TEKYIITHM
IPaHMIIAM CTOJIONA U TPEeDOBAHUSIM IEJIOUUCIEHHOCTH, OoAIporpaMMa (puk-
cupyeT CTOJIOCI ¢ B TOUKE Sq, IIPU 3TOM CTOJIOEI] OCTaeTCsl B 3aJiaue.

B03BpamaeM0e 3Ha4YeHue

0 — crosber 3abUKCUPOBAH B 38 IaHHON TOYKE;
1 — HesiBHOE 3HAYEHME [IPOTUBOPEYUT I'PAHULIAM CTOJIOLA;
2 — HesgBHOE 3HAYEHUE POTUBOPEYUT TPEOOBAHUSIM IE€JIOUUCTEHHOCTH.

Anropurm

Cunraercsi, 9TO HesIBHOE 3HAYEHHE S, HE HPOTHBOPEYUT DAHHIAM CTOJIOIA
(1), eciu BBIIIOJIHEHO YCJIOBHE:

lg—e <5y <wug+e, (2)
a JJIs HEJIOYMCJICHHOIO CTOJIONA TaKXKe yCIOBHE:
|sq — [sq +0.5]| <e, (3)

rje € — abCOMIOTHBIIT JIOIYCK Ha 3HadYeHne cToJbna, |s,+0.5] — 6iamxkaiiee
esoe K Sg.

Eciin ykazaHnble ycJIOBUsI BBIIOJHEHBI, TO CTOJIOEI ¢ MOXKHO 3adHKCHU-
pPoBaTh B TOYKE Sq5 WA, €CJIN 3TOT CTOJOEI SIBISeTCsT MEeJOIUCTeHHBIM, B
TouKe S, + 0.5], MOCKOJIbKY 3HAYEHNE [EeJOYUCIEHHOTO CTOJIONa B PEIIeHIN
LIJITI-3ama1m 0bsI13aTEIBHO JOIKHO OBITH TEJTOUNCIEHHBIM. Fcn yKe HesiBHOe
3HAYEHUE S, He YIOBJETBOPACT YKA3aHHBIM YCIOBHSM, TO 33/a4a He MMeeT

(UPSIMBIX) JIOIYCTUMBIX DEIIeHUI.

SEcon Sq 6uM3KO K g (uq), T. €. ecim, HAIPUMED, BBIIOJIHSIETCsI yCJIoBHe Sq < lq + 0.1
(sq > ug—0.1¢), u upu srom rpanuna ly (uq) sABIsAETCS OPUIMHAJIBHON MpaHuLell crosabua,
TO, BEPOSITHO, Iiesiecoobpa3Hee DUKCUPOBATH CTOJIOEI] Ha 9TOH I'DAHMUIE, & HE B TOUKE Sq.
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2.4 O6paboTka CTPOYHOrO CUHIJIETA (PABEHCTBO)
Cneundukamus

#include "glpnpp.h"
int npp_eq_singlet(NPP *npp, NPPROW *p);

Haznauenue

[TomporpamMma npp_eq_singlet o6pabaTbiBaeT CTPOKY P, KOTOPas SBJIAET-
csl OrPAHUYEHUEM-PABEHCTBOM U MMEET POBHO OJIMH HEHYJIEBOi KO3 duIm-
eHT:

apglq = b. (1)

Bosspaimaemoe 3HaueHne

0 — ycremuas 06paboTKa,;
1 — 3ajgada He uMeer (IPSIMBIX) JOMYCTUMBIX DEIeHHIl;
2 — 3ajlaga He UMeeT TeJIOUNCIEHHBIX JIOMYCTUMBIX PEIeHnI.

IIpeoGpazoBaHue 3aa4u

Orpannuenne-paseHcTBo (1) ompejiesisier HesiIBHOE 3HAUYEHUE CTOJIOIA ¢

Tq = 8¢ = b/apq. (2)

Eciu 54 He IPOTHBOPEYNT TEKYIINM IPaHUIAM cTOJIONa ¢ (cM. mogpas. «O6-
paboTKa HESIBHOTO 3HAYEHUsI CTOJIONA» ), STOT CTOJIOEI] MOXKHO 3adUKCHPO-
BaTh B yKA3aHHOW TOYKE U UCKJIOUYNTD u3 3amadu. [locite dpukcanuu croadia
¢ CTPOKa P CTAHOBUTCA M3OLITOYHON, IIO9TOMY €€ MOXKHO 3aMEHHUTH 9K6UGA-
AermHoti CBOOOTHON CTPOKON M TaKyKe MCKIIOUNTD U3 33,Ia9M.
IIpumevarue. TlommporpaMMa MCKJIIOYAET U3 33a9d TOJBKO CTPOKY P.
Cronber, ¢ cTaHOBATCS (DUKCUPOBAHHBLIM, HO OH OCTaeTCs B 3a/a4e.

BoccranoBieHue 6a3uCHOTO peIleHus

B permennn ncxoHoi 3a1aum cTpoka p nosydaer craryc GLP_NS (akTuBHOe

orpaHrveHre-paBeHCTBO), a crojber] ¢ — craryc GLP_BS (6asucHslit cTosiberr).
MnoxKuTesb CTPOKH 7 MOYKHO BBIMUCJIUTE ciiejtytomum obpasom. CTosao-

Iy ¢ B ABOMCTBEHHOIl cucreme (I/ICXO,ZLHOﬁ 3a,zgaq1/1) COOTBETCTBYET CTPOKA!

E AigTi +Ag =¢q = E AiqT; + QpgTp + Ag = Cq,
i i#p
II03TOMY':

Ty = —(cqg — Ag — Z AiqTi), (3)

a :
P i#p
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rae Ay = 0 (Tak Kak crosber; ¢ — Ga3UCHBIT), & 3HAYEHUST T; JJIsT BCEX § 7# P
U3BECTHDLI U3 PEIICHNs TPeOOPA3OBAHHON 3a1a4u.

BnauenneM cTosI01a ¢ B pelieHr: UCXOIHOM 3a/1a4i CTAHOBUTCS €0 HesiB-
HOE 3HAYECHHE Sg.
BoccranoBiieHune pelrieHnsi BHyTPEHHEN TOYKU
st BBIYMCIIEHUsS] MHOKHUTEIsI CTPOKU p UcHoJib3yercst popmyiia (3), a 3Ha-
YeHHe CTOJIONA ¢ IOJIAraeTCsl PABHBIM €r0 HEesIBHOMY 3HAYEHUIO .

Boccranosienue IMeJIOYNCJIEHHOI'O pelnieHusd

3HaueHue CTOH6Ha g nmoJjiara€rcd paBHBIM €I'0 HEABHOMY 3HA9€HUIO Sq.
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2.5 OO6paboTkKa HesIBHOII HMXKHEl I'PaHUIIbI CTOJIOIA
Cneundukamus

#include "glpnpp.h"
int npp_implied_lower (NPP *npp, NPPCOL *q, double 1);

Haznauenue

s cronbia q:
lg <xg <y, (1)

riae lg < ug, noamporpamma npp_implied_lower oOpabaTbiBaeT €ro Hesb-
HYIO HUZKHIOIO Tpanully ly. PesynbraTrom MoKeT OBITH yBesludenue TekyIei
HIDKHEll IpaHuIpl crosbna ly, Ipu 3ToM cToj0er ocTaeTcs B 3a/ade.

Bosspaimaemoe 3HaueHune

0 — TekyIas HKHsISI TPAHNAIA CTOJIONA HE M3MEHMIACD;

1 — TekyImast HUXKHSASA TPAHUIA CTOJIONA YBEIUYIMIACh, HO HE3HAUUTE/IHLHO;
2 — TeKyllas HUXKHsIsS TPAHKUIA CTOJIONA 3HAYUTENbHO YBEININIACh;

3 — crosber O6bLT 3adUKCUPOBAH Ha CBOeil BepXHEH T'PaHUIIE;

4 — HesIBHAs TPaHUI [IPOTUBOPEYNT TEKYIIeH BepXHel IPaHUIe CTOJIONA.

Aaropurm

Ecsu cronber ¢ sIBJISIETCS EJOUUCTIEHHBIM, TO TI€PE]] TPOBEPKOii ero HesIBHOM
HIDKHEH IPaHuIpI [ ee CIeiyeT OKPYIITh B GOJBIIYIO CTOPOIY:
o { [l +0.5], ecmm |l — |I7+0.5]| <e @)

a- 151, B IIPOTUBHOM CJIydae

rie |l + 0.5] — 6mmxkaitmee nemoe k Iy; [l7] — mamvenbimee menoe, He
MeHblInee ly; € — abCOJIOTHBL JIONYCK Ha 3HAaYeHue CToJIoNA.

O6paboTka HesTBHON HUXKHEH I'PaHUIBI CTOJI0IA l; BKJIIOYAET CJIELYIOIINE
caydan:

1) ecom lg <lq+¢, To [} sBNAETCA NBOBITOMHO;

2) ecin lg+e< l;‘ < Ug + €, TO TEKYIIyI0 HUZKHIOIO T'PaHUILy CTOJIONA [,
MOZKHO yBeJIMIUTD, 3aMeHsist ee Ha [y . Ecim npu 9ToM HOBast HUZKHsIsI FPaHUIA
cToJIbIa OKa3aJjach OJIM3KOH K ero TeKylleil BepxHeill I'DaHHIE Ug, CTOJIOeI]
MOXKHO 3a(pUKCHPOBaTh Ha BEpPXHE TPaHUIIE;

3) ecim lg > uq + €, To | nporusopeunT TeKymiell BepxHel rpaxuie
cTonbIa g, & 3HAYNT, 3a/ada He UMeeT (IIPSIMBIX) JOIYCTHMbIX DEIeHHI.
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2.6 OO6paboTka HesABHOIT BepxHell IpaHUIIbI CTOJIOIA
Cneundukamus

#include "glpnpp.h"
int npp_implied_upper (NPP *npp, NPPCOL *q, double u);

Haznauenue

s cronbia q:
lg <xg <y, (1)

riae lg < ug, noamporpamMma npp_implied_upper oOpabaTbiBaeT €ro Hesb-
HYIO BEPXHIOIO I'PDAHUILY ufl. Pesynbrarom MoxkeT ObITH yMEHbBIIEHUE TEKYITEH
BEpXHel TPaHHUIBI CTOJIONA Uy, IPH 3TOM CTOJIOEI OCTAETCH B 3aJade.

Bosspaimaemoe 3HadyeHune

0 — TekyImas BepXHAA IPAHUIA CTOJIONA He N3MEHUJIACD;

1 — TekyImast BepxHsisi TPAHUIIA CTOJIONA YMEHBIITNIACH, HO HE3HAYUTEILHO;
2 — TeKyllas BepXHssd MPAHUIA CTOJIONA 3HAUUTEILHO YMEHbBIINIAC;

3 — crosber ObLT 3adUKCUPOBAH HA CBOEH HUXKHEH TDAHUIIE;

4 — HesIBHAs TPAHUIA IPOTUBOPEUNT TEKYINeld HUXKHeH rpaHuile CTOoJ0IA.

Aaropurm

Ecnu crosiberr g siBiisieTcst 11€/I0UUCIEHHBIM, TO IIEPE]L IPOBEPKOil €ro HesBHOM
BepXHeil IPaHUIBL Uy €€ CJIeJlyeT OKPYIVINTh B MEHBIILYIO CTOPOHY:

(2)

. _{ lug +0.5], ecm |uy — [ug +0.5]| <e
M

u =
lug], B IIPOTUBHOM CJIydae

rie |uy + 0.5] — 6mokaitmee nenoe K uy; |uy] — manbosbinee mesoe, He
IIPEBOCXOJIAIIEE Uy; € — abCOIOTHBII JIONYCK Ha 3HAYEHHE CTOJIONA.
O6paboTka HesABHON BepXHEHl TPaHUIBI CTOJIONA Uy BKJIOYAET CJIEJIyIO-
TIHE CJTY Iamu:
1) ecmm uy > ug — €, TO Uy
2) ecmn lg—e < Uy < Ug — €, TO TEKYIILYIO BEPXHIOIO 'PAHUILy CTOJIONA Ug

SIBJISIETCSI M30BITOYHOIA;

MOKHO YCHJIUTB, 3aMeHsist ee Ha uy. Ecim npu sToM HOBast BepXHsis rpaHuIa
cToJIONa OKasasjach OJM3KONH K ero TeKyleil HuzKHeil rpamune l,, cromberr
MOXKHO 3apUKCUPOBaTh HA HUXKHEH I'DaHUIIE;

* * . .
3) ecau uy < lg — €, TO Uy NPOTUBOPEUNT TEKyIlell HIKHEH rpaxnie
cronba ly, a 3HAYNT, 3a/a49a He HMeeT (IPSAMBIX) JOIYyCTHMBIX DeIleHmii.
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2.7 O6paboTKa CTPOYHOrO CHHIVIETA (HEPaBEHCTBO)
Cneundukamus

#include "glpnpp.h"
int npp_ineq_singlet(NPP *npp, NPPROW *p);

Haznauenue

[Toxmporpamma npp_ineq_singlet o6pabaTbiBaeT CTPOKY P, KOTOpPast SBJIs-
€TCsl OrPAHMYCHUEM-HEPABEHCTBOM U MUMEET POBHO OJUH HEHYJIEeBOH K03hdu-
IIAEHT:

Ly < apgrq < Up, (1)

rae L, < Up, L, > —oo u (nmn) U, < 400.

B03BpamaeM0e 3Ha4YeHue

0 — TexyIue rpaHUIBI CTOIONA HE U3MEHUJIUCH;

1 — TekyImue TpaHUIIBI CTOJIONA U3MEHWINCH, HO HE3HAYNTEIHHO;

2 — TeKyIue IPAHUIBI CTOJIONA 3HAIUTETHHO N3MEHUINCH;

3 — cronber; ObLT 3adUKCUPOBAH HA CBOEHl HIDKHEN M/ BepXHell IPaHUIIE;
4 — zasiaua He uMeeT (MPSIMBIX) JOIYCTUMBIX DEIeHHI.

IIpeob6pa3oBanue 3aga4u
Orpannuenue-HepaseHcTBo (1) onpejiesisier HestBHbIE TPAHUIIBI CTOJIONA §:

I Ly/apg, ecnu apg >0 (2)
q Up/apg, ecin apg <0

o Up/apg, eciu apg >0 (3)
q Ly/apqg, ecnn apg <0

Ecin 3Ty HesBHBIE IpaHUIBI HE HAXOLATCS B IPOTUBOPEUYMH C TEKYIIIMU
TPaHUIAMHI CTOJIOIA (-
lg < 14 < uy, (4)

TO UX MOXKHO HCIIOJIb30BaThb JIJIZdd BOSMOXKHOI'O yCHUJICHUA TEKYHINX I'DAaHMUIL:
e *
Iy = max(ly, 13). (5)

Ug := min(ug, uy ). (6)

(Cwm. mogpas. «O6paboTka HesIBHOI HUZKHEN rpaHuIpl crosibnay u «Obpa-
6oTKa HesIBHOIT BepXHeil TpaHuIlbl CTOJIONAY. )

[Tocsie mepeHoca rpaHull CTPOKH P HA CTOJOEI] ¢ 9Ta CTPOKA CTAHOBUT-
cs1 M30BITOYTHOM, TIOSTOMY €€ MOYKHO 3aMEHUTDL IKEUBAAEHMHOT CBODOTHOMN
CTPOKO# M UCKJIOUUTH U3 3a/Ia4N.
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Ipumewanue. TloamporpaMma MCKIIIOYAET U3 33a4YU TOJBKO CTPOKY P.
Eciu cronber g cranoBuTcst pUKCHPOBAHHLIM, OH BCE PABHO OCTAETCS B 3a-
Jrave.

BoccranoBsiienne 6a3uCcHOroO perieHuns

Brauasie 3amernM, 9To CTOJOILY ¢ B JIBOHCTBEHHOI cucTeMe (MCXOIHON 3a/1a-
Y1) COOTBETCTBYET CTPOKA:

Z AigTi + Ng =¢q = Z QigTi 4 QpgTp + Ag = €45 (7)
( i#p

IJle 3HAYEHUs 7r; JIJIsT BCEX § 7 p M3BECTHBI U3 PEIeHUsT TPeobpa3oBaHHoN 3a-

nagu. B mpeobpasoBanHoil 3a1ae CTPOKA P OTCYTCTBYET, O3TOMY (POpMajIb-

HO €€ MHOXKHUTEJIb TaM PABEH HYJII0. DTO MMO3BOJISET BBIYUCIUTH MHOYXKUTEJIb

CTOJIONA ¢ B PEIICHUH Npeobpa3osamniots 3aa4uu:

)\q =Cq — Zaiqm. (8)
i#p

IIycTb B perrenun npeobpazoBaHHON 3aja4u CTOJOEI ¢ siBjisieTcsd Heba-
3MCHBIM C aKTHBHOI HuzKHeji rpanuneii (GLP_NL, Xq > 0), upuveM Ta HUXK-
Hsisl TpaHUIA siBIsgeTcs HesiBHOM (2). C TOYKM 3peHnst NCXOIHON 3a/1a9u 9TO
O3HAYAET, YTO HA CAMOM JleJIe MCXO/HAsl HUXKHsIsl TpaHuIia cTosona (4) Heak-
THUBHA, a AKTUBHOI sIBJIsieTCsl Ta IpaHuna orpanudenus (1), KoTopas ompe-
JIeJISIeT HesIBHYIO HUKHIOI IpaHuIly cTosidia (2). B arom cityuae B pernenun
UCXOTHOW 3aJiadu cToJIOeI] ¢ mojydaer crtaryc GLP_BS, a cTpoka p — craryc
GLP_NL (ecau apq > 0) miu GLP_NU (ecsnt apq < 0). Tak Kak Temepb cTOJI-
Oerr, ¢ 6Ga3WCHBIN, €10 MHOYKUTE/Ib PABEH HYJII0. DTO MO3BOJISIET UCIIOJIB30BaTh
paBeHcTBO (7) JUisi BBIYUC/ICHUST MHOYKUTES CTPOKH P B PEIIEHUN UCXOHOM

3a/1a4U1: . .
Tp = a_(Cq - Zaiqﬂi) = a_)‘q- (9)

Pq i#p Pq
IIycts Temephb B pelreHnn mpeodpPa30BAHHON 3aa4U CTOJIOEI ¢ SIBJISIETCS
HeOA3UCHBIM € aKTUBHOI BepxHeil rpanureii (GLP_NU, Xq < 0), npuyem sTa
BEpPXHsisl TPAHUIA SBJISAETC HesiBHON (3). AHAJIOPMYHO IIPEJIBIIAYIIEMY CIIy-
qal0 C TOYKHM 3PEHHUs HNCXOMHON 3aJa4M 3TO O3HA4YaeT, 9TO Ha CaMOM JeJie
UCXOJ/(HAsl BEPXHsisl TpaHUIa CcTosona (4) HeaKTUBHA, & AKTHBHOI sBJISETCS
Ta rpaHuIa orpanndenus (1), KOTopasi onpejessieT HesiBHYIO BEPXHIOIO TDa-
Huiyy crosbna (3). B aTom cirydae B peneHun MCXOIHON 3aja4u cTOJIGEI ¢
nostygaer craryc GLP_BS, a crpoka p — craryc GLP_NU (ecim apg > 0) wam
GLP_NL (eciu Apg < 0). TIpu 9T0M MHOKHUTETH CTPOKH P BBIUUCJSIETCS TI0

dbopmyie (9).

Yensenne rpanur crosbia ¢ B coorBercTBun ¢ (5) u (6) Moxer mpuBe-
ctu K dukcanuu 3toro crosbdma. [losTomy eciu B perieHun mpeodpasoBaH-
HOIT 38191 (DUKCUPOBAHHBIN CTOJIOEI ¢ OKazasics Heba3ucHbIM (GLP_NS), MbI
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MOKEM CUYHUTATb, YTO €CJIU Xq > 0, To 3TOT CcTOJIOEI UMEET AKTUBHYIO HUXK-
uroto rpanuiy (GLP_NL), a ecsin Xq < 0, TO 3TOT CTOJOEI, UMEET AKTUBHYIO
BEPXHIOIO I'DaHUILY (GLP_NU), CBOJIZl NAHHBIA ciaydail K ABYM IIPEAbLIYIIUM
caydasaM. Eciu ke MHOXKUTEJIb CTOJIONA ¢ B PEIIeHUH TpeoOpa30BaHHON 3a-
Jlaqn OJIM30K K HYJIIO (Xq ~ () WM COOTBETCTBYIOIAsi I'PAHUIA CTPOKU P
orcyTersyet,® To cTOOIY ¢ MOYKHO TIPHCBOUTH cTaTyc GLP_BS (6asucHbrii), a
CTPOKY P CJieJIaTh aKTUBHOU Ha JiI000i u3 cyrecTByomux rpasuil. [Tockosb-
Ky B 9TOM BBIPOXKICHHOM CJIy9ae MHOXKHUTEJb CTPOKH Ty, BHIYUCICHHLIA 110
dbopmyite (9), Takzke Oyjer 6IM30K K HYJIIO, JBONCTBEHHAS JIOMYCTHMOCTD
pellleHus NPaKTUIeCKU He HAPYIIUTCA.

Bo Bcex ocranbHBIX ciiydasix, a UMEHHO, KOIJIa B PEIeHUU Ipeodbpazo-
BaHHOIT 3a1a4n crosbery g siBiistercst 6asucHbiM (GLP_BS), HeGa3nuCHBIM C ak-
TUBHOI ucxodnol HikHeil rpanuneii (GLP_NL), min HeGa3UCHBIM ¢ aKTUBHOI
uczodnotl Bepxueil rpanureit (GLP_NU), orpanudenue (1) neakrusuo. ITosro-
MYy B PEIIEHUHU UCXOJIHOM 3aJIa9M CTATYC CTOJIONA ¢ HE U3MEHSIETCsI, CTPOKa, P
nojtydaer craryc GLP_BS, a ee MHOXKUTeJIb T, [MOJIAraeTCs PaAaBHBIM HYJIIO.

BoccranoBiieHue perlieHusi BHYTPEHHEl TOYKU

CHa4aJia BEIMUCIACTCS MHOXKHUTENIb CTOJIONA ¢ B PENICHAU [IPEOOPa30BAHHOM
sasiaun 1o dhopmyite (8). Eciau Xq > 0 ¥ HIKHSIS TPAHUIE CTOJIONA, ABJISCTCS
HesABHOM, M ecin A\, < 0 W BepXHss IDAHHIA CTOJONA SBJIACTCH HesB-
HOI, TO ¢ TOYKM 3PEHHs NCXOMHON 3a/1a9K 3TO 03HAYAET, YTO HA CAMOM JIeJIe
AKTUBHOI SBJIAETCS COOTBETCTBYIOMAS TPAHUIA CTPOKU P, MOSTOMY B 3TOM
clIydae ee MHOJKUTENb T, Bbaucisercs 1o gopmyite (9). B ocranpubix ciy-

Jagx, KOrjja 3HaK \g COOTBETCTBYET MCXOJHON aKTHUBHOH IpaHHMIE CTOJIONA,
wim Korja Ay ~ 0, MHOJKMTE/Ib CTPOKHU Tp MOJIAraeTcsl PaBHBIM HYJIIO.

Boccranosiienue OEe/JIOYMCJIEHHOI'O penieHumud

He tpebyercs.

53710 BO3MOXKHO, €CiIl U3-3a OMMBOK OrPYIJIEHNs] MHOKITEb Xq nMeeT HellPaBUJIbHbII
snak. Cyieyer 3aMeTUTh, YTO TOTJA 3HAYEHME TOTO MHOXKUTEJS JIOJYKEH ObITh OJIM3KO
K HYyJIIO, TaK KaK peIleHre Ipeobpa3oBaHHOM 3a/[adi IPEIIOIaracTcs JBONCTBEHHO JIOILy-
CTUMBIM.
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2.8 O6paboTKa CTOJIOIIOBOrO CUHIJIETA (HEesIBHAS [IepEeMeHHAast
HE0CTATKA)

Cneundukamus

#include "glpnpp.h"

void npp_implied_slack(NPP *npp, NPPCOL *q);
Haznauenue

[Moxnporpamma npp_implied_slack obpabaTbiBaeT cToJiberr g:
lg < g < g, (1)

rie lg < ug, nMeromuii HeHyIeBoil KO3 pUIuenT Jmib B OHOI CTPOKe p,
KOTOpas SBJISIETCS OrPaHUYeHNEM-PABEHCTBOM:

Z apjj + apgTq = D. (2)
J#q

IIpeo6pa3oBanue 3aadn’

Yien apqxq B orpaHmdeHHn (2) MOMKHO DAcCMATPUBATL KAK HESIBHYIO IIe-
PEMEHHYIO HEJIOCTATKA, YTO MO3BOJISIeT IEPEHeCTH TPaHUIBI CTONIONA ¢ Ha
CTPOKY P M 3aTeM MCKJIIOYUTb 9TOT CTOJOEI] U3 3a/IadH.

Banummem orpanndenne (2) B Bu/je:

Z apjTj = b — apgTq. (3)
J#q

U3 (1) caeayer, uro (3) MOXKHO 3aMEHHTH SKBUBAJIEHTHBIM OIDAHUYIEHHEM:

Ly < Zam’x]’ < Up, (4)
J#aq
rue:
I b — apqug, ecam apg >0 (5)
Pl b—apgly, ecim apg <0

U — { b—apgly, ecma apg >0 (6)

b — apqug, ecmm apg <0

YT06BI HCKITIOYUTD CTOJIOEI ¢ U3 33149, BOCIIOIB3YEMCsl DABEHCTBOM (2),
U3 KOTOPOI'O CJIEYET, UTO:

1
zg=—(b~ > apjzy). (7)
pa J#q

"Eciu crosber ¢ sSiBISETCS LEeJIOYUCICHHBIM, JAHHOE IPeobpasoBaHne He IPUMEHUMO.
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Ioxncrasisst x4 u3 (7) B CTPOKY Ie/1eBOi (DYHKIIUNI, IOy IHM:

z = E cj:cj—i—cozg CjTj + CqZTq + Co =

J J#q
1
= cixi +c, | —(b— ApiZi)| +cg = Cixi+ ¢
Z]] qapq( ij) OZJJ 0>
J#q J#q J#q
rie
_ apj _
Cj=¢j —Ccq—, Cy=Cp+cq— (8)
Apq Apq

eCThb 3HadeHus KO3(P(PUIMEHTOB U CBOOOIHOIO WJICHA, 1eJIeBON (PYHKIUHU B
npeobpasoBaHHON 3a1a4e.
Bamerum, 94TO cTONIOEL, ¢ ABJIACTCA CHHIVIETOM, IIO3TOMY B JIBOMCTBEHHOIM
CHCTEME MCXOHON 3a/Ia9l €My COOTBETCTBYET CTPOKA:
ApgTp + Ag = Cq, (9)
KOTOpas B Ipeodpa30BaHHON 3ajatie ObLIa Obl CJIeIyIoNeit:
ApqTp + Ag = G4 = 0. (10)
Berunras u3 pasencrsa (9) pasercrso (10), nmeem:
apq(Tp — Tp) = cq,
YTO MO3BOJIAET HOJYIUTH (POPMYJIy JIJIsi BHIYUCICHUA 3HAYCHUS MHOMKUTEJIS
CTPOKHU P B PENIEHUN UCXO/HON 3aJIa49U 110 €ro 3HAYEHUIO B PEIEHNN Peod-

PA30BAHHON 33/1a41:
Tp = Tp + Cq/apq- (11)

BoccranoBieHue 6a3mMCHOTO pelleHus

Craryc cTosiblla ¢ B PEIIEHUM MCXOJHON 3aJa4i OHPEJEISIeTCsl CTATyCOM
CTPOKU P B pelreHun mpeoOpa30BaHHON 3a/la4u U 3HAKOM KO3(MduImeHTa
Apq B MCXOIHOM OTDaHHYeHNH-PaBeHCTBe (2):

Craryc cTpoku p 3uak | Craryc croJsbia ¢q
(mpeobpasoBanHas 3aj1a4a) | Gy, | (MCxonHas 3a/a4a)

GLP_BS + GLP_BS

GLP_NL + GLP_NU

GLP_NL - GLP_NL

GLP_NU + GLP_NL

GLP_NU - GLP_NU

GLP_NF + GLP_NF

Buauenue crosbra ¢ Beraucisiercs 1o dpopmyie (7). Tak Kak B MCXOTHON 3a-
Jade CTPOKa P ABJIdeTcd OI'paHUuYeHNEM-PABEHCTBOM, TO B PEIIEHUH UCXO/IHOM
382491 OHa Iojy4daeT craryc GLP_NS, npm 3TOM 3HaYeHUE MHOXKUTEA ITOHR
CTPOKH T BbIdmcisiercs 1o dopmyie (11).
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BoccranoBiieHue pellieHusi BHYTPEHHEl TOYKU

Buauenue crosbra ¢ Bbraucisiercs 1no gopmyste (7). 3HaUeHHE MHOXKHUTEJIsI
CTPOKH T, BeIYuC/IsieTcst mo popmyie (11).

Boccranosienue IMIeJIOYNCJIEHHOI'O pelieHusd

Buauenue crosbia ¢ Beraucisercs no dopmyse (7).
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2.9 O6paboTrka CTOJIGLOBOrO CHUHIJIETa (HesiBHAsI CBOOOIHAsS
IepeMeHHasi)

Cneundukamus

#include "glpnpp.h"

int npp_implied_free(NPP *npp, NPPCOL *q);
Hazna4yenue

[Tommporpamma npp_implied_free obpabarbiBaeT cTOJIOELL §:
lg < 2q < uq, (1)

UMEIONUil HeHYJIeBOI KO(DUIIMEHT JIUIb B OJIHON CTPOKE P, KOTOPAs SIB-
JIsleTCd OrpaHnYeHUEeM-HEePaBEeHCTBOM:

L, < Zam’x]’ + apgrq < Up, (2)
J#q

rae lg < ug, L, < U,, L, > —oo u (wm) U, < +0o0.

Boszpaniaemoe 3HaYeHue

0 — ycremuast 06paboOTKa;
1 — HuKHss u (WJIN) BEPXHsisl TPAHUIA CTOJIOIA MOXKET ObITh aKTHBHOIA;
2 — 3ajilada He UMeeT JTBONCTBEHHBIX JIOIYCTUMBIX PEITeHU.

IIpeobpazoBanue 3aj1aun
Orpannuenne (2) MOXKHO 3alMCaTh B BUJIE:
Ly, - Zapjxj < apgrq < Up — Z QpjTjs
J7#4q J7#4q
OTKY/Ia CJIEJIYEeT, UTO:
a < apgry < B, (3)

e
a = inf(L, — Zapjxj) =L, — supZapj:cj =

J#q J#q (4)
=Lp— > apuj— Y aply,
jeJt jeJ—
B =sup(Ly— > apwj) = Ly —inf »_apz; =
Jj#q Jj#q (5)
=Ly— Y apli— Y apjuj,
jeJt jeJ~
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Jr={j#q:a,; >0}, J ={j#q:ay <0} (6)

Hepasencrso (3) onpezesisier HesiBHbIE MDAHUIBI IEPEMEHHOI T4
* *
Iy <z <uyg, (7)
rie

[ Q/apq, €CIn apg > 0 ot B/apg, ecan apg >0 (8)

q
B/apg, ecan apg <0 afapg, ecan apg <0

Hosromy ecim Iy > lg — € m ugy < ug + €, T/1e € — abCOMIOTHBIN JIOIYCK Ha
3HaUeHue CToJI0NA, rpaHuIpbl crosbna (1) He MOryT GbITh AKTHBHBIMHE, CJie-
JIOBATEJILHO, CTOJIOEI ¢ B 9TOM CJIydae MOYKHO CYUTATH CBOOOIHBIM (HEOrpa-
HUYEHHBIM 110 3HAKY ).

Tak Kak cTOJOEI ¢ SIBJSIETCST CUHTJIETOM, B JBOWCTBEHHOW CHUCTEME WC-
XOJIHOM 3aJ1ate €My COOTBETCTBYET CTPOKA:

ApqTp + Ag = ¢4, (9)

OTKY/IA:
Tp = (Cqg — Aq)/ pg- (10)
ITyctb x4 — HesiBHas cBOOO/IHAs HepeMenHas. Torya crober ¢ MOKeT ObITh

TOJIBKO OA3MCHBIM, & 3HAYUT, €r0 MHOXKHUTEIb A\, OyeT pasen nymo. Ho Torma
u3 (10) caenyer, uro:

Tp = Cq/apq; (11)
U TI09TOMY BO3MOXKHBI TPH CJTIydasi:

1) mp < —&, T1€ € — abCOMIOTHBII JIOIyCK Ha 3HAYEHHE MHOMKUTEJIS CTPO-
k. B JaHHOM Cjlydae CTpOKa p JIOJKHA OBITh aKTHBHBIM OTpaHHIEHHEM
Ha cBOell HyKHeil rpanune Lj,, 4To0bl 0OecednTs JBONCTBEHHYIO JIOIYCTH-
MOCTb PeIlleHUs] UCXOAHOM 3a1a4un. Ecau npu 3ToM BepXHss IPAHULIA CTPOKH
orcyrcrByer (L, = —00), TO 3a7a4a He NMEET [BOHCTBEHHBIX JIOIyCTHMBIX
pelennii;

2) mp, > +¢. B manHOM ciydae cTpoKa p JOKHA OBITH aKTHBHBIM Orpa-
HIYEeHHEM Ha CBoell BepxHeil rpanuie Uy, U ecam 9Ta TPaHUIA OTCYTCTBYET
(Up = +00), T0 331842 He UMeeT JBOCTBEHHBIX JIOIyCTHMBIX DeIleHNnil;

3) —e < mp < +¢. B nannoMm cirydae akTUBHON I'DAHUIIEH CTPOKH D MOZKET
OBITH KaK ee BEPXHsisl, TAK U HUXKHsIsI TPAHUIIA, [IOCKOJIBKY 9TO HE BJIMSIET HA
JIBOMCTBEHHYIO JIOILYCTUMOCTD PEIIEHMSI.

Taxum o6pazoM, BO BCexX TPeX ClIydasx UCXOIHOE OrpaHUYIeHUe-HEePABEH-
CTBO (2) MOXKHO 3aMEHHUTH OrPAHUYCHHEM-DABEHCTBOM, IPABOi YaCThIO KO-
TOPOrO SIBJISIETCS HMXKHSAS WJIM BEPXHss I'PAHULA CTPOKU P, & TAKXKE CHSITD
IPAHUIBI CTOJIONA ¢, B Pe3yJibTaTe Yero OH CTAHET CBODOIHBIM. 3aMETHM,
YTO [OCJIE JAHHOT'O MPeodpa3soBaHus K CTOJIOIY ¢ MOXKHO IPUMEHUTH IIPeod-
pas3oBaHKe, pacCMOTpeHHoe B mojpasi. «ObpaborKa CTOJIOIOBOIO CHHIJIETA,
(HesiBHASI TIEpEMEHHAsT HEJIOCTATKA)».
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BoccranoBieHue 6a3uCHOTO pelleHust

Craryc CTPOKHM P B PElIeHnN UCXOMHON 3aJIa1i OIPEJIETISIeTCsT €€ CTATYCOM B
pertennu peoOpa30BAHHON 3a/a4YN U MPU3HAKOM TI'DAHUITLI, KOTOPas ObLIa
BhIOpaHa B Ka4ecTBe aKTUBHOIL:

Craryc cTpoKu p Axkrupnast | Craryc cTpoku p
(nmpeobpasoBanHast 3a/a4a) | rpanuna | (MCxojHas 3aja4a)
GLP_BS L, GLP_BS
GLP_BS U, GLP_BS
GLP_NS L, GLP_NL
GLP_NS Uy, GLP_NU

BHaueHne MHOKUTENsI CTPOKHU T, (Kak, BIPOYEM, U 3HaYeHHe CTOJIONA ¢) B
PEIIeHnN UCXO/IHOM 3aIa9l COBITQIaeT C €ro 3HAYEHWEM B PEITeHUH Mpeos-
Pa30BaHHON 3a/la4U.

BoccraHnoByieHue peinieHusi BHyTPEeHHel TOYKu’

3Havenue MHOKHTEIIS CTPOKH T, B PEIICHUN MCXOHOIN 3a/1a91 COBHAJIACT C
€ro 3HaYEHNEM B PEIeHUN MpeobpaszoBaHHON 3a1a49u.

BoccraHoByieHue 11€JI09MCIEHHOTO PeIleHust

He tpebyercsi.
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2.10 OG6paGoTka CTPpOYHOTO Aybsera (PaBEHCTBO)
Cneundukamus

#include "glpnpp.h"
NPPCOL *npp_eq_doublet (NPP *npp, NPPROW *p);

Hasznauenue

[Mommporpamma npp_eq_doublet o6pabaTbIBAET CTPOKY P, KOTOPAs SBJISET-
Cs1 OTPAHUYIEHUEM-PABEHCTBOM U UMEeT POBHO JIBA HEHYJIEBLIX KO3 dUIneH-
Ta:

ApgTq + Apr Ty = b. (1)

B pesysnbrare 06paboTKM OfMH M3 CTOJIONOB ¢ WIM T UCKJIIOYACTCS U3 BCEX
OCTAJILHBIX CTPOK OTPAHUYEHUI ¥ CTAHOBUTCS, TAKIM 00Pa30M, CTOJIOIOBLIM
CUHIVIETOM TUIIa «HesdABHasd IIepeMeHHasd HEeJJOCTaTKa». HpI/I 9TOM CTPOKa p He
U3MEHSETCS U BMECTE CO CTOJOIAMU ¢ M 7' OCTACTCS B 3aade.

B03BpamaeM0e 3Ha4YeHue

[Toamporpamma npp_eq_doublet Bo3BpaIiaeT ykKa3aTedb HA OMICATETb TOTO
cTosiblia ¢ WA T, KOTOPBIN OBLI MCKIOYEH M3 OCTAJbHBIX CTPOK OTPAHMU-
qennii. Ecian mo kakuM-imbo MpuYuHaM HCKJIIOYEHNe He OBbLIO BBIIOJIHEHO,
nojnporpaMmma Bozsparaer NULL.

IIpeobpazoBanue 3aga4u

Buagaje nHeoOXoauMo ONpeIe/InTh, KAKOW U3 CTOJIOIOB ¢ W T CJIELYET HC-
KJII09aTh. JlomycTum, 9T0 TaKUM CTOJIOIOM SIBJISETCA CTOJIOCI ¢, U PACCMOT-
PHM CTPOKY ¢-T'O OFPAHUYIEHHsI, B KOTOPYIO 9TOT CTOJIOEI] BXOIUT C HEHYJIEBBIM
KoaburmenTom a;q # 0:

Li < Zaijxj < Ui- (2)
J

YT106bl MCKIIOYUTH CTOJIOEI, ¢ U3 CTPOKH (2) JO0CTATOYHO BBIYECTH W3 ITOM
CTPOKH CTPOKY (1), YMHOKEHHYIO Ha Y; = Qiq/Gpq, T. €. 3aMEHUTb B IIpe-
obpaszoBaHHON 3aja4de CTPOKY (2) yKa3aHHOI JMHENHHO# KOoMOMHAIEH 9Toil
crpoku u crpoku (1). Takoe npeobpasoBanne U3MeHsIET TOJIBKO KO3 DuIm-
€HTBI CTOJIOIOB ¢ U T, & TaKyKe I'PAHUIIBI CTPOKH ¢, HOBbIE 3HAYEHUsT KOTOPBIX
OyIlyT paBHBI:

Qiqg = Qig — Yilpg = 0, (3)
Qjr = Qiy — Yilpr, (4)
Li = Li — b, (5)
Ui =U; — b (6)
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BoccranoBieHue 6a3uCHOTO pelleHust

Paccmorpentoe npeobpazopanue MPsMOil CHCTEMBI NCXOIHON 3a1adu:
L<Azx<U (7)

9KBUBAJIEHTHO YMHOXKCHUIO CJieBa IpeoOpasyrolieil MaTpuibl F Ha KOMIIO-
HEHTBI 9TOI CHCTEMBI, KOTOPasl B IIPeoOPa30BaHHON 3a/1ade IPUHUMAET CJIe-
JYIONUNA BU;

FL<FAz<FU = L<Ax<U. (8)

IIpu sTom marpuria F' umeer ciaegayoIyo cTpyKTypy:

1 N
1 —72

F= 1 —Vp-1 ) (9)
1

—Yp+1 1

rjie cToJberl, COep KA 3JIEMEHTBI —;, COOTBETCTBYET CTPOKE P MPSIMOi
CHCTEMBI.

U3z (8) ciemyer, uro B pesysbrare yKa3aHHOI'O I1Pe0Opa30BaHMsI JIBOM-
CTBEHHAsI CHCTeMa MCXOIHON 3aadu:

AT+ =¢, (10)
B IIpeoOpa30BaHHoll 3aja4e OyIeT Ciie/Iyoreii:
ATFTFTn4rx=c = A F+A= ¢, (11)

e
T=FTx (12)

€CTh BEKTOP MHOXKHUTEJel CTpOK B mpeobpazoBannoii 3ajate. [losromy:
m=FTx. (13)

Takum 006pa3oM, Kak IMOKa3biBaeT cooTHomeHne (13), 3HaueHne MHOXKUTE-
JIsl CTPOKHU P B PEIIeHUH MCXOIHOHN 3aJa4d MOXKHO BBIUUCIUTH CJIEILYIOIIM
00pasoM:

Tp =Tp — Z%‘ﬁia (14)
i
rje ; = m; — MHOXKHUTEJIb CTPOKH i (i # p).

3aMeTnM, 9TO CTATYChI BCEX CTPOK UM CTOJIOIOB MIPHU HEPEX0JIe OT PEIeHMsT
IpeodPa30BaHHON 3a/[a9i K PEIIEHUIO UCXO/IHOM 3a/[auu He U3MEHSIOTCS.
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BoccranoBiieHue periieHusi BHY TPEHHON TOYKU

MHOKHUTEIb CTPOKU P B PEIICHUN MCXOAHOM 3a/1a9i BBIYHCIISIETCsT 110 (bop-
myite (14).

Boccranosienue MeJIOYNCJIEHHOI'O pelieHmnsd

He Tpebyercs.
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2.11 O6paboTka popcupyoiieii CTPOKI
Cneundukamus
#include "glpnpp.h"
int npp_forcing_row(NPP *npp, NPPROW *p, int at);
Haznauenwue
[Tommnporpamma npp_forcing_row o6pabaTbiBaeT CTPOKY P OOIIEro BHUJIA:
Ly < Zapjxj < Up, (1)
J
lj < @5 <y, (2)

rne L, < Up nlj < u; nust Beex ap; # 0. Ilpu sToMm jjtst 1anHOi CTpOKH
U3BECTHO, YTO:

1) ecmn at = 0, 10 |Ly, — Uy| < €, tiie Uy — HeABHAs HUAKHASA TPAHUTIA
9TOl CTPOKH (CM. HUXKE), € — abCOJIOTHBII JIONYCK HA 3HAYEHHE CTPOKH;

2) ecm at = 1, To U, — L] < ¢, tyie Ly — HesiBHAsT BEPXHAA IDAHUIIA
9TOI CTPOKHU (CM. HUKE).

Bo3sspaiiiaemoe 3HadeHune
0 — ycremuast 06paboTKa,;
1 — HekoTOpPBIEe KOIPMUIIMEHTHI CTPOKU CJAUIIKOM MAJIBI.

IIpeobpazoBanue 3aj1aun

HesiBHbIE HUKHsISI U BEPXHsIsl TPAHUIIBI CTPOKH (1) OIpeJesIsiioTcst CooTBeT-
CTBYIOIIIMU TPAHUIIAMHI BXOJSIINX B Hee CTOJOIOB (IIEPEMEHHBIX) CJIeYIO-
muM 00pa3oM:

L, = infz apjT; = Z ap;l; + Z ApjUsj, (3)
J

jeJt jeJ—
U, = supZapjxj = Z apju; + Z apily, (4)
J jeJt jeJ~
Jr={jray >0}, J ={j:ay <0} (5)
Ecrm L, ~ Uy (at = 0), To (npsvoe) perienne 3ajadi MOXKeT ObITH

JIOIYCTUMBIM JINIITB KOLJIa [IepeMEHHbIe, BXOJsIue B CTpoKy (1), npuHuMaror
CBOU I'DAHUYHbIE 3HAYEHUs] B COOTBETCTBUM C (4):

[ uj, ecmjeJt
x]—{ lj, ecmjeJ (6)
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Amanormaro, ecymn Uy, &~ Ly (at = 1), To (ipsiMoe) perenue 3a1adu MOXKeT
OBITH JIOIYCTUMBIM JIUIIb KO/ COOTBETCTBYIOIME IePEMEHHbIE TIPHHUMAIOT
CBOU I'DaHUYHbIE 3HAYEHUs] B COOTBETCTBUM C (3):

2 = L, ecmxlj: € JJ_r )
uj, ecmm j € J

Yeaosue (6) nan (7) mosBossier 3apUKCHPOBATL BCE CTONOIBI ([IepeMeH-
HbIE), BXOJSIUeE B CTPOKyY (1), Ha X IPAHUIAX U 3aTeM MCKJIIOYUTh UX U3 3a-
naan (eMm. nozgpasi. «O6paborka dbuKCHpoBaHHOIO cTos0Ma» ). Tak Kak mpn
9TOM cTpoKa (1) cTaHOBUTCST M30OBITOYHOM, e MOXKHO 3aMEHUTD IKGUGAAECHIT -
Hoti cBOGOJIHO} (HEOrPAHUYEHHOI 110 3HAKY) CTPOKOil M TaKkKe UCKIIOYUTH
u3 3ajaun (cM. mogpasa. «O6paboTKa cBOOOIHOM CTPOKM» ).

IIpumeuarus:

1. Jljast mpuMeHeHUsI JAHHOTO MpeobpasoBaHUs HEOOXOIMMO, YTOOBI B
crpoke (1) He 6110 KO3 DUIEeHTOB, ABCOIIOTHAST BEJINUNHA KOTOPBIX CJIHIII-

KOM MaJla, T. €. IJId BCEX Clpj H€O6XO,ILI/IMO BBIIIOJIHECHUE YCJIOBUA:
Jags| > = max(L, ape]), (3)

rJe € — OTHOCHTEIbHBIN JIOMYyCK Ha abCOIIOTHYIO BeIUInHy KodbduiimeH-
TOB cTpoKu. B mpoTruBHOM cjyuae ukcaliuss CTOJIONOB ABJISIETCS IUCIEHHO
HEHAJIEXKHON M MOXKET MPUBECTH K HEBEPHOMY PEIICHUIO 3aJIa4H.

2. Hoxmnporpamma ukcupyeT cTOJIONBI U CHUMAET TPAHUIIBI CTPOKH P,
HO OCTAaBJIsIET 3TU CTPOKY U CTOJIONBI B IPE0OPa30BAHHON 3aate.

BoccranoBieHue 6a3uCHOTO pelleHus

B npeobpazoBanHoil 3aj1aue CTPOKA P SIBJISIETCS HEAKTUBHBIM OIPDAHMYCHUEM
u 1no3TomMy umeer craryc GLP_BS (Kak pe3y/bTaT MOC/IeIyroero npeodpa-
soBanusi «CBOGOJHAST CTPOKA» ), a BCE CTOJOIBI, BXOJSIIUE B 9Ty CTPOKY,
SIBJIAIOTCS HEOA3UCHBIMU U UMEIOT cTaTyc GLP_NS (Kak pesy/abrar mocsery-
forero npeobpaszosanus «PUKCHpPOBaHHBIH cTOIGEIT ).

BamMeTuM, YTO B JBOWCTBEHHOI CHCTEME KaK IIPeoOpa30BaHHON, Tak H
MCXOJTHOM 33191 KaK/IOMY CTOJIOIY §, BXOJSIIEMY B CTPOKY P COOTBETCTBYET
cJIeqyIomas CTPOKA:

D ai i + apymy + Ay = ¢, (9)
i#p
OTKYJa:
)‘j = Cj — Zaiﬂri - apjwp. (10)
i#p

B npeobpazoannoii 3a/1ade 3HaYeHUsT MHOXKUATEIEH BCEX CTPOK 7r; U3BECTHBI
(BKJIFOYAsT MHOXKHTEJIb T, 3HAYEHHE KOTOPOIO PaBeH HYJIIO, TaK KaK CTPO-
ka p HeakTuBHA). [Tosromy, ucnonbsyst dopmysy (10), MOKHO BBIYHCIUTH
3HAYEHHUS MHOXKHTEJIEH \; JIIs BCEX CTOJIOIOB, BXOJASAIINX B CTPOKY P.
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BamMeTuM jajiee, ITO B MCXO/IHOM 3a1ate CTOJIOIBI, BXOJAIINE B CTPOKY P,
SIBJISIIOTCsT He (DUKCUPOBAHHBIMU, a orpaHmdeHHbIMU. [loaTomy craTyc GLP_NS
Ka2KJI0r0 TaKOro cTojiba ciaeayer 3amenuTb Ha GLP_NL wmau GLP_NU B 3aBu-
CUMOCTH OT TOI'O Ha KaKOW I'paHuIle, HIXKHEH mim BepxHeil, ObLT 3aduKCUpOo-
BaH COOTBeTCTBYyIONU cTosber. Takoe naMeHenune craryca CTOJIOIOB MOXKET
PUBECTU K HAPYLICHUIO JIBONCTBEHHON IOILyCTUMOCTHU PEIICHUdA UCXOILHON
3aJa4i, TaK KaK Telepb MHOKUTEJIN JJIsi CTOJIONOB JIOJIZKHBI y/I0BJIETBOPSITH
YCJIOBUIO:
>0, ecau craryc croyona GLP_NL,

)\ .
71 <0, ecmu craryc cronbia GLP_NU.

(11)
Ecnu ykazannoe ycjaoBHe BBIOJHSIETCs, TO PEIeHNe MCXOTHOM 3a1adu COB-
IajlaeT ¢ pelleHneM IMpeoOpa3oBaHHON 3ajadu. B mporuBHOM ciydae cire-
JIyeT BBIIIOJHUATH OJIMH BBIPOZKJICHHBII ITar IpsAMOTO CHMILIEKC-METO/Ia I
HOJIyYeHUs] JIBOHCTBEHHO-IOIYCTUMOIO (& 3HAYUT, ONTUMAJBLHOIO) PEIeHs]
MCXOJTHOM 3aj[a4u cjie/yonuM obpazom. FKcim npu npeobpazoBanuu 3ajadu
AKTUBHOW TI'paHuiieil cTpoku p ObLIa BhIOpaHA ee HUXKHsS IPDAHUIA (cnyqaﬁ
at = 0), To MbI MeHsieM cTaryc cTpoku Ha GLP_NL (wim GLP_NS) u HaunHa-
eM yeesuwusamv ee Muoxkuress (Am, > 0). Ecian ke akTuBHON rpaHumei
9TOli cTpoKM Oblila BbHIOpaHa ee BepxHssi rpaHura (ciaydai at = 1), To Mbl
MeHsieM cTaTyc cTpoKd Ha GLP_NU (win GLP_NS) u HAUMHAEM YMEHbULAMD €e
mHokuTeNb (A, < 0). U3 (10) caemyer, aro:

A)\j = —aijﬂp = —apjwp. (12)

[Tpu sToM mpocroii anamus dopmyn (3)—(5) moKa3bIBAET, YTO MPHU YKA3aH-
HOM U3MEHEHHU BEeJIMYUHBI T, MHOXKUTEIb KazKJI0I0 CTOJI0IA, HMEIOIEero cTa-
Tyc GLP_NL (T. e. 3adpuKCHpPOBAHHOIO B IPeoOpa30BAHHON 3ajade Ha CBOEil
HIDKHE TpaHuIe) HadHeT sospacmams (ANX; > 0), a MHOKITENIb KaXkKI0ro
crosibna, umerorero craryc GLP_NU (T. e. 3aduKcHpOBAaHHOIO B Ipeobpaso-
BaHHON 3ajlade Ha CBoeil BepxHeil rpammie) — yowsams (AN; < 0). Ilo-
HATHO, YTO B TOT MOMEHT, KOIJIa NOCACOHUT MHOKUTENIb Ag, JJIsl KOTOPOT'O
HapyIieHo ycjosue (11), obparurcst B HyJIb, MHOKHUTEIN BCEX CTOJIOIOB Oy-
JyT UMETDb IIPABUJIbHBIE 3HAKU. UTOOBI OIPEIEIUThL TOT CTOJIORI] JIOIIyCTUM,
4TO dj — €CcTh HavYaJbHOE 3HAYCHHE MHOXKUTEIH A; (T. €. OTHOCHTE/IbHAs
oleHKa cTosibIa j) B 1peoOpa30BaHHON 3ajiade, BBIYUCIEHHOE 110 (hopMyJie
(10) mpn 7, = 0. Torma \j = d;j + AN, n u3 bopmyusr (12) caemyer, aTo \;
CTAHOBUTCS PABHBIM HYJIIO, €CJIH:

A)\j = —Qp;Tp = —dj = Tp= dj/apj' (13)

CrenoBaTesibHO, MOCJIEIHUM OOPATUTCSI B HYJIb MHOXKUTEJIb CTOJIONA ¢, JJIsT
KOTOPOTO:

d = = di/ay; 14
|dq/apql Ijneag‘”p’ I}?ij/“pj‘v (14)

rje D — MHOXKECTBO CTOJIOIOB j, OTHOCUTE/IbHbIE OEHKH KOTOPBIX dj NMEIOT
B NIPeoOpa30BaHHON 3ajade HEIpaBUJIbHbIE 3HAKU, T. €. He YAOBJIETBOPSIOT
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yeaiosuio (11). (Takum obpasom, eciin D = &, T0 pelieHre MCXOHOM 38141
COBIIAJIAET C PEIIeHIEeM IPe0OPA30BAHHON 33,1491 U MO3TOMY KOPPEKITUS pe-
eHus: He TpebyeTcsl, KaK 9To ObLIO OTMeYeHO Bblile.) B perennn mcxoqHoi
3aJ1aau cTosberr g moJiydaer craryc GLP_BS, MOCKOJIBKY OH 3aMeHsIeT B ba3uce
cTOJIOEI], BCIIOMOTATEILHON IIePEeMEHHOM CTPOKH P, KOTOpasi Teleph CTAHOBUT-
cs1 aKTUBHBIM OorpanndenneM. [Ipu 5ToM HOBOe 3HAUEHNME MHOYKHUTEJISI CTPOKH
p O6yzer paBHO T, = dgy/apg. OTMETHM, 9TO BCJIEJCTBHE BBIPOXKIEHHOCTU pe-
IIIEHUsT 3HAYEHUSA BCEX CTOJIONOB, BXOJLAIINX B CTPOKY P, IIPU IEPEX0OJie OT
pelieHnst Tpeodbpa30BaHHON 3a/]auu K PEIICHUIO UCXOHON 3aJladi HE M3Me-
HSIFOTCSI.

BoccranoBiieHue perlieHusi BHYTPEHHEl TOYKU

Koppeknust 3HaueHns MHOXKUTeJIsl CTPOKH 7, B PENICHUN MCXOJIHOH 3a/1a4m
BBINOJIHSAETCS (€C/IM 9TO HEOOXO/MMO) TaK »Ke, KaK U B cjlydae GasuCHOro
pertiernsi. 3HAYEHUsT BCEX CTOJIOIOB, BXOJSIIUX B CTPOKY P, B PEIIEHUN KC-
XOJHON 3a/Ia9l COBIAJAIOT ¢ UX 3HAYCHUSIMHU B PEIICHUU TPE0OPA30BAHHOM
3a/1a41.

Boccranosiienue OEe/JIOYMCJIEHHOI'0O penieHmusd

He tpebyercs.
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2.12 Amnajnu3 cTpoku o0Ilero Buaa
Cneundukamus

#include "glpnpp.h"
int npp_analyze_row(NPP *npp, NPPROW *p);

Haznauenue

[Togmporpamma npp_analyze_row BbINOJHSIET aHAIM3 CTPOKH (OrpaHUye-
HUs1) p OOIEro Buja:

Ly < Zapjxj < Up, (1)
J

lj < xj < uy, (2)

rne L, < Uy, u l; < uj nus seex apj # 0.

B03BpamaeM0e 3Ha4YeHue

0x?0 — HIKHSIS IPAHUIA CTPOKU OTCYTCTBYET WJIH sIBJIAETCS U30BITOYHOII;
0x?1 — HIDKHSS IPAHUIA CTPOKU MOYKET ObITh aKTUBHOI;

0x?72 — HIKHSIS TPAHUIA, CTPOKHU SIBJISI€TCS (DOPCUPYIOIIEIL;

0x0?7 — BepxHsisl TPaHUIA CTPOKKM OTCYTCTBYET WJIU SIBJISIETCS M3OBITOYHOIL;
0x17 — BepxHsisi TPAHUIA CTPOKHM MOXKET OBITH AKTUBHOIL;

0x27 — BepxHsisl TPAHUIA CTPOKH SIBJISIETCST (POPCUPYIOIIE;

0x33 — rpaHuIbl CTPOKU POTUBOPEYAT I'PAHUIIAM CTOJIOIOB.

Aaropurm

Ananus crpoku (1) ocHOBaH Ha aHAJIM3e ee HESIBHBIX HUZKHE( U BepXHeil rpa-
HUIbI, KOTOPBIE OIPEIE/ISIOTCA COOTBETCTBYIONIMMY IPAHUIAME BXOIAIINX B
Hee CTOJIOIOB (IIePEMEHHBIX ):

L;; = ianapjxj = Z apjlj + Z ApiUsj, (3)
J

jeJt jeEJ~
Uy =sup > _apimj = > apjuj+ > apjly, (4)
J jeJt jeEJ—
J+:{j:apj>0}, J~ ={j:ap; <0} (5)

(3amernm, 4TO TPAHUIIBI BCEX CTOJIONOB, BXOJSIIUX B CTPOKY P, IIPEJIIOJIa-
* *
raloTcs KOppeKTHIMHE, T. €. [; < uj, mosromy Ly < Uy .)
Ananms HEKHel TPaHUNbI CTPOKK L, BKIIOYAeT CJIeyIONue CIydam:
1) ecrn Ly, > Uy + ¢, r/ie € — abCOMOTHBIH JIOMYCK Ha 3HAMEHIEe CTPOKH,
TO HUYKHSA TPAHUIA CTPOKU L), IPOTHBOPEYNT ee HesABHOI BepXHeil IrpaHuIle
U; , & 3HAYMUT, 33/1a4a He uMeer (IPsIMbIX) JIOIMYCTUMBIX DeIleHuil;
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2) ecmu Uy —¢ < L, < Uj+e¢, m e ecm L, = Uy, T0 cTpoKa siB-
nsiercst popeupyroneii Ha cBoeil HuKHel rpaxuie (cM. pasg. «Obpaborka
dbopcupyromnieit crpoku» );

3) ecmn Ly, > L, + &, To HmKnsAs rpanuna CTpoku L;, MOxkeT ObITh aK-
TUBHON (6e3 yuera JAPYrux CTPOK, BXOJASIIHUX B 3a/a49y);

4) ecrm Ly, < L}, + &, To HWXKHs1s rpaHuiia CTpokn Ly He Moxker ObITh
AKTUBHOM, a 3HAYUT, ABJISETCs] U30BITOYHON U MOXKET OBITh UCKJIIOYEHA.

Anamms Bepxmeil rpanunbl CTPoKH U), BBIIOIHACTCA aHAJOTUTIHO U BKJIIO-
qaeT CJIELYIONUe CIIyIau:

1) ecm U, < L, — &, To Bepxugs rpanuna crpoku U, MpOTUBOpEYUT ee
HeABHON HUXKHEN I'paHulle L;;,
CTUMBIX PellleHnil;

2) ecim L,—e<U,<Lj+e, e eum U, Ly, To CTpOKa ABJIAETCS
dbopcupyromeil Ha cBoeil BepxHeil rpanuie (cM. pasz. «O6paborka dopcu-
pyIoIeii CTpoKu» );

3) ecm U, < U, — €, To Bepxusasa rpanuna crpoku U, MOXKeT ObITH
AKTHBHON (6€3 yueTa JAPYrux CTPOK, BXOJSIINX B 3a7a4y);

a 3Ha4YMT, 3a/la4da HEe uMeeT (HpHMI)IX) JLOI1y-

4) ecn U, > U, — €, To Bepxu#as rpanuna crpoku U, MOXKeTr ObITh
AKTUBHOM, a 3HAYUT, SBJIsI€TCS N3OBITOYHON U MOXKET ObITh UCKJIIOYEHA.
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2.13 VYnanenue m30bITOYHOI T'PAHUIIBI CTPOKU

Cneundukamus

#include "glpnpp.h"
void npp_inactive_bound(NPP #*npp, NPPROW *p, int which);

Haznauenue

[Toporpamma npp_inactive_bound yjassier HuxkHIO0 (ecsm which = 0)

i BepxHioo (ecan which = 1) rpanuily cTpoku p:

L, < Zam’xj < Up,

J

KOTOpasi (IpaHuIa) MpenoaaracTcs n30bITOTHOMI.

IIpeob6pa3oBanue 3aga4u

Ecmn which = 0, Tekymas HuKnes rpanuna L, cTpoKn p nojaraeTcs paBHOi
—o00. Ecim which = 1, rekymas pepxuss rpanuna U, CTPOKHI p HoJIaraeTcs

paBHOI +00.

BoccranoBsiienne 6a3ucHOroO perieHus

Eciin B pemniennn npeobpa3oBaHHON 3aj@9u CTPOKA P HE SIBJISIETCS AKTHB-
HBbIM orpanudenneM (GLP_BS), To B pellieHny MCXOJHON 3a/a49u ee CTaTyc He
u3MeHseTcss. B IpoTUBHOM cjlydae CTaTyC CTPOKH P B PEIIEHUN UCXOTHOM 3a-
JIa9¥ OMPEJE/ISeTCs €€ TUIIOM JI0 BBITOJTHEHHS IPe0OPA30BAHUSA U CTATYCOM

B peIleHny Ipeodpas3soOBaHHON 3a1atM:

Tun [Tapamerp | Craryc crpoku B nipe- | CraTyc CTPOKH B
CTPOKHU which 0Opa30BaHHON 3a/a4e | MCXOMHOU 3ajade
x> Lp 0 GLP_NF GLP_NL
¥ < Up 1 GLP_NF GLP_NU

L,<¥<U, 0 GLP_NU GLP_NU
Lp <Yy <U, 1 GLP_NL GLP_NL
Y=1L,=U, 0 GLP_NU GLP_NS
N =1L,=U, 1 GLP_NL GLP_NS

BoccranoBiieHne pelrieHnsi BHyTPEHHEN TOYKU

He Tpebyercs.

Boccranosienue IMeJIOYNCJIEHHOI'O pelIieHusd

He Tpebyercs.
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2.14 OmnpegeneHne HesIBHBIX I'PAHUIL CTOJIOIIOB
Cneundukamus

#include "glpnpp.h"
void npp_implied_bounds (NPP *npp, NPPROW *p);

Haznauenue

[Toxuporpamma npp_implied_bounds ucosb3yer CTPOKY (OrpaHUYeHHE) P
ODIIIEr0 BUJIA:
Ly < Zam’x]’ < Up, (1)
J

lj < xj < uy, (2)

rie L, < U, u l; < uj nnsa Beex ap; 7# 0, 9TOOBI ONPENEINTL HEAGHbIE
IPAHUIBI CTOJIONOB (IIEPEMEHHBIX Z;), BXOJSIINX B 9Ty CTPOKY.

TTomnporpamma coxpaHsieT HEsSIBHBIE T'DAHUIILI CTOJIOIIOB l;‘ nouk

B Jie-
ckpunropax 3rux croybios (NPPCOL), npu 9TOM TeKyIue I‘paHI/IHbI]CTOJI6—
1oB l; u u; He nsaMmensorcs. ([lajee HestBHBIE TPAHHIIBI CTOJIOIOB MOXKHO
UCIOJIB30BaTh JJIst YCUJICHUS TEKYIUX TpaHuIl; cM. mojpasi. «Ob6paborka
HesIBHOM HUKHEH rpaHuiibl cTosionay n «ObpaboTKa HesiBHOM BepxHEH rpa-
HUI[BI CTOJIONAY. )

Anropurm

Texympe rpaHuIbl CTOIOIOB (2) ONpeIesIsIIoT HEesIBHbIE HIZKHIOI U BEPXHIOK
rpaHuibl cTpoku (1):

L, = infz apjT; = Z ap;l; + Z apjUj, (3)
J

jeJt jeJ—
U, = supZapjxj = Z apju; + Z apily, (4)
J jeJt jeJ—
Jr={jray >0}, J ={j:ay <0} (5)

(3amernm, 4TO TPAHUIIBI BCEX CTOJIONOB, BXOJSIIUX B CTPOKY P, IIPEJIIOJIa-
raloTCsl KOPPeKTHbIMY, T. €. [j < uj, mosromy Ly, < Uy )
* *

Ecmu Ly, > Ly w (wm) U, < Uy, To HuAKHssT U (WI1) BEPXHsIsl TDaHN-
na crpoku (1) MoxkeT ObITh AKTUBHOI, & 3HAYNT, TaKasi CTPOKA OIPE/IeJIsieT
HEKOTOpPBIE HEsIBHBIE TPAHUIIBI BXOJSIIUX B Hee TIePEeMEHHBIX.

[Tycts xp — HeKOTOpasi mepeMeHHas, BXOJsiias B orpanudenue (1) c
HeHyJIeBBIM KodddurmentoM a,y, 7# 0. PaccmoTpunm Brauase ciydail, Korjaa
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o *\.
AKTHBHON MOKeT OBITh HIKHsIsl TpaHuIia crpokn (L, > Lp).

Z ApiTj > Lp = Z ApiTj + pkTi > Lp =
J J#k (6)
apkTy > Ly — Zapjxj = AppTp > LI;,
Jj#k
rue:

Lk =inf(L, — Z apjr;) = Ly —sup Z apj; =

7k 7k 7)
=Ly~ Y apui— Y, aply
JeIS\{k} j€J~\{k}
Taxum obpasom:
xp >l = LI;/apk, ecaut apy, > 0; (8)
xp <uj = ng/apk, ecat apy, < 0; (9)

rjie l ¥ uj — HesIBHbIE HIZKHsIsl W BEPXHsSI TPAHUIIBI IEPEMEHHON T
PaccMoTpuM Tenephb aHAJOTMYHbII Cilydail, KOra aK THBHON MOKEeT ObITh
BepxHss rpammita crpoku (U, < Uy):

Zapjxj <U, = Zapjxj +aprzr < U, =

. k
aprTr < Up — Zamx] = apprp < Up7
7k
re:
U;f = sup(Up — Z apjr;) = Up — infz apjT; =
=Up— > ayli— Y. apuy
jeI\{k} j€J~\{k}
CJre1oBaTEILHO:
xp < up = Ug‘/apk, ecn apy, > 0; (12)
xp >l = Ulf/apk, ecin apy, < 0. (13)

Ipumevarue. B dopmyrax (8), (9), (12) u (13) xkoabduiuent a,y, He 1071
JKeH OBITh CJIMIIKOM MaJIbIM 110 aGCOJIFOTHOI BEJIMUNHE OTHOCUTEJLHO JIPYTUX
HeHyJIeBbIX KoadbduimeHToB cTpoku (1), T. e. HeOOXOMMO BBIIIOJIHEHHE YCI0-
BUSI:

|apk| > € m?X(L |ap; ), (14)
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TJe € — OTHOCUTEJIBbHBIN JOMYCK Ha aDCOIIOTHYIO BEIUYINHY K0P DUINEHTOB
CcTpOKH. B MpOTUBHOM cjlydyae HESBHBIEC I'PAHUIBI CTOJIOIOB MOTYT OKa3aTh-
sl YUCIIEHHO HeHaJlexkHbiMu. Hanpumep, ucnonbsosanue dhopmysibl (8) st
CJIETYIOIIEr0 OrPAHNMYCHUS-HEPABEHCTBA!

—-12
10 xl—fEQ—.’EgZO,

riae 1 > —1, 2, x3 > 0, MOXKET IPUBECTH K UNCJIECHHO HEHAEKHOMY 3a-
KJIo4ueHuio, uto x1 > 0.

Henocpeacrsennoe ncnonbsosanue dopmyt (8), (9), (12) u (13) st BbI-
YHCJIEHUs] HeSIBHBIX TDAHMUIL OJIHOI [IepeMeHHOi TpebyeT BbloJHeHus |J | ore-
parmii, riie J = {j : ap; # 0}, 4TO CBA3aHO C HEOOXOJAMMOCTBIO BBHIUMCIICHUS
seurann LY u UF. TlostoMy BIMICICHHE HESABHBIX TPAHMI] BCEX IEPEMCHHBIX,
BxofAmEX B cTpoKy (1), morpe6osaso 6u1 BhmoHeHHs |J|? omepammit, 1o
SIBJISIETCsI HEY/IOBJIETBOPUTEIBHBIM € IIPAKTUIECKON TOUKM 3peHusi. OHAKO,
obIiee YUCII0 onepanuii MOXKHO yMEHbBIIHUTD J10 |J| cieyomum o6pasoM.

Homycrum, uto ayy, > 0. Torga uz (7) n (11) nmeenm:

L'I; = Lp — (Ul;k — apk.uk) = Lp — U; + Qpk UL,

UF = U, — (L} — apili) = Up — L + apili,

e Li u Uy — HesiBHble HUXKHAS U BEPXHSAS TDAHUIILI CTPOKH, ONIPeJle/iseMble
dbopmymnamu (3) u (4). IMoxcrasiss nosydensble Bbipaykenus: B (8) u (12),
HOJLY IUM:
Iy = Ly/ape = up, + (Lp — Up) /ap, (15)
uj, = Uy fagk = U+ (Up — Ly) [aph. (16)

Amnasormiano, ecin ap, < 0, To B coorsercTun ¢ (7) u (11) umeem:

L]; = Lp — (U; — apklk) = Lp — U; + apklk,

Ullf = Up - (L; - apkuk) = Up - L; + ap .

IMoxcrasisist gasee stu Beipazkenus B (8) u (12), mosryunm:
I = Uy Japk = up + (Up — L) /ap, (17)

up, = Ll;/apk =l + (Lp — Up)/apk. (18)

Bamerum, uro dbopmysbl (15)—(18) npuMeHHMBI JIMIIL B T€X CIIydasX,
KOrzIa, L; u U; koneuHbl. OJHAKO, eciaH I KaKoi-mbo nepeMenHoil I ;
uMeeT mMecto lj = —oo u (mmm) wj = +00, pesuuunbl Ly (ecim ap; > 0) u
(mma) Uy (ecmm ap; < 0) 6yayT neompesenenubivu. Pacemorpuy miostomy
Hanbosiee OOIIYI0 CHTYyaIUio, KOTJa HEKOTOPble I'DAHUIBI [IePEMEHHbIX (2)
MOI'YT OTCYTCTBOBATD.
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IIycTb:
J ={j:(ap;>0mlj =—00) mmu (ap; <0 uu; =—+0c0)}. (19)

Torna (mpu ycsioBum, 9T0 BEPXHsisl IpaHuIia CTPOKH U, MOKET ObITH aKTHB-
HO{T) BO3MOXKHBI TPH CJIydasi:

1) J' = @. B nannom ciaydae BeMInHA L; KOHEYHa, a 3HAYUT, JIJIsT BCEX

IIEPEMEHHBIX Zj, BXOJASAIUX B CTPOKY (1), MOXKHO HCIIOIBb30BATH (DOPMYIIBI
(16) u (17);
2) J' = {k}. B mamnom ciydae Ly = —00, HO TIOCKOJLKY BeJHYHHA Uzlf
(11) komeumna, JjIsi HEPEMEHHON T MOXKHO HCIOIL30BaTh hopmynsl (12) u
(1
I = —oo (ecmn apj < 0) mm uf = 400 (ecim ap; > 0);

3) |J'| > 1. B maunoMm ciydae ajsl BCeX IEPEMEHHBIX Tj, BXOIANMX B
crpoky (1), mueer mecro [f = —oo (ecsm ap; < 0) wm uj = +oo (ecn

apj > 0), T. €. COOTBETCTBYIOIINE IPAHUIIBI CTOJIOIOB HE OIPE/EIEHBI.

1
3). 3amMeTHM, YTO JIJIs BCEX OCTAJIbHBIX IePEMEHHBIX L5, j 7 k, IMeeT MecTo

AHajlornvHo, 1mycTh:
J"={j: (ap; >0mu; =+00) wm (a,; <0nlj =—o0)}. (20)

Torna (Ipu ycioBHE, 9TO HUZKHSISI TPAHUIA CTPOKN Ly, MOKET ObITH aKTHB-
HOIT) TakzKe BO3MOYKHBI TPH CJIydasi:

1) J” = @. B nanHOM CiIyuae BeJIMYUHA U, KoHeuHa, a 3HAYMT, /I BCEX
IIEPEMEHHBIX Zj, BXOJASAIMUX B CTPOKY (1), MOXHO HCIIOJIBb30BaTH (DOPMYIIBI
(15) u (18);

2) J" = {k}. B pammom ciyuae Uj = +00, HO IOCKOILKY Bemuduna LY
(7) KoneuHa, Jyist IIEPEMEHHOI X', MOKHO HCIOIBL30BaTh GopMyJs (8) u (9).
BameTnM, UTO JyIs BCEX OCTAJILHBEIX HNEPeMEHHBIX T;, j # k, umeeT mecTo

I = —o0 (ecin apj > 0) nmm uj = 400 (ecin ap; < 0);
3) [J"| > 1. B mamnom ciydae Jyist BCeX NEPEMEHHBIX T;, BXOJSIIUX B
crpoky (1), mmeer mecro [5 = —oo (ecim ap; > 0) mwm uj = 400 (ecin

apj < 0), T. €. COOTBETCTBYIOIINE IPAHUILBI CTOJIOIOB HE OIPE/EIEHBI.
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3 TI'pynna mesioumceHHBIX TOAIPOTrPaMM

3.1 DBwuHapwusanus 3aga4u
Cneundukamus

#include "glpnpp.h"

int npp_binarize_prob(NPP *npp);
Haznauenue

[Tommporpamma npp_binarize_prob 3aMeHsieT B MCXOJIHOI 3aja4ye KarKyIo
LeJIOYUCIICHHYIO IIePEeMEHHYIO:

lg <xg <y, (1)

e lq < Ug, SKBHUBAJIECHTHOI CYMMOP'I JABONMYIHBIX ITEPEMEHHDBIX.

Bosspaimaemoe 3HaueHune

[Mogporpamma npp_binarize_prob Bo3spaliaer Yuc/Io NeJOUNCTeHHBIX T1e-
PEMEHHBIX, JJI KOTOPLIX MPEoOpa3s0BaHMe OKA3aJI0Ch HEBO3MOXKHLIM N3-34,
TOTO, UTO Ug — lg > dmax-

IIpeob6pa3oBanue 3aga4u

Ecin nepemennast x, MMeeT HeHyJIeByIO HIDKHIOO rpanuiy (I, # 0), To
BHaYaJie K Heil mpuMmeHsieTcsi rnpeobpasoBanue pasp. «Obpaborka crosbiia
C HEHYJIEBOIl HUKHeH IpaHuIleli». JTO MO3BOJSET CINTATD, UTO:

0 <zy < uy. (2)

Ecmn ug = 1, To nepemennas , y:Ke ABIAeTCsS JBOMYHOMN U JaJbHelIe
npeobpazopaHus He HyKHbIL. JlomycTum mostomy, 4to 2 < g < dmax, #
OIpeJIe/INM HaMMeHbIIee IejIoe N Takoe, 9To Uy < 2" —1 (n > 2, Tak Kak
ug > 2). B s3TOM Citydae mepeMeHHYIO Iy MOXKHO 3aMEHHTH CyMMOIL:

n—1
Ty = Z 2k, (3)
k=0

rje Ty — JBOMYHBbIe IepeMennble. Ecmu npu stom v, < 2" — 1, To B 11peod-
Pa30BaHHYIO 3aJa4y TaKxKe HeOOXOAMMO BKJIIOUUTDL JOIOJHUTEILHOE Orpa-
HUYEHHe-HEPaBEHCTBO:

n—1
Z 2k xp < uy. (4)
k=0
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IIpumenarue. 1lonaras, 9T0 B IPeodPa3OBaHHOI 3aja4e HepeMeHHAs Ty
CTAHOBUTCSI JIBOMYHON ITEPEMEHHOR X, JaHHOEe IPeobpa3oBaHKe IPUBOIUT K
MOSIBJIEHUIO N — 1 T06ABOYHBIX JBOMYHBIX ITE€PEMEHHBIX.

IMoncrasisist x4 u3 (3) B CTPOKY IeJI€BOi (DYHKITHN, IIOJIY IHM:

z = E cj:cj—i—cozg CjTj + CqZTq + Co =
J

J#4q
n—1 n—1
= chxj + ¢4 Z 2%y, + o = chxj + Z CLTk + Co,
J#4q k=0 J#4q k=0
e
ck:2kcq, k=0,...,n—1. (5)

AnaJtoridHo, MOACTaBIISAS Tq U3 (3) B CTPOKY 4-I'O OMDAHMYEHMUSI, HOJLY IIM:

L; < Zai]’x]’ <U, = L;< Zai]’x]’ + ajgxg < U, =

J J#q
n—1 n—1
L; < Zaijxj + aiq Z Qkxk <U, = L;< Z ai;T; + Z a;rrr < U,
J#4q k=0 J#q k=0
rie
aik:2kaiq, k=0,...,n—1. (6)

BoccranoBiienne perneHust

BHaueHne epeMeHHON Xy BBIYUCIsIETCs 10 dopmyite (3).
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3.2 IIpoBepka HepaBeHCTBa THIA «yHaKOBKa»
Cneundukamus

#include "glpnpp.h"
int npp_is_packing(NPP *npp, NPPROW *row) ;

B03BpamaeM0e 3Ha4YeHue

Eciu 3aannas crpoka (orpaHuveHne) siBJsleTCsl HEPABEHCTBOM THIIA «yIla-
KOBKa» (CM. HUKe), MOJNporpaMMa npp_is_packing Bo3BpalaeT HEHYJIEBOE
3HavYeHue. B IpOTUBHOM cilydae HO/IIpOrpaMMa BO3BPAIIAET HyJIb.

HepaBeHCTBa TUIlaA «YIIaKOBKa»

B kanonnueckoM dopmare HEPABEHCTBO THIIA «yIlakoBKay (packing inequal-
ity) umeer cieyronmit Bu:

Z.%'j S 1, (1)

jeJ

IJe BCe IepeMeHHbIe T, ABIAIOTCH IBOMYHBIME. J[aHHOE HEpPaBeHCTBO BBI-
pazkaeT yCJIOBUE, YTO B JIFOOOM I€JIOUHCIEHHO-JOIIyCTUMOM DEIIeHHN HeHy-
neBoil (paBHOIl euHuIE) MOXKeT ObITH He Oojiee, UeM OjHa IepeMeHHas u3
MHOXKecTBa J. Bes orpanndenust 06IIHOCTH MOYKHO CUUTaTh, 4TO |J| > 2, Tak
Kak B ciaydasx J = @ u |J| = 1 wepaBerctso (1) siBisieTcss n30BITOUHBIM.

B obmem cityvyae HepaBeHCTBO THIIA «YIIAKOBKa» MOXKET BKJIIOYATH Kak
HCXOJIHBIC JBOUYHBIC IIEPEMEHHBIE Tj, TaK U UX JIONOJHEHHS T j:

dai+ Y T <, (2)
jeJ+t jeJ—

rne JT N J~ = @. IlosToMmy, UCIOIB3Ys HOJICTAHOBKY T; = 1 — zj, MOXKHO
[IOJIy9UTh HEPABEHCTBO THIIA «YIIAKOBKa» B 0000I1eHHOM (hopmare:

Yo=Y w<i-lJ| (3)

jeJt jeJ—
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3.3 Wnentudwnkanus HepaBeHCTBA TUMNA «yIaKOBKa»
Cneundukamus

#include "glpnpp.h"
int npp_hidden_packing(NPP *npp, NPPROW *row);

Haznauenue

[Tommporpamma npp_hidden_packing obpabaTbiBaeT 3a/aHHOE OI'DaHUe-
HUE-HEPaBEHCTBO, KOTOPOE BKJIIOYAECT TOJIBLKO JIBOUYHBIC IIEpEMEHHbIC, IIPU-
YEeM YUCJIO 3TUX IePEMEHHBIX JTOJI2KHO 6bITb HE MEHbIIE JIBYX. EC.}II/I HnCXoHoe
OI'PaHUYICHUE IKBUBAJICHTHO HEPAaBEHCTBY THUIIAQ «yHaKOBKa»,S IIOIIporpaM-
Ma 3aMEeHACT 9TO UCXOJHOE OrpaHnuvcHre YKa3aHHBIM 9KBUBAJICHTHLIM Hepa-
BEHCTBOM. HpI/I 9TOM, €CJIM MCXOJHOE OI'PaHUYCHUE-HEPaBEHCTBO ABJIFACTCA
JIBYCTOPOHHUM, TO B CJIy4ae HEOOXOJIMMOCTH OHO 3aMEHSIeTCH Mapoil OJHO-
CTOPOHHUX OI'PAHUYCHUI.

B03BpamaeM0e 3Ha4YeHue

Ecnu ucxomoe orpanutenne ObLIO 3aMEHEHO SKBUBAJICHTHBIM HEPABEHCTBOM
TUIla «YIaKOBKay, IoAlporpaMma npp_hidden_packing BosspalnaeT HEHY-
JIeBoe 3HavueHue. B IpoTUBHOM CiIydae MOIIIPOrpaMMa BO3BPAIIAET HYJIb.
IIpeoGpa3oBaHue 3aa4u
PaccMOTpHM OrpaHmueHne-HePABEeHCTBO 00Iero Bua:?
> ajz; <D, (1)
jeJ

IJie BCe IepEeMEeHHbIE X SIBJISIIOTC ABOMIHBIMA 1 |J| > 2.
Iycrs J* = {j : a; > 0}, J- = {j : aj < 0}. Boimosnuum nepexon K
JIOLOJIHUTE ILHBIM IIePEMEHHBIM 2 = 1 — T Jyist Beex j € J

Zajxjgb = Zaj:cj+2ajxj§b =

jeJ jeJ+ jeJ—
Z a;Tj + Z aj(l—fj)gb = Z a;x; — Z ajfjgb— Z a;.
jeJt jeJ~ jeJt jeJ~ jeEJ~

C yueroMm yKazaHHOrO mepexojia Oyjiem caurarb, 9T0 B HepaBeHcTBe (1)
Bce KO3 (DUIMEHTHI SBIAIOTCA mosoxkuTeabHbIMI (a; > 0). Kpome Toro,

8Cwm. onpenenenue B moapasy,. «IIpoBepKa HepaBEeHCTBA THIIA <YIIAKOBKA>.
YHepaseHcTBO Braa ‘>’ MOXKHO IPUBECTH K YKASAHHOMY BHJLY, YMHOXKAas 06€ ero 4acTu
HA —1.
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6e3 orpaHuYeHus: OOIIHOCTH MOYKHO CUMTaTh, 4To a; < b. [lelicrBurenbho,
JorycTuM, 4to a; > b. Torjga BO3SMOXKHBI TPU CIIyyast:

1) b < 0. B sTom ciaydae orpanndenue (1) siBjsleTcst IPOTHBOPEYMBBIM, a
3HAYWT, 33/[a9a He MMeeT JOMYCTUMBIX perteHuil (cM. pa3f. « AHaim3 cTpoKu
obriero Bujay );

2) b = 0. B satom ciayuae orpanundenue (1) siBiasiercss hbOpCUPYOMUM HA
BepxHeii rpanute (cM. pazg. «O6paborka Gopcupyromneil CTpoK» ), OTKYIa
cJIe/lyeT, 9TO BCe IIePeMeHHbIe T JIOJIKHBI ObITh 3a(UKCUPOBaHbl B HYyJIE;

3) b > 0. B sTom ciaygae orpanndenue (1) ornpe/iesisier HesIBHYIO BEPXHIOIO
IPaHHUILY [EePEMEHHOIl xj paBHYyIo Hymo (M. pasf. «OmpejesieHne HesBHBIX
IPAHUIL CTOJIGIOBY ), UTO C yIETOM IEJOINCICHHOCTH TPUBOIUT K (DUKCAIN
39TOIl IIepeMEeHHOI B HyJIe.

[Ipenmonaraercst, 9To BCe 3TH TpU cjaydas Oy/lyT paclo3HAHBI BO Bpe-
Mg 0a30BOI 0OPAbOTKU 3a/1a4uu, IMPEIIIIECTBYIONICH BbI30BY IOAIIPOrPAMMBI
npp_hidden_packing. [Toatomy, eciin Kakoi-inbo M3 yKA3aHHBIX CJIYUIAEB
Bce ke Oy/IeT UMeTh MeCTO, 00PabOTKY 33/ [aHHOTO OrPAHUYIEHUSI-HEPABEHCTBA
CJIETyEeT MPOITYCTUTD.

Urax, mycts 0 < a; < b (¢ yd4eToM nepedncieHHbIX 3aMedanuii). Ouesu/i-
HO, 9TO B 9TOM CJIy4ae OrpaHuveHrne-HepaBeHCTBO (1) SKBHUBAJIEHTHO Hepa-
BEHCTBY THUIIA «yIAKOBKa» €CJIN

aj +ap>b+e (2)

it Beex j, k € J, j # k, rie € — abCOJIFOTHBIIN JOIyCK Ha 3HAUYEHHE CTPOKHU
(stmueitnoit popmer). IlpoBepka yenosust (2) st Beex j, k € J, j # k, rpebyer
spemenn O(]J|?). Ommako, 310 Bpems MoxuO ymenbmmutsb j0 O(|J]), ecim
B KauecTse a; U aj BbIOpaTh JBa HauMmeHbwur Kodddunuenta — Toria,
OYEBH/THO, yCJIoBHE (2) JOCTATOYHO MPOBEPUTH OJMH Pa3.

ITocste 3aMeHBI MCXOHOINO OrpaHuveHus-HepaBeHCTBa (1) SKBHBAJEHT-
HBIM HEPABEHCTBOM THIIA «YIAKOBKa» CJIEYeT BBIIOJHUTH OOPATHYIO IOJI-
CTaHOBKY ZT; = 1 — x; /yist Bcex j € J~ (CM. BbIIe).

BoccranoBieHue penieHus

He Tpebyercs.
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3.4 WNnentudunkanms pejlaKkcanum TUMNA «yHNaKOBKa»
Cneundukamus

#include "glpnpp.h"
int npp_implied_packing(NPP *npp, NPPROW *row, int which,
NPPCOL #var[], char set[]);

Hasznauenue

[Mommnporpamma npp_implied_packing obpabaTbiBaeT 3aJlaHHOE OI'DAHUYE-
Hue (CTPOKy) 00MIero Buja;

L S Zajxj S U. (1)
J

Ecnu which = 0, To paccMaTpuBaeTcst TOJILKO HUXKHssI IpaHnna L, Kortopas
B 9TOM CJIy4ae JIOJ?KHA CyIIeCTBOBATh, a BEPXHds rpanuiia U UTHOPUPYETCH.
Awnasornuno, eciim which = 1, To paccMaTpUBAETCs TOJBKO BEPXHSIS I'DAHU-
na U, koTopasi B 9TOM CJIydae JIOJI2KHA CYIIECTBOBATh, a HUKHAA rpanura L
urnopupyercsi. Takum o6pazoM, eciin 33JIaHHOE OI'DAHIYEHUE SIBJISIETCS JIBY-
CTOPOHHUM HEPABCHCTBOM WJIM PaBEHCTBOM, JAHHYIO IIOAIIPOIPAMMY CJIEIYyeT
HCIOJIb30BaTh ABaKJbl JJId KaKJI0I I'DaHUIbl B OTIECIBLHOCTH.
ITomporpamma npp_implied_packing nbITaeTCs OIPEJIEINTH HETPUBU-
ajibHOE (T. €. coziepzKaliiee He MeHee J[BYX JIBOMYHBIX II€PEMEHHBIX ) HePaBeH-

CTBO TUIIa «yHaKOBKa»:lO
g Tj— E r; <1—1J7|, (2)
jeJt jeJ—

KOTOpOE SIBJISIETCSI peaakcayued, orpanndenusi (1) B TOM cMbICie, 9TO BCsi-
KO€ PEIICHNE, YJI0BIETBOPSIONIEE STOMY OIPAHIMYEHUIO TAKKE YIOBJIETBOPSIET
HepaseHCTBY (2). Ecin ykasanHas pesakcalust CymecTBYeT, TOANPOrpaMMa
3aIMCBIBACT YKA3aTEIH Ha OINUCATEM COOTBETCTBYIONIMX JABOMYHBIX II€PE-
MEHHBIX (CTOJIOIOB) T M WX IPU3HAKH, COOTBETCTBEHHO, B 9JI€MEHTHI Mac-
cusoB var[l], var[2], ..., var|len| u set[l], set[2], ..., set|len|, tue set[j] = 0
osHavaet, uto j € JT, a set[j] = 1 oznauaer uto j € J .

Bosspaimaemoe 3HaueHune

[Mommporpamma npp_implied_packing Bo3Bpamaer 3HadeHue len — obiree
YHCJIO JIBOMYHBIX [IePEMEeHHbIX B HepaseHcTBe (2), len > 2. Ecin ke ykazaH-
Hag peJIaKcalldsd He CyIIEeCTBYeT, TO IMOAIpOorpaMMa BO3BPAIACT HyJlb.

10Cwm. onpenenenue B monpasy,. «IIpoBepKa HEPABEHCTBA THIIA <YIIAKOBKAS.
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Anropurm

Ecimu which = 0, ymHo)kum orpanudenue (1) va —1 u nonokum b = —L;
eciu ke which = 1, To nosoxkum b = +U. B 0boux cirydasx 3TO I103BOJIAET
IPUBECTH 3a/]aAHHOE OrPAHMYEHNe K CJIeLyIomeMy BILy: !

>z <b. (3)

IIycts J — MHOXKECTBO JBOMYHBIX HepeMeHHbIX, KT — MHOXkKecTBO He-
JIBONYHBIX (HENPEPHIBHBIX WJIN TIEJIOUNCJICHHBIX) MePEMEHHBIX ¢ K03 duIm-
enToM a; > 0, K~ — MHOXECTBO HEJIBOMYHBIX IIePEeMEHHBIX ¢ Koadduuuen-
oM a;j < 0. Torga mepaBeHCTBO (3) MOXKHO 3aIlHCATD CJIELYIOMIIM 0OPA3OM:

ZCL]’SCJ' Sb— Z CL]'CCJ'— Z CLJ'IEJ'. (4)

jed jEKT+ jeEK—

Y1066l N30aBUTHCS OT HEJBOUYHBIX IIEPEMEHHBIX 3aMEHUM HEPaBEeHCTBO (4)
cJte Ly oM 6oJiee CIabbIM HEPABEHCTBOM (peJiakcariyeii):

Zajxj S E, (5)

jed
rie
b = sup(b — Z a;r; — Z a;r;) =

jEKT jEK—

= b —inf Z a;jxr; — inf Z a;xr; = (6)

JjEKT jEK—
= b— Z ajlj— Z a,juj.
JjEKT jEK—

. e Kt . e K-
Ecnu npu srom mnmxuss [ (ecm j € KT) umm Bepxuss u; (ecim j € K7)
rpaHuIla Kakoi-1mbo HeJBOMYHOI IepeMeHHOl T; He CyHecTByeT, To ¢op-
MaJIbHO b = 400, U B 9TOM CJIy4ae JaJbHEHIINH aHAIN3 IPEKPAIIACTCs.

+ _ . . . e o . .

Ilycts BY ={j € J:a; >0}, B~ ={j € J:a; < 0}. YrobsI B Hepa-
BeHcTBe (5) caenarh Bce KOMDMUIMEHTH! MOJIOKUTEIBHBIMI, 3aMEHIM BCe
xj u3 BT [ONOJHNTENbHBIME [IEPEMEHHBIMH, T. €. BBIIOJIHUM IIOJCTAHOBKY
xj =1—7; 1 Beex j € BT, B pe3y/IbTare 4ero I0JIydiM:

Z a;T; — Z a;T; SE— Z a;. (7)
jeBt jEB— jEB—

[TosryueHHOE HEPABEHCTBO SIBJISIETCS PeJIaKCaIleil 3aJaHHOrO OrpaHUYeHUsT
(1) m oTHOCHTCS K THIY «IBOMYHBIN prok3ak» (binary knapsack inequality).

IISaMeTI/IM, Y9TO IIOCKOJIBKY OZIHa U3 I'PAHUIL UCXOJHOI'O OrpaHUYCHUsA HE YIUThIBACTCHA,
MBI YK€ MMeeM DeJIaKCaIlulo.
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3almineM ero B CTaHJIAPTHOM BHJIE:

Zajzj < B, (8)
jeJ
rie:
0. ] Tap  ecmje BT,
T —ay, ecim j € B,

, ; +
2 = { Zj, ecan j € BT, (10)

1—=xz;, ecmje B,

ﬂ =b-— E Q. (11)
JEB~
B mepasencrse (8) BCE KOS(i)Cl)I/IHI/IeHTbI IIOJIO2KUTEJIbHBI, IIO9TOMY UHCKO-
Mad peJlaKCallud THUIla «YIIaKOBKa» JIJIsl 9TOT'O HEpaBEHCTBa MMEET BU/JIL:

Y oz <L (12)

JEP

OdeBuiHO, 9TO MCKOMOe MHOKecTBO P C J J0/IKHO YAOBJIETBOPSITE CJIEMLY-
FOIEMY YCJIOBHIO:

aj + o > B +e anascex j, k€ P j#k, (13)

rje € — abCONIIOTHBIN JIONYCK Ha 3HaueHne crpoku (auneinoi dbopmbi). ITo-
9TOMY B KaJeCcTBe TAKOIO MHOXKeCTBa MOZKHO B34Tb P = {j : aj > (f+¢)/2}.
Eciu nipu sToM B HepaBeHcTBe (8) MMEIOTCs KOIMDMUIMEHTDI (v, JJIsl KOTO-
pbix ay < (B +4¢€)/2, HO KOTOpBIE TeM He MeHee YJIOBJIETBOPSIIOT HEPABEHCTBY
(13) muist BCex j € P, TO 00HY COOTBETCTBYIONIYIO [IEPEMEHHYTO 2k (HAIpUMep,
UMEIOILY 0 MAKCUMAJIbHBIH KO3hDMUIUEHT () TaKKe MOXKHO BKJIIOUATH B P,
YBEJIMYUB TEM CaMbBIM O0OIIee YUCJI0 JTBOMYHBIX IEPEMEHHBIX B HEPABEHCTBE
(12) ma enuHmILy.

[Tocse popmupoBanusi MHOKkecTBa P Jij1st HepaBeHcTBa (12) coestyer BbI-
HOJIHUTD [OJICTAHOBKY, 00paTHyto K (10), 4T06bI BEPHYTHCSI K HCXOHBIM JIBO-
HYHBIM IIepEMEHHBIM Zj. B pesyibrare BbIIOIHEHHs 9TOii 0OPATHON IO/ICTa-

HOBKHM MCKOMasl pPeaKcalldsl TUIA «yNaKOBKa» IPHMET OKOHYATEeJbHBII B
(2), e JT=JNBtuJ =JNB".
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3.5 IIpoBepka HepaBeHCTBA THUIIA «IIOKPBLITHUE»
Cneundukamus

#include "glpnpp.h"
int npp_is_covering(NPP *npp, NPPROW *row);

B03BpamaeM0e 3Ha4YeHue

Eciu 3ajanHas cTpoka (OrpaHuveHMe) sIBJISIETCsI HEPABEHCTBOM THUIIA «IIO-
KpbITHE» (CM. HEZKe), MOJIpOrpaMMa Npp_is_covering Bo3BpalaeT HEHY-
JIeBoe 3HavueHue. B IpoTUBHOM CiIydae MOIIIPOrpaMMa BO3BPAIIAET HYJIb.

HepaBeHCTBa TUIla «IIOKPbITHUE»

B kanonmueckom opmare HEpaBeHCTBO THIIA <IOKPBITHE» (covering in-
equality) umeer cieyromuit Bu:

Z.%'j Z 1, (1)

jeJ

Ijie BCe IEPeMEHHBIC T SBJIAIOTCA JBOMYHbIME. J[aHHOE HEPABEHCTBO BBI-
pazaeTr ycJIOBHe, YTO B JIFOOOM IIJIOUHMCIIEHHO JIOIyCTHMOM DEIIeHUN TIepe-
MeHHbIe M3 MHOXKeCTBa J He MOIYT OBITh PaBHBI HYJIIO OJHOBPEMEHHO, T. €.
XoTs1 ObI OJ[HA IlepeMeHHasl JI0JKHA ObITh HeHyJ1eBoil (paBHoil equnuie). bes
orpaHuveHusi OOIHOCTH MOXKHO cuuTarb, 4ro |J| > 2, Tak Kak B ciydae
J = & mepasencTBo (1) siBisteTcst MPOTHBOPEUMUBLIM, a B ciaydae |J| =1 —
dopcupyrommm.

B obmiem ciryvae HEpABEHCTBO THIIA <«IIOKPLITHE» MOYKET BKJIIOUYATH Kak
HCXOJIHbIE [[BOMYHbIE IIEPEMEHHbIE T j, TAK M UX JOIOJHEHHs T;:

dai+ Y T =1, (2)

jeJt jeJ—

rpe JT N J~ = @. [losromy, UCIONB3Ys NOJACTAHOBKY T; = 1 — Xj, MOXKHO
[OJIY9UTh HEPABEHCTBO THUIIA «IOKPBITHE» B 06001eHHOM (hopMmare:

Yo=Y w1 (3)

jeJt jeJ—

(Mo2KHO 3aMeTHTD, YTO HEPABEHCTBO (3) OTCEKaeT HeJOIyCTUMBbIE PeIlleHusl,
rae x; = 0 gy Beex j € Jtu x; = 1 g Beex j € J7, OT MHOXKeCTBa
[EJIOIMCIIEHHO- IOy CTUMBIX DEITeHHA. )

IIpumenanue. Eciu |J| = 2, To HepaBeHCTBO (3) 9KBUBAJIEHTHO HEPABEH-
CTBY THIIa «yNakoBKa» (cM. mojpasi. «lIpoBepka HepaBeHCTBa THIA «yIia-
KOBKa» ).
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3.6 Wnentudukanus HepaBeHCTBA TUMNA «MOKPHITHE»
Cneundukamus

#include "glpnpp.h"
int npp_hidden_covering(NPP *npp, NPPROW *row) ;

Haznauenue

[Tommporpamma npp_hidden_covering obpabaThiBaeT 3a/laHHOE OI'DaHUE-
HUEe-HEPABEHCTBO, KOTOPOE BKJIIOYAET TOJHKO JIBOMYHBIE MEPEMEHHbBIE, TPHU-
YEeM YIHCJIO 9TUX IIEePEMEHHbIX JTOJIZKHO 6bITb HE MEHbIIIE TpeX. EC.HI/I HNCXOJHOE
OI'PaHUYCHUE IKBUBAJICHTHO HEPABEHCTBY THIIA <<l_[OKpI)ITI/Ie>>,12 IIOIIporpaM-
Ma 3aMEHsIET 3TO MCXOHOE OTPaHMYEHNE YKa3aHHBIM KBUBAJECHTHBIM HEPa-
BEHCTBOM. HpI/I 9TOM, €CJIM MCXOJHOE OI'PaHUYCHUE-HEPaBEHCTBO ABJIFACTCA
JIBYCTOPOHHUM, TO B CJIy4Yae HEOOXOIMMOCTH OHO 3aMEHSIeTCs Mapoil OJIHO-

CTOPOHHUX OI'PAHUYCHUI.

B03BpamaeM0e 3Ha4YeHue

Ecnu ucxomoe orpanutenne ObLIO 3aMEHEHO SKBUBAJICHTHBIM HEPABEHCTBOM
TUIa <IIOKPBLITUE», IHoJporpaMMa npp_hidden_covering BosspalnaeT He-
HyJIeBOe 3HadeHue. B NpOTUBHOM CJIydae MOAIIPOrpaMMa BO3BPAIAET HYJIb.
IIpeoGpa3oBaHue 3aa4u
PaccMOTpHM OrpaHmueHIe-HePABEHCTBO o0Imero Bua: >
> ajz; >0, (1)
jeJ

IJie BCe IepeMEeHHbIE X SIBIISIOTC ABOMIHBIMA 1 |J| > 3.
Iycrs J* = {j : a; > 0}, J- = {j : aj < 0}. Boimosnuum nepexon K
JIOLOJIHUTE ILHBIM IIePEMEHHBIM 2 = 1 — T Jyist Beex j € J

Zajijb = Zaj:cj+2ajxj2b =

jeJ jeJ+ jeJ—
Z a;Tj + Z aj(l—fj)zb = Z a;x; — Z ajEij— Z a;.
jeJt jeJ~ jeJt jeJ~ jeEJ~

C yueroMm yKazaHHOrO mepexojia Oyjiem caurarb, 9T0 B HepaBeHcTBe (1)
Bce KO3 DUINEHTEI SIBIIAIOTCS HooKuTenbHbIMA (a; > 0). Kpome Toro, 6e3
orpaHudeHusi OOIMHOCTH MOYKHO CYNTaTh, 9T0 b > 0, TaK KakK B IIPOTHUBHOM

12Cwm. ompenenenne B moapassn. «IIpoBepka HEPABEHCTBA THIIA <ITOKPHITHES.
13HepaBencro Buma ‘<’ MOXKHO IIPHBECTH K YKA3AHHOMY BHIY, YMHOXKas 06€ €ro 4acTu
HA —1.
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ciaydae orpanndenue (1) Gyger m36bITOYHBIM (CM. pasj. «AHaIU3 CTPOKU
obmiero Bujay ). O4eBUHO, YTO B 9TOM CJIydae OrpaHHYeHUe-HEPABEHCTBO
(1) 9KBUBAJIEHTHO HEPABEHCTBY THIIA <IIOKPBITHE» €CJIN

aj Z b (2)

st Bcex j € J.

ITocsie 3amens! orpanmdenusi-nepaBeHcTsa (1) SKBUBAJIEHTHBIM HepaBeH-
CTBOM THUIIa <IIOKPBLITHE» CJIeJlyeT BBIIOIHUTL OOPATHYIO HOJICTAaHOBKY T =
1 —x; nna scex j € J~ (cM. BbIIIE).

BoccranoBisienne perneHust

He tpebyercs.
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3.7 IIpoBepka paBeHCTBa THUNAa «pa3dueHUE»
Cneundukamus

#include "glpnpp.h"
int npp_is_partitioning(NPP *npp, NPPROW *row) ;

B03BpamaeM0e 3Ha4YeHue

Eciu 3aiannas crpoka (orpaHudeHne) siBIsSeTCs pAaBEHCTBOM THIIA «pa30ue-
HEe» (CM. HUIKE), MOJIpOrpaMMa npp_is_partitioning Bo3Bparmaer HeHy-
JleBOe 3HaveHue. B IPOTUBHOM cJlydae IOJIIPOrpaMMa BO3BPAIIAET HYJIb.

PaBencrBa Tumna «pastoueHue»

B kanonnveckoMm dbopmare paBeHCTBO THIIA «pa3buennes (partitioning equal-
ity) umeer cieyronmii Bu:

Z.%'j = 1, (1)

jeJ

rje BCe lepeMeHHble I ABJIAI0TCs JBOMYHBIME. [aHHoe paBeHCTBO BhIparKa-
€T YCJIOBUE, UTO B JTIOOOM TEJIOUHUCICHHO JOIYCTUMOM PEITeHIN POBHO OJIHA
[epeMeHHasi U3 MHOXKecTBa J JI0JI7KHA OBITh HEHYJIEBO (paBHOW eJMHHUIIE),
a OCTAJIbHBIE MEPEMEHHBbIE JTOJIKHBI ObITh PaBHBI HYJI0. Be3 orpanutdeHus
OBIIHOCTH MOYKHO CUUTaTh, 4To |J| > 2, Tak Kak B ciaydae J = & paBeHCTBO
(1) sBiIsiercst IpoTUBOPEYNBBIM, a B caydae |J| = 1 — dukcupyrommm.

B obmiem ciiygae paBeHCTBO THIIa «pa3dbUEHHE» MOXKET BKJIIOYATH KaK
HCXO/IHbIE JBOUYHBIC IIepeMeHHbIe T'j, TaK U UX JIOHOJIHeHHs T j:

Yoy m=1, (2)
jeJt jeJ~

rne JT N J~ = @. IlosTomy, UCIOIB3YS HOJICTAHOBKY T; = 1 — zj, MOXKHO
MOJIyIYUTh PABEHCTBO THUIA «pa3dbueHue» B 0000IeHHOM (hopMaTe:

ij—ij:1—|J_|. (3)

jeJt jeJ—
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3.8 Penykmumsa ko3dPuiinmeHTOB orpaHnYeHns-HepaBeHCTBa
Cneundukamus

#include "glpnpp.h"
int npp_reduce_ineq_coef (NPP *npp, NPPROW *row) ;

Hasznauyenue

[Toanporpamma npp_reduce_ineq_coef obpabarbiBaeT 3a]aHHOE OTPaHUYIE-
HUEe-HEPABEHCTBO ¥ TIBITAETCS 3aMEHUTH €r0 SKBUBAJCHTHBIM OrpDaHMICHHU-
eM, TJie abCoTIOTHAS BeInYInHa KOI(MPUITUEHTOB IPU JIBOUIHBIX IIEPEMEHHDBIX
MEHBIIIE, YeM B MCXOTHOM OTpaHWYEHUN. Kc/in orpannyeHne-HepaBeHCTBO sB-
JISIETCSI JIBYCTOPOHHHUM, TO B CJIy4dae HEOOXOJIMMOCTU OHO 3aMEHsIeTCs 1apoil
OJTHOCTOPOHHUX OTPAHUIEHUIA.

Bosspaimaemoe 3HadyeHune

[Mommporpamma npp_reduce_ineq_coef Bo3BpaIaer o0IINee UUCIO PEJLyIu-
POBaHHBIX KO(DDUITMEHTOB.

O6GocHOBaHHe MeToaa

PaccMOTpEM OrpaHideHne-HepaBeHcTBO o0mero sua:
E AT Z b. (1)
Jj€J
[Tycrs x) — jnBomuHAs 1epeMeHHasi (OCTaJbHbIe IIe€PEMEHHBbIE MOIYT ObITh
KaK IeJIOYNCICHHBIMI, TaK U HelPEePBbIBHBIMN). SamuiieM orpanndenve (1) B
BHUJIE:
apTp +ty > b, (2)
rie
tk = E aiLj. (3)
j€I\{k}
[TockobKy x) — JBOMYHAsI MepeMeHHas, orpaHudeHue (2) SKBUBAJEHTHO
JU3BHOHKUUL CITEJTYIONTIX JBYX OIPAHUIEHUIL:

T — 0, tk Z b (4)
nJan
T = 1, tk Z b— af.. (5)

HomycTuM Tak»)e, 4TO JJIsi YACTUIHOM CYMMBI tf HM3BECTHa €€ HEKOTOpas
HesIBHAs HIDKHsIsI Tpanua inf ¢y,

4 Hepasencrso Buma ‘<’ MOXKHO IIPHBECTH K YKA3AHHOMY BHIY, YMHOXKas 06€ €ro 4acTu
HA —1.

15Takyio HesIBHYIO TPAHUIY MOMKHO BEIYHCIINTD, HAIIPUMED, UCIIOIb3Ys TEKYIIE IPaHH-
IIbI COOTBETCTBYIOIINX IT€PEMEHHBIX.
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Cayuait ap, > 0 (cm. puc. 1). Ilycrs inf ¢, < b, Tak Kak uHaue 06a orpa-
undenus (4) u (5), a nosromy u orpanntdenue (2) OymayT n3bprroansivu. Ecm
upu sroM inf ¢, > b — ag, T0 U3GLITOUHBIM OyJeT TOJIBKO orpanudenue (5),
KOTOPOE TOIJIa MOXKHO 3aMEHUTH CJIE/LYIONIM H30BITOUHDIM, & 3HATHT, IK6U-
BANEHMHBLM OTPDAHIIEHIEM:

tp > b—ap =infty, (6)

rie
ap = b —inf . (7)

TakuM 06pa3oM, HCXOJIHOe OorpaHuveHue (2) SKBUBAJEHTHO CJIEJYIONIEMY
OTPAHUYCHUIO C UBMEHEHHBIM KO3(MMUIIMEHTOM [IPU TEPEMEHHON Ty

apry +ti > b. (8)

[Ipu srom u3 infty < b caemyer, uro a; > 0, T. e. KO3 UIIUEHT TIPH T},
coxpaHsieT CBOil 3HaK, a u3 inftxp > b — ap ciuemayer, uro ar < aj, T. €.
IIPOUCXOIUT Pedykuy i aOCOTIOTHON BEJIUIUHBI 9TOr0 KOI(MMUITUEHTA.
Cayuait ar, < 0 (cm. puc. 2). Ilycrs inf ¢, < b — ag, Tak Kak nHade 06a
orpanmndenusi (4) u (5), a mosToMy u orpanudenue (2) 6y/LyT N3OLITOTHBIMA.
Eciu npu sTom inf ¢ > b, To u3bbrrounbiM OyjieT TOJBKO orpaHuvenue (4),
KOTOPOE TOTJA MOYKHO 3aMEHUTH CJIE/IYIONNM SKBUBAJICHTHBIM H30BITOTHBIM

OrpaHUYIeHUeM:
tp > b =inft;. (9)

BammceiBast orpanndenne (5) B Bue:
ty > b—ap =b—a, (10)

rie
Ek:ak+5—b:ak+inftk—b, (11)

HOJIyYUM, 9TO JAu3bloHKIWMs orpanudenuii (9) u (10) skBUBaJeHTHA JHU3b-
fouKImy orpanndennii (4) n (5), a 3HAYNT, UCXOAHOE OrpaHnteHne (2) SKBU-
BaJIEHTHO CJIEJIYIOIEMY OIPAHUIEHUIO ¢ M3MEHEHHBIMU KOI(DMUIMEHTOM TIpU
IEePEMEHHON Zj W IIPaBOll 4acCThIO:

arxy + e > b. (12)

ITpu srom u3 inf ¢y, < b— ay ciremyer, uro ai < 0, T. €. KO3pOUIIMEHT TIPHU T
coxXpaHsieT CBOIl 3HaK, a u3 inf ty > b ciieyer, 9T0 g > af, T. €. TPOUCXOIUT
pedyryua abCOTIOTHON BEJININHBI 9TOr0 KO3 duImenTa.

Takum 06pazoM, B 000X CJIydasix IIPU BBITOJTHEHNN YKA3aHHBIX YCIOBHIA
orpanuvenre (2) MOXKHO 3aMEHHUTHb SKBUBAJIEHTHBIM OIDAHHYEHHEM C PEeJLy-
[UPOBaHHBIM KO3 dunmenToM Gy u (B ciydae ax < 0) yBeauMdeHHON TpaBoii
JacThIo b.
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arTy +1p > b

VY 7 e N \
apTr + 1t >0 :
R P .
0 1 T
Puc. 1. Cayuait a > 0.
23
b— ap, | S
arrp +t > b
apT +tp > b
b ........................................................................
0 1 Tk

Puc. 2. Cayuait ay, < 0.
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IIpeoGpa3oBaHue 3aa4n

B nomuporpamme npp_reduce_ineq_coef HCIOJIb3yeTCsl CJIEJIYIONIAs HEsB-
HAasl HUZKHsIsl TPAHUIA JaCTUIHOM cyMMBI (3):

inft;, = Z ajl; + Z ajUsj, (13)

jeJ\{k} JeJ\{k}

ie Jt={j:a; >0}, J- ={j:a; <O}, | u uj — HIKHSIS M BepXHss
TPaHUIBI IEPEMEHHON X ;.

YT06bI COKpATHTD O0ITIEe YUCJIO ONepaIii, HEOOXOJANMBIX JIJIsT BHIYUCIIE-
Hust inf ¢ s Kaxkoi gBOMYHON 1epeMeHHOl, BMecTo (opmyssl (13) wc-
HOJIL3YeTCsl SKBUBAJIEHTHAs (hOPMyJIa:

(14)

"y h—aply = h, ecam ay > 0,
inf ¢y, =
h—apur = h —ay, ecmm ap <0,

rjae

h = Z ajlj + Z ajuj (15)

jeJt jeJ—
peJIcTaB/IsieT coboil HESIBHYIO HUKHIOIO TPaHUILy JHHEHHOH dhopmbr (1).
Pesyxiust nosioxkuresbaoro koadduimenra (a; > 0) He u3MeHsier 3Ha-
geHusi h, mockosibKy I = 0. B cirydae peykiuu orpuriaresibHOro Ko3ddu-
muenta (ar < 0) u3 (11) caexyer, aro:

Aay =ap — ap = inftx — b (> 0), (16)

[09TOMY HOBOe 3HaueHue h (yuurbiBas, 4ro up = 1) MOXKHO OIPEJIEIUTH
caeayomuM 00pa3om:

h:=h+ Aap = h+ (inf t;, — b). (17)

BoccranoBieHue penieHus

He tpebyercs.
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