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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»
Crnenudukamnus

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



Haznauenue

[Tommporpamma npp_geq_row o6pabaTbiBaeT CTPOKY P, KOTOpas SBJISIETCS
OrpaHUYECHUEM-HEPABEHCTBOM THUIIA «HE MEHBIIES :

Ly < 3 ay (< Up). (1)

rae L, < Up, mpudeM BepxHsisl TPaHMIA MOKeT oTcyTcTBoBaTh (U)p = +00).

IIpeoGpa3oBaHue 3aa4n

Orpannuenne (1) MOKHO IpeoOpa30BaTh K OrPAHUYEHHIO-DABEHCTBY:
E :apjxj —s= Ly, (2)
J

rie

0<s(<U,—Ly) (3)

€CTb HEOTPUIATEIbHAS NEPEMEHNAA UIOBIMKA.

Tak Kax B HIpsMOil cECTeMe TOSIB/ISIETCS HOBBIM CTOJIOCI S, MMEIOIIHIT
€/INHCTBEHHBIN HEHYJIEBOI KO(P(UIIMEHT B CTPOKE P, TO B JIBOHCTBEHHOI
CHCTEMeE IOABJACTCA HOBad CTPOKA!

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

rae (—1) — xosddunument crosbia s B CTPOKE P, T, — MHOKUTEIb CTPOKH P,
A\ — MHOXKHUTEIb cTojI01a s, 0 — KoaddpummenT crodia s B CTPOKe IEeaeBOi
dbyHKIIN.

BoccranoBieHue 6a3uCHOTO pelleHus

Craryc CTPOKHU p B PEIIEHUH UCXOTHON 3aJIa1U OIIPeJIeJISIeTCsS] CTATYCOM 9TOM
CTPOKH U CTATYyCOM CTOJIOIA § B PEIICHUH IIPEOOPa30BAHHON 3a1a4Mn:

[IpeobpaszoBannast 3a1a9a Ucxomnas 3amaqa
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

3Havenne MHOKHTEIIS CTPOKH T, B PEIICHUN MCXOHOI 3a/1a91 COBHAJIACT C
€ro 3HadeHHeM B PEIIEeHUU MIPEodPA3OBAHHON 3a,/1a4N.



IIpumevarus:

1. B pemrennn mpeobpa3oBaHHOM 3aa9M CTPOKa P W CTOJIOEI] S He MO-
ryT ObITh 6A3UCHBIMU OJITHOBPEMEHHO, TaK KaK B IIPOTHUBHOM Cjydae B 6a3mc-
HOIl MaTpHIle UMEJINUCh Obl JIBa JIMHEWHO 3aBUCUMBIX CTOJIONA — €IMHIIHBIN
cToJIber] BCIIOMOTaTeIbHOM epeMeHHON CTPOKU P U eIMHUIHBIN CTOJIOeI] 1e-
PEMEHHOH S.

2. XoTsI B mpeobpas3soBaHHON 3ajade CTPOKa P SIBJISAETCA OrPpaHUIECHIEM-
PaBE€HCTBOM, OHa MO>KeT 6bITb 6a3HCHOfI (HeaKTI/IBHOfI) B CJIyLIae BBIPOXKJICH-
HOT'O PeIleHud.

BoccranoBiieHue pelrieHnsi BHyTPEHHEN TOYKU
SHaueHne MHOXKHUTEJIS CTPOKI 7, B PENICHUN MCXOJHOM 3a/1a4H COBIIAJIAeT C
€ro 3HAUYEeHNEM B PEIeHUN TPeoOpPa30BAHHON 3adaM.

Boccranosiienue OEe/JIOYMCJIEHHOI'O penieHmus«d

He Tpebyercs.

1.3 OO6paboTKa CTPOKH THUIIA «HE OOJIbIIIEe»
Crnenudukanus

#include "glpnpp.h"

void npp_leq_row(NPP *npp, NPPROW *p);
Hazna4yenue

[Mommporpamma npp_leq_row oO6pabaThIBACT CTPOKY P, KOTOpas SIBJISIETCS
OrpaHUICHUEM-HEPABCHCTBOM THIIA «HE OOJIbIIIEs :

(Lp <) Zam’x]’ < Up, (1)
J

rae L, < Up, npudeM HUXKHssI TPAHHIA MOXKET OTCYTCTBOBATh (L, = —00).

IIpeobpazoBanue 3aga4u

Orpannuenne (1) MOKHO peoGpa30BaTh K OrPAHIMYCHUIO-DABEHCTBY:
Z apjxj + s = Up, (2)
j

rie

0<s(<U,—Ly) (3)

€CThb HeoTpunaTe/JIbHad NEPEMEHHAA nedocmamsxa.



Tak Kax B HIpsMOil cECTeMe TOSIBJ/ISETCA HOBBIM CTOJIOCI S, MMEIOIIHIT
€/INHCTBEHHBIN HEHYJIEBOI KO(P(UIIMEHT B CTPOKE P, TO B JIBOHCTBEHHOI
CHCTEMeE IOABJACTCA HOBad CTPOKA!

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

rae (+1) — xosddunuent crosbia s B CTPOKeE P, T, — MHOKUTEIb CTPOKH P,
A\ — MHOXKHUTEIb cTojio1a s, 0 — KoaddummenT croadia s B CTPOKe HEeaeBOi
dbyHKITIN.

BoccranoBieHue 6a3uCHOTO pelleHus

Craryc CTPOKU p B PEIIEHUH UCXOTHON 3aJIa1U OIIPEJIeJISIeTCS] CTATYCOM 9TOM
CTPOKH U CTATYyCOM CTOJIOIA § B PEIICHNH IIPEOOPa30BAHHON 3a1a4Mn:

[IpeobpaszoBannast 3a1a9a Ucxomnas 3amaqa
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

SHaueHne MHOXKHUTEJIS CTPOKI 7, B PENICHUN MCXOJHOM 3a/1a9y COBIIAJIACT C
€ro 3HadeHneM B PEIIEeHUU MIPEodPA30OBAHHON 334N,

IIpumevarus:

1. B pemrenun mpeobpa3oBaHHONM 3a/a4u CTPOKA P U CTOJIOEI S HE MO-
ryT ObITH 6A3UCHBIMU OJIHOBPEMEHHO, TaK KaK B IIPOTHBHOM CJIydae B O6a3mc-
HOI MaTpUIe UMEJINCh OBl IBa JIMHEHHO 3aBUCUMBIX CTOJIOINA — €INHWIHBIN
cToJI0eI, BCIIOMOTaTeIbHOI ITeEPEMEHHOI CTPOKU P U €IUHUYHBINA CTOJIOEI Ime-
PEMEHHOH S.

2. XoTsI B mpeobpas3soBaHHON 3aade CTPOKa P SIBJIAETCA OrPpaHUIECHIEM-
PaBEHCTBOM, OHA MOXKeT ObITh 6a3UCHOI (HeaAKTUBHOI) B CJIydae BBIPOXK/IEH-
HOT'O PeIIeHud.

BoccranoBiienue pelrnieHnsi BHyTPEHHEN TOYKU

3Havuenne MHOMKHTEIIS CTPOKH T, B PEIICHUN MCXOHOI 3a/1a91 COBHAJIACT C
€ro 3HAYEHNEM B PEIICHUH ITPEOOPA3OBAHHON 3a/1a4u.

BoccraHnoBisieHu€e 11€1049UCJIEHHOTO PEIeHns

He tpebyercsi.



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 O6paboTrKa cToJI0IIa ¢ HEHYJIEBO HUXKHell rpaHuiieii
Cneundukamus

#include "glpnpp.h"

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

Haznauenue

[Moxnporpamma npp_lbnd_col obpabarbiBaer cTosber; ¢, KOTOPBI uMeeT
HEHYJIEBYIO HUKHIOIO I'DAHUILY:

lg < xq (S ug), (1)
rae g < Ug, IpUYeM BEPXHsis IPAHUIA MOKET OTCYTCTBOBATE (Ug = +00).
IIpeob6pazoBanue 3aga4u
Crostber; ¢ MOXKHO 3aMEHUTH CJICJIYIONIUM 00Pa30M:

Lqg = lq + s, (2)

e
0<s (<ug—1Iy) (3)

ABJIACTCA HeOTpI/IHaTeJIbHOIL/'I HepeMeHHOfI.



IMoxcrasmsist x4 U3 (2) B CTPOKY I1eJ1eBOi (DYHKIINN, IOy IHM:

z = E Cj-Tj+CO:E CjTj + CqTq + Co =
J

J#q
= chxj +cg(lg+s)+co = chxj + ¢4 + o,
J#q J#q
rje
Co = co + ¢glg (4)

ecThb CBODOJHBIN “JIeH IeJ1eBoi (byHKIMN B Ipeobpa3oBaHHON 3ajade. AHa-
JIOTUYHO, TOJICTABJIAA Ty B CTPOKY %, TIOJIyINM:

L; < Zaijxj <U, = L;< Zaijxj +ajqry <U; =

J J#4q
L, < Z a;;T; + aiq(lq + S) <U;, = Zl < Zaijxj + ajqs < UZ',
J#q J#q
riae . e
Lz’ = Lz - aiqlq, Uz = Uz - aiqlq (5)

€CTh HUXKHSS U BEPXHsisl TPAHUIILI CTPOKU ¢ B IIPEOOPA30BAHHOM 3a/1ade.
[Tpeobpazosanue (2) He U3MEHSIET JIBOWCTBEHHYIO CHCTEMY.
BoccranoBsiienne 6a3ucHOroO perieHmns

CraTryc cTosiblla ¢ B PEIIEHUN HMCXOTHON 3aJady COBIAIACT CO CTATYCOM
crosiblia s B pemiennn npeobpasoBannoil 3agadum (GLP_BS, GLP_NL wm
GLP_NU). 3nauenue crosbna ¢ Beraucisiercs 1o gpopmyie (2).

BoccrTanoBiieHue perlieHusi BHYTPEHHEl TOYKU

Buavenue crosdia ¢ Beraucisercs 1o dopmyse (2).

Boccranosienue OEe/JIOYMCJIEHHOI'O peneHmud

Buauenue cTosbIa ¢ Beraucssiercs no gopmysie (2).

1.6 O6paboTKa cTOJIOIIa C BepXHeil rpaHuIeit
Cneundukamus

#include "glpnpp.h"
void npp_ubnd_col (NPP *npp, NPPCOL *q);



Haznauenue

[Moxnmporpamma npp_ubnd_col obpabarbiBaer cTosber; ¢, KOTOPBLI nMeeT
BEPXHIOIO I'PDAHUILY:
(lg <) g < ug, (1)

rae l; < Ug, IpUYeM HIKHSIS MPAHUI MOXKET OTCYTCTBOBATH (l; = —00).

IIpeoGpa3oBaHue 3aa4u
Crostber; ¢ MOXKHO 3aMEHUTH CJICJIYIONUM 00Pa30M:
Tqg = Uqg — 5, (2)
e
0<s (<ug—1Iy) (3)

ABJIETCs HEOTPULATEIbHON IIePEeMEeHHOI.
Ioncrapnas x, ns (2) B cTpOKY 1esieBOil (DyHKIMHI, [TOJTY IHM:

z = E CjTj + o = E CjTj + CqZq + Co =
J J#q
= E cjxj + cq(ug — s) +co = E cjxj — cgs + T,
J#q J#q

rJe

Co = Cp t+ Cqliq (4)
eCcTh CBOOOIHLIA “iIeH Ie/IeBoi (byHKIMU B Ipeobpa3oBaHHON 3agade. AHa-
JIOTUYHO, TOJICTABJISASA Tyq B CTPOKY 4, IIOJIy UM:

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

J J#q
L, < Zaijxj + aiq(uq — 8) <U;, = ZZ < Zaijxj —aigs < UZ',
J#q i7q
rie
Zi = Lz — QiqUgq, E == Uz — QiqlUgq (5)

€CTb HU2KHsSI M BEPXHsISI 'PAHUIIBI CTPOKU ¢ B IIPe0OPa30BaHHO 3a/1a4e.

BamMeTuM, 4TO IpHU IEpexoje K Ipeodpa3oBaHHON 3ajade Ko duimen-
TBl Cq U (Gjg MEHSIOT CBOM 3HAaKU Ha IPOTHBONOJIOXKHBIE. IloaToMy cTpoka
JIBOWICTBEHHON CHCTEMBbI, COOTBETCTBYIOIAs CTOJIONY -

Z AiqT; + Ag = ¢4 (6)

B IPeoOpPa30BaHHON 3ajlade IPUMET CJICIYIONINi BUI:

Z(_aiq)m +As = —¢q, (7)

i
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OTKyJa CJIeJIyeT, UTO:

Ag = —As, (8)

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

BoccranoBsiienue 6a3ucHOro perieHuns

B coorsercrBun ¢ (8) craryc crosblia ¢ B PeIlIeHnH MCXOHON 3a/ad1 Olpe-
JIETISIETCsT CTaTyCOM CTOJIONA § B peIeHnn mpeobpasoBaHHON 3a1adu CIeTy-
IOIIIM 00Pa30M:

Craryc cTosibra s Craryc croJibia ¢
(mpeobpasoBanHast 3a1a4da) | (HMCxomHast 3a/a4a)
GLP_BS GLP_BS
GLP_NL GLP_NU
GLP_NU GLP_NL

Buavenue cTosdia ¢ Beraucisercs 1o dopmyse (2).

BoccranoBiieHue perlieHusi BHYTPEHHEl TOYKU

Buauenue cTosdia ¢ Beraucisercs 1o dopmyse (2).

BoccraHoBiieHr€e 11€JI0YNCIEHHOTO PEIIeHUs

Buavenue cTosdia ¢ Beraucisercs 1o dopmyse (2).

1.7 (O6paboTKa HEOTPUIIATEJIBHOIO CTOJIOIA C BEPXHEN
rpaHunen

Crnenudukanus

#include "glpnpp.h"

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

Haznauenue

[Mommporpamma npp_dbnd_col o6pabarbiBaeT CTOJIOET ¢, KOTOPBIH SBJISIETCS
HEOTPUIIATEJIbHBIM 1 UMeeT BEPXHIOIO I'DAHUILY:

0 <y < uy, (1)

rae ug > 0.
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IIpeoGpa3oBaHue 3aa4n

BepxHioro rpannity cToona ¢ MOKHO 3aMEHUTD CJICLYIOIIIM OrPAHIICHIEM-
PABEHCTBOM:
ZTq+ 5= U, (2)

rie s > 0 — HeoTpuUIATEIbHAS NEPEMEHHAA DONONHEHUA.

Tak KaK B IpsIMOil cuCTeMe BMeCTe C HOBOI CTpOKOii (2) mosiBiisiercst
HOBBII CTOJIOEI] S, UMEIONIN €IMHCTBEHHBII HEHYJIeBOM KOI(MDDUIINEHT B 9TOH
CTPOKE, TO B JIBONCTBEHHON CHCTEME IOsIBJISIETCSI HOBasl CTPOKA:

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

rie (+1) — koadpdunuent cronbia s B cTpoke (2), 7 — MHOXKHUTEIb CTPOKH
(2), \s — MHOXUTENb CcrONONA S, 0 — KO3bbuUIMEHT cToIbIAa S B CTPOKE
11eJIeBOM (DYHKITUM.

BoccranoBsiienne 6a3ucHOro perieHmns

Craryc crosiblia ¢ B peleHnn UCXOIHON 3a1a91 OIPeesIsieTCsl er0 CTaTyCOM
U CTATyCOM CTOJIOIA S B PEIIeHUN IMPEOOPA30BAHHON 3a,1a4n:

[TpeobpazoBannas 3agatua Ucxomnas 3amaqga
Craryc crosibma g | Crarye crosdmna s | Craryc crosbma 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*

3HadeHne CTOJIOIA ¢ B PEIIEHUN UCXO/IHOM 3aJ/1a91 COBIIAJIAET C €r0 3HAYUEHU-
€M B pellleHUH IMPeodOPa30BAHHON 3a1a4NU.

IIpumevarus:

1. ®opmasibHO B pelieHnn Tpeodbpa30BaHHON 3a/1a91 CTOJIOIBI ¢ U § HE MO-
ryT OBITH HEOA3MCHBIMU OJIHOBPEMEHHO, TaK KAaK B IIPOTUBHOM CjIydae ObLIO
6b1 HapyIeno orpanndenue (2). OnHAKO, €C/IM BeJIMIHHA Uy OJIM3Ka K HYIIIO,
TO HapyIIeHNe OrpaHndeHnst (2) MOXKET HAXOJUThCsI B IIPEJIesIax JIOMyCTUMOI
[IOTPEITHOCTH JIaXKe ecjin 06a cTosI0na g u § HebazucHbie. B 5TOM BBIDOXK JI€H-
HOM CJIy4ae CcTpoka (2) Moxer ObITh TOJBKO GA3UCHOl, T. €. ObITh TOJBKO
HEaKTUBHBIM OTpaHuvYeHreM (B IPOTUBHOM CJIydae COOTBETCTBYIOIIAsI CTPO-
Ka 6a3uCHOi MaTpuIlbl Obl1a 6l HYJ1€BOIT ). DTO 103BOJISIET BIBECTH U3 Ha3uca
BCIIOMOTaTEJIbHYIO [IEPEMEHHYTO CTPOKH (2), 3aMeHsisl ee TIePEMEHHOIl J0110J1-
HEHUsI S, U CIUTATh, TAKIM 0Opa30M, UITO CTOJIOEI] S sIBJISIETCA OA3UCHBIM.

2. Eciu cronbery ¢ sBJSIETCS MEIOYUCICHHBIM, TO CTOJIOEIL S TAKXKE $B-
JISIETCS TI€JIOUMCIIEHHBIMU.
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BoccranoBisienue penieHusi BHyTPEHHE TOYKHN

3HadueHmne CTOONA ¢ B PEITICHUN UCXOTHON 3aIa<N COBIAIACT € €r0 3HATEHNU-
eM B PEIeHNN MPeoOPa30BAHHOIM 3a/1a%H.

BoccraHoByieHue 11€JI09MCIEHHOTO PeIleHust

3HadgeHmne CToONA ¢ B PEITICHUN UCXOTHON 381891 COBIAIACT € €r0 3HAYCHNU-
eM B pelieHnn MpeodPa30BAHHON 3a/1a4H.

1.8 O6paboTrKka (PpMKCUPOBAHHOI'O CTOJIOIA

Cneundukamus

#include "glpnpp.h"

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

Haznauenwue

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

Tq = Sq, (1)

rae ¢ — COOTBETCTBYIOIIEEC 3HAIECHUEC CTOH6H&.

IIpeobpazoBanue 3aga4u

Suadyenre GUKCUPOBAHHOIO CTOJIOIA MOXKHO MOJICTABUTH B CTPOKY IIEJIEBOI
GYHKIUU ¥ CTPOKU OFPAHUYEHUN U TeM CaMbIM HUCKJIIOYUTH 9TOT CTOJI0EI u3
3a/1a9u.

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

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

J J#4q
= chxj +cgSq+co = Z ¢jx; + Co,
J7#4q J#4q
e
Co = o + ¢S4 (2)

ecThb CBODOJHBIN “JIeH 1eJ1eBoi (byHKIMU B Ipeobpa3oBaHHON 3ajade. AHa-
JIOTUYHO, TOJICTABIIAA Tg = Sq B CTPOKY %, IIOJIyINM:

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

J J#q
L; < ZaijSCj +aigsq <U; = L; < ZaijSCj <U,
J#q J#q
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riae . e
Lz’ = Lz — Q4qSq, Uz = Uz — QiqSq (5)

€CTh HUXKHSS U BEPXHsisl TPAHUIILI CTPOKU ¢ B IIPEOOPA30BAHHOM 3a/1a4e.

BoccranoBieHue 6a3uCHOTO pelleHus

B pemennn mcxommoit 3amadm crosberr g mosydaer craryc GLP_NS, a ero
3HAYEHHUE T10JIaraeTCsl PaBHBIM Sg.

BoccrTanoBiieHue perlieHusi BHYTPEHHel TOYKU

3nauenue cTOIONA ¢ TIOJIAraeTCA PABHBIM Sy .

Boccranosiienue OEe/JIOYMCJIEHHOI'0O penieHmusd

3Hauenue cToIONA ¢ TIOJIAraeTCs PABHBIM Sy .

1.9 O6paboTKa MoYTH PaBHBIX I'PAHUI] CTPOKU
Crnenudukanus
#include "glpnpp.h"
int npp_make_equality (NPP *npp, NPPROW *p);
Hazna4yenue
[Togmporpamma npp_make_equality oOpabaTbIBA€T CTPOKY p:
Ly < Zam’xj < Up, (1)
J
rae —oo < L, < U, < 400, T. €. KOTOpas fABJAETCA JBYCTOPOHHUM OIDaHU-
YEeHHUEM-HEepaBEeHCTBOM.
BosBpaijaemoe 3Ha4YeHne
0 — rpaHHIBI CTPOKU HE NU3MEHWIHUCDH;
1 — cTpoka 6bLTa 3aMeHeHa OrPAHNYIEHUEM-PABEHCTBOM.
IIpeobpa3oBanue 3aga4u

Eciu rpanunnpt crpoku (1) odenb 6m3Ku Apyr K JIPYyTy:

Up—Lp<ce, (2)
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rae € — abCOJIIOTHBIN JIOMYCK Ha 3HAYEHUE CTPOKHU, TO TAKYIO CTPOKY MOYKHO
3aMEHHUTD IIOYTHU SKBUBAJIEHTHBIM OI'DAHUYEHUEM-PABEHCTBOM:

> apizj =b. (3)
j

rae b = (L, + Up)/2. Ecam npu sToM mpaBasi 9acTh (3) OKa3bIBAETCS OYEHD
6IM3KOM K cBOEMy OJIMzKaiIeMy HeoMy:

b— [b+05]| <e, (4)
TO 11€/IeCO00PA3HO B KAUeCTBE MPAaBOil YaCTU UCIIOJIb30BaTh 9TO OJImKaiiiiee
TeJsIoe.
BoccranoBieHue 6a3ucHOTO pelleHus

Craryc CTPOKHU p B PEIIEHUN UCXO/IHOM 33 a9l OIIPeIeJIsIeTCsl ee CTaTyCOM U
3HAKOM €€ MHOYKHTEJIA T B PENICHUN IIPe0OPa30BaHHON 3a/1atMu:

Craryc cTpoku p Buak | Craryc CTpOKH p
(mpeobpasoBanHas 3aj1a4a) | 7w, | (ucxomHas 3a/1a4a)
GLP_BS + GLP_BS
GLP_NS + GLP_NL
GLP_NS - GLP_NU

SHaueHne MHOXKHUTEJIS CTPOKI 7, B PENICHUN MCXOJHOM 3a/1a4H COBIIAJIAeT C
€ro 3HadYeHHeM B PEIIEeHUU MIPEeodPA3OBAHHON 3a,/1a4N.

BoccrTanoBiieHue perlieHusi BHYTPEHHel TOYKU

3Havenue MHOMKHTEIIS CTPOKH T, B PEIICHUN MCXOJHOIN 3a/1a91 COBHAJIACT C
€ro 3HadeHHeM B PEIIEeHUU MIPEodPA3ZOBAHHON 3a,/1a4N.

BoccranoBiieHn€E 11€JI0UYNCIIEHHOTO PelleHns

He Tpebyercs.

1.10 O6paboTka IIOYTH pPaBHBIX I'PAHUIL] CTOJIOIIA
Crnenudukamnus

#include "glpnpp.h"
int npp_make_fixed(NPP *npp, NPPCOL *q);
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Haznauenue
[Toanporpamma npp_make_fixed obpabaTbiBaeT cTOJIOEIL ¢:
lg <xg < uy, (1)
rae —oo < lg < uy < +00, T. €. KOTOPBIil UMeeT 0be HUXKHIOI U BEPXHIOIO
TDAHMUIIBL.
Bosspaiiiaemoe 3HaveHue
0 — rpaHUIBI CTOJIONA HE N3MEHUJINCH;
1 — crosbern 6611 3aUKCHpPOBaH.
IIpeoGpa3oBaHue 3aa4n
Eciu rpannnpt crpoku (1) odenb 6m3Ku Apyr K JIPYyTy:
ug —lg <e, (2)

re € — abCOJTIOTHBIN OMYCK Ha 3HAYEHUE CTOJIOIA, TO TAKOW CTOJIOEI] MOYKHO
3a(PUKCUPOBATD:

Tq = Sq. (3)
rae sq = (lqg + uq)/2. Eciu npu sToM dukcnpoBaHHOe 3HaMeHne CTONOIA Sq
OKa3bIBAETCsl OUEHDb OJIM3KHUM K CBOEMY OJIHIKAMIIEMy IIEJIOMY:

|sq — [sq +0.5]| <e, (4)

TO 11e/IeCO00PA3HO B KadecTBe (PUKCHPOBAHHOIO 3HAYEHUS CTOJIOIA MCITOJIb-
30BaTh 3TO OJIMZKAliIIee IesIoe.

BoccranoBieHue 6a3uCHOTO pelleHus

B gBoiicTBeHHO# cucTeMe KakK MCXOMHOHN, Tak W MpeoOpa30BaHHON 3a1atn
CTOJIOIY ¢ COOTBETCTBYET CJIEIYIOIIAasi CTPOKA:

Z AjgTi + Ag = Cq. (5)

[TockouibKy 3HAYMEHMS 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 crosibnia ¢ B peleHnr UCXOIHON 3aJIadu OIPeIeIsieTCsl ero Cra-
TYCOM 3HAKOM €0 MHOYKHTEJA Ay B PEIIeHUN IIPeoOPa30OBaHHON 3a/1adH:
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Craryc crosibia g 3uak | Craryc croJsbia q
(mpeobpasoBanHast 3a7a4a) | A, | (mcxommHas 3amada)

GLP_BS + GLP_BS
GLP_NS + GLP_NL
GLP_NS — GLP_NU

3HadueHmne CTOONA ¢ B PEITICHUN UCXOTHON 3a/1a<N COBIAIACT € €r0 3HATEHU-
€M B PEIIeHnN TPeoObpa30BaHHON 3a/Ia4H.

BoccranoBiieHue pelrieHnsi BHyTPEHHEN TOYKU

3HadeHmne CTOONA ¢ B PEITICHUN UCXOTHON 381891 COBIAIACT € €r0 3HAUEHU-
€M B PEeIIeHnN TPeoOpa30BaHHON 3a/IatH.

BoccraHnoBisieHue 11€1049UCJIEHHOTO PEIeHns

He tpebyercs.

2 Bropas rpymnmna nojaiporpamMmm

2.1 OO6paboTKa mycToii CTPOKM
Crnenudukanus

#include "glpnpp.h"

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

[Mommporpamma npp_empty_row oO6pabarbiBae€T CTPOKY p, KOTOPas SBJISIETCS
IycTOH, T. €. KO3 PUIMEHTHI BCeX CTOJIOIOB B 9TOH CTPOKE PaBHBI HYJIIO:

Lp§20~xj§Up, (1)
J

riae L, < Up.

B03BpamaeM0e 3Ha4YeHue

0 — ycremuas 06paboTKa,;
1 — 3a1a4ya HEe UMeeT NPSIMBIX JIOITYCTUMBIX PEIeHUH.
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IIpeoGpa3oBaHue 3aa4n

Eciu BBIIOIHEHDI ycjioBud:
L, <+e, Up> —s, (2)

re € — abCOJIIOTHBIN JIONYCK Ha, 3HAYEHUE CTPOKHU, TO TAKAs CTPOKA SIBJISICTCS
n36bITOUHOI. B 9TOM ciiydae ee MOXKHO 3aMEHUTDH 9KGUBAAEHMHOT N3OBITOY-
HOI CTPOKO#l, KOTOpasi SBJIAETCS CBOOOITHOMN (HeorpaHI/IquHoﬁ 5 (0] 3HaKy),
U WCKJIIOUUTH U3 33/a9u. Bciim 2Ke yKazaHHBIE YCJIOBHS He BBITOJIHSIIOTCS,
TO CTPOKa P sBJISIETCdA HEIOIYCTUMON M, CJjieJloBaTe/bHO, 3ajiada He HMeeT
(IpSIMBIX) JIOIYCTUMBIX DEIICHHIA.

BoccranoBsiienne 6a3ucHOro perieHmns

CwM. nogpaz. «O6paboTKa ¢BOOOIHON CTPOKM».

BoccranoBiieHue perlieHusi BHYTPEHHEl TOYKU

CwM. nogpaz. «O6paboTKa ¢BOOOIHON CTPOKK».

Boccranosiienue OEe/JIOYMCJIEHHOI'0O penieHmud

He Tpebyercs.

2.2 O06paboTka mycToro cToJiona
Crnenudukamnus

#include "glpnpp.h"

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

[Toamporpamma npp_empty_col obpabarbiBaeT CTOJGET :
lg <xg <y, (1)

rie ly < Uy, KOTOPBIii ABJISETCH IyCTHIM, T. €. BXOJIUT BO BCE CTPOKM OTDaHM-
YeHUl ¢ HYJIEBBIM KOI(MDPUITUEHTOM.

B03BpamaeM0e 3HaYeHue

0 — ycremuas 06paboTKa;
1 — 3ama4ya He UMeeT JBONCTBEHHBLIX JOIYCTUMBIX PEIIEHMIA.
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IIpeoGpa3oBaHue 3aa4n

IIycromy crosibity ¢ B JIBOWCTBEHHON CHCTEME COOTBETCTBYET CTPOKA!

ZO-mﬂ—)\q:cq, (2)
%
OTKY/Ia CJIJIyeT, 9TO:

Ag = Cq. (3)

Ecsin umeer mecTo cirygaii:
cqg < —E, (4)

rie € — abCOJIFOTHBIH JIONYCK HA 3HAUYEHNE MHOXKUTEJIST CTOJIONA, TO HUYKHSIST
rpanuna crojbna l, JomKHa OBITH aKTUBHOM, YTOOBI 00ECIeYNTDh JIBOHCTBEH-
HYIO JIOIYCTHMOCTD pelrenus.! 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
uMeeT IBOMCTBEHHBIX JIOILyCTUMBbIX pemeHI/H?I.3

Ecmm umeer mecto cirydait:

cq > e, (5)

TO YTOOBI O0ECIEYUTH JBOWCTBEHHYIO JIOIYCTUMOCTH PEIIeHHUsI aKTHBHOMN
JIOJIZKHA OBITh BepXHsisl TPaHHUIA CTOJIONA Ug. B aroMm cirydae crosber MOKHO
3aUKCIPOBATL Ha BEpXHEH IpaHuIe’ W HCKIIOYNTb €ro n3 3ajadu. Ecim
IPH 3TOM CTONIOEI], He MMeeT BepxHeil rpaHuisl (u; = +00), TO 3aJada He
HMeeT IBOHCTBEHHBIX JIONYCTHMbBIX pelneHuii.?

Ecisn ke nmeer MecTo cirydaii:

—e < ¢q < e, (6)

TO ﬂBOﬁCTBeHHaH JOIIYCTUMOCTDb peHIeHUsI HE 3aBUCUT OT 3HAYCHU A CTO.H6Ha.
B srom ciryuae crosbern MoxKHO 3aUKCHpOBaTh Ha HUXKHEH (ecau [ > —00)
WM BepXHeil rpanuie (ecian ug < +00) WK B Hyse (ecan CToJOel He orpa-
HIYEH 110 3HaKy) M HCKJIIOYUTH €ro u3 3a1auu.t

'HamoMHuM, 9TO BO BpeMs IPEIPOLECCOPHOH 06pabOTKH 3a1ada BCELLa MMEET B
MUHUMUA3AIAN.

2Eciu cronbers sIBIsIeTCs [eJ0YHCIEHHBIM, TO €r0 IPAHUIBI TAKXKe HPeIOIara0TCs
[[eJIOYUC/TIEHHBIMH.

3910 crpaBeymBo kKak s JIII- tak m jyra LJIII-3amaa. Ecmu JIII-penakcarmst
HE UMEeT JIBOWCTBEHHBIX JOIMYCTUMBIX PEIIeHUi, TO JIMOO OHA HE MMEET NPSIMBIX JIOILy-
CTUMBIX pellleHuii, u cienosarenbro, [LJI11-3amaua Tak:ke He UMeeT JOMYCTUMBIX peIlle-
uuit, 6o JIII-penakcalys uMeeT HeOTpaHUYEHHBIH MUHUMYM. B mocseaeM cirydae, ecoiu
IIJI11-3a1a9a nmeeT XOTs OBI OAHO JOIIYCTIMOE IIEJTOYUCTIEHHOE PEIIEHNE, OHA TAKKe NMeeT
HEOTPAHWYEHHBIN ([IE€JIOYNCTICHHBIN) MAHUMY M.

4Ecom cronber; nMeer 06e HUKHIOO U BEPXHIOIO I'PAHUILI, MOKHO BBHIOPATH Ty U3 HUX,
abCoJIIOTHAST BEJIMYUHA KOTOPON MEHbIIIE.
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BoccranoBieHue 6a3uCHOTO pelleHust

Cwm. mozpasy. «O6paborka GUKCHPOBAHHOTO CcToJ01ay. [lociie BoccTaHOBIIE-
Hus crosiber 6yaer umers craryc GLP_NS. Ecin Ha camoM Jiesie 3ToT cToJider
He sBisiercst bukcupoBaHHbIM (l; < U4), €ro CTATyC CileiyeT 3aMEHHTb Ha
GLP_NL, GLP_NU wymm GLP_NF B 3aBUCHMOCTHU OT TOT'O, Ha KaKOil IpaHUIE OH
ObLT 3aUKCUPOBAH P IPEOOPA30BAHNN 33 1a9N.

BoccrTanoBiieHue perlieHusi BHYTPEHHEl TOYKU

CwM. mogpaz. «Obpaborka PUKCHPOBAHHOIO CTOJIOIAS.

Boccranosiienue OEe/JIOYMCJIEHHOI'O penieHmusd

CwM. nogpaz. «O6paborka PUKCUPOBAHHOIO CTOJIOIA.

2.3 OO6paboTka HEABHOrO 3HAYEHUS CTOJIOIA
Crnenudukamnus

#include "glpnpp.h"

int npp_implied_value(NPP #npp, NPPCOL *q, double s);
Haznauenue

st cronbia q:
lg < 14 < uy, (1)

rie ly < ug, noamporpamma npp_implied_value obpabaTbIiBaeT ero 3aJam-
HOe HesBHOE 3HaveHue s;. Ecim 3To 3HaveHHe He NPOTUBOPEYHUT TEKYIIHM
rpaHuIaM CToJbna 1 TpeOOBaHUSIM [EJIOYUCIEHHOCTH, NoJIporpaMma (huk-
cupyeT CTOJIOCI ¢ B TOUKE Sq, IIPU 3TOM CTOJIOCI] OCTaeTCsl B 3aJaue.

Bosspaimaemoe 3HaueHune

0 — crosber 3abUKCUPOBAH B 38 IaHHON TOYKE;
1 — HesiBHOEe 3HAYEHME [IPOTUBOPEYUT I'PAHULIAM CTOJIONA;
2 — HesgBHOE 3HAYEHUE MPOTUBOPEUYUT TPEOOBAHUSIM IEJIOUUCTEHHOCTH.

Aaropurm

Cunraercs, 9TO HesIBHOE 3HAYEHHE S, HE IPOTUBOPEUNT I'DAHUIAM CTOJIONA
(1), ecin BBILIOJIHEHO YCJIOBHE:

lg—e<sg<ug+e, (2)
a JIJIst EJIOIHUCIEHHOTO CTOJIONA TAKKe YCIOBUE:

|sq — [sq +0.5]| <e, (3)
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e € — abCOMIOTHBII JIOIyCK Ha 3HaYeHne CTosIONa, |Sq+0.5] — Gimkaitmiee
1eJioe K Sg.

FEcnu ykasanuble yc/ioBus BBITIOJTHEHBI, TO CTOJIOEI] ¢ MOXKHO 3adUKCHU-
poBaTh B TOYKE 5q5 WJIN, €CJIA 9TOT CTOJIOEIl SIBJISIETCSI IeJI0YNCJIEHHBIM, B
TouKe |Sq+ 0.5], HOCKOJIBKY 3HAUEHHe [EJOUHCIEHHOTO CTOJIONA B PEIIeHNH
LIJITI-3ama1mn 0bs13aTEIBHO JOIKHO OBITH TEJTOUNCIEHHBIM. Fen yKe HesiBHOe
3HaYeHue S, He yJIOBJIETBOPSAET yKa3aHHBIM yCIOBHAM, TO 3aJa4a HE MMeeT

(IPSIMBIX) JIOIYCTUMBIX DEIIeHUI.

2.4 O6paboTka CTPOYHOro CUHIJIETA (PABEHCTBO)
Crnenudukanus

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

Haznauenue

[Tomporpamma npp_eq_singlet obpabaTbiBaeT CTPOKY P, KOTOPas SBJISET-
Csl OTPAHUYEHUEM-PABEHCTBOM U MMEET POBHO OJMH HEHyJIeBOH K03 duIm-
€HT:

apgq = b. (1)

B03BpamaeM0e 3Ha4YeHue

0 — ycremuass 06paboTKa,;
1 — 3agada He uMeeT (IPSIMBIX) JOMYCTUMBIX DEIeHMIl;
2 — 3ajlaga He UMeeT TeJIOUNCIEHHBIX JIOMYCTUMBIX PEIIeHNI.

IIpeo6Gpa3oBaHue 3aa4n

Orpanmnuenne-paBeHCTBO (1) ompeie/isieT HesIBHOE 3HAYEHUE CTOJIOIA ¢:

Tq = 8¢ = b/apq. (2)

Eciu s, He IPOTHBOPEYNT TEKYIINM IPaHUIAM cTOJIONa ¢ (cM. mogpas. «O6-
paboTKa HESIBHOTO 3HAYEHUsI CTOJIONA» ), STOT CTOJOEI] MOXKHO 3adUKCHPO-
BaTh B yKA3aHHOW TOYKE U UCKJIOUYNTD u3 3amadu. [locie dpukcanuu cronbdia
¢ CTPOKa P CTAHOBUTCA M3OLITOYHON, IIO9TOMY €€ MOXKHO 3aMEHHUTH 9K6UGA-
AermHoti CBOOOTHON CTPOKO M TaKyKe MCKIIOUNTD U3 3a,Ia49M.
IIpumevarue. TlogmporpaMMa MCKJIIOYAET U3 33a9d TOJBKO CTPOKY P.
Cronber, ¢ cTaHOBATCA (PUKCUPOBAHHBIM, HO OH OCTAeTCsS B 3a/ade.

SEcon Sq 6uM3KO K g (uq), T. €. ecim, HAPUMED, BBIIOJIHSIETCsI yCJIoBHe Sq < lq + 0.1
(sq > uqg—0.1€), u upu sTOM rpauuna lg (ug) ABISIETCA OPUTMHAIBHON MPAHUIEH CTOIONA,
TO, BEPOSITHO, Iiesiecoobpa3Hee DUKCUPOBATH CTOJIOEI] Ha 9TOH I'PAHMUIE, & HE B TOUKE Sq.
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BoccranoBieHue 6a3uCHOTO pelleHust

B perrennn ncxoiHoii 3aa4u cTpoka p mosydaer craryc GLP_NS (akrTusHOe

orpaHrYeHre-paBeHCTBO), a croJber] ¢ — craryc GLP_BS (6asucHslit cTosiberr).
MnoxkuTesb CTPOKH T MOYKHO BBIMUCJIUTE ciletytomum obpasom. CTosao-

Iy ¢ B ABOMCTBEHHOIl cucreme (I/ICXO,ZLHOﬁ 3a;gaq1/1) COOTBETCTBYET CTPOKA:

g AigTi +Ag =cqg = g AiqT; + QpgTp + Ag = Cq,
i i#p
II03TOMY':

Tp = L(Cq —Ag— Z AigTi), (3)

a :
P i#p

rae Ay = 0 (Tak Kak crosber; ¢ — Ga3UCHBIT), & 3HAYEHNST T; JJIsT BCEX § 7# P
U3BECTHDBI U3 PEIICHNs TPEOOPA3OBAHHON 3a1a4u.

BnauenneM cTosI01a ¢ B pelieHr: UCXOIHOM 3a/1a4i CTAHOBUTCS €0 HesiB-
HOE 3HAYECHHE Sg.
BoccranoBiieHne pelrieHnsi BHyTPEHHEN TOYKU
st BBIYMCIIEHUs] MHOKHUTEIsI CTPOKU P UCHoJib3yercst hopmyiia (3), a 3Ha-
YeHHe CTOJIONA ¢ IOJIAraeTCsl PABHBIM €r0 HEesIBHOMY 3HAYEHUIO .

Boccranosienue IMeJIOYNCJIEHHOI'O pelleHusd

3HauyeHue CTO.H6Ha g 1moJjiara€rcd paBHbIM €I'0 HEABHOMY 3HA9€HMUIO Sq.

2.5 OO6paboTKa HesIBHOII HM>KHEl I'PaHUIIbI CTOJIOIA
Cneundukamus

#include "glpnpp.h"

int npp_implied_lower (NPP *npp, NPPCOL *q, double 1);
Haznadyenne

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

riae lg < ug, noamporpamma npp_implied_lower oOpabaTbiBaeT €ro Hesb-
HYIO HUZKHIOIO Ipanuity ly. Pesysbratom mMoxer ObITh yBeanyuenne TeKymei
HIDKHel IPaHuIbl cToJibna g, Ipu 9ToM cToJIbel ocTaeTcs B 3aJade.
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B03BpamaeM0e 3Ha4YeHue

0 — TekyIas HIKHSIS TPAHUAIA CTOJIOIA HE U3MEHUJIACE;

1 — TekyImast HUXKHsS TPAHUIA CTOJIONA YBEIUYUMIACh, HO HE3HAUUTE/IHLHO;
2 — TeKyllas HUXKHsIsS TPAHKIA CTOJIONA 3HAYUTEIbHO YBEININIACD;

3 — crosber O6bLT 3adUKCUPOBAH Ha CBOeil BepXHE I'paHUIIE;

4 — HesIBHAs TPaHUIE [IPOTUBOPEYNT TEKYIIeHd BepXHel IPaHUIle CTOJIONA.

Aaropurm

Ecnu cronbert g siBsieTcst 1e/I0MUCIEHHBIM, TO IIEPE]] IPOBEPKOH €ro HesiBHOI
HUZKHEHl TPaHuIp! [ ee c/1e/lyeT OKpYLITh B OGJIbILYIO CTOPOHY:

. { Ué +0.5], ecmu |IF — |z +05][<e -
! 151, B [IPOTUBHOM CJIydae
riae [ly + 0.5] — Gmuxaitmee mnenoe x lp; [I7] — HamMenblnee nesoe, He

MeHblInee [y; € — abCoJIOTHBLI JIOYCK Ha 3HaveHue CToJoNA.

O6paboTka HesTBHON HUXKHEH I'PAHUIBI CTOJIOA l; BKJIIOYAET CJIELYIONINE
caydan:

1) ecom lg <lq+¢, 10 I aABAsIETCA N3OBITOTHON;

2) ecin lg+e< l;‘ < Ug + €, TO TEKYIIyI0 HUZKHIOIO T'PaHUILy CTOJIONA [,
MOXKHO yBeJUIUTD, 3aMenss ee Ha [;. Ecm npu sTom HOBasi HUZKHAS TPaHUIA
cTOJIONa OKazasach OJIM3KOM K ero TeKylleil BepxHeil I'paHule g, CToJ0err
MOXKHO 3a(pUKCHPOBATh Ha BEPXHEH I'DaHUIE;

3) ecim lg > uq + €, To lj nporusopeunT Tekymieil BepxHeii rpaxuie
cTosIONa Uy, & 3HAYAT, 3a/a4da He uMeeT (IPSIMbBIX) JOIYCTUMBIX DEIIeHHil.

2.6 OO6paboTka HesABHOIT BepxHell IpaHUIIbI CTOJIOIA
Cneundukamus

#include "glpnpp.h"

int npp_implied_upper (NPP #npp, NPPCOL *q, double u);
Haznauenue

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

riae lg < ug, noamporpamma npp_implied_upper oOpabaTbiBaeT €ro Hesb-
HYIO BEPXHIOIO IDAHUILY Uy . Pe3ysbraToM MOXKeT ObITh yMeHbIIIEHNE TeKy el
BEpXHel TPaHHUIbI CTOJIONA Uy, IPH 3TOM CTOJIOEI OCTAETCH B 3aJade.
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B03BpamaeM0e 3Ha4YeHue

0 — TekyIasi BEpXHsIsI IPAHUIA CTOJIONA He U3MEHUJIACH;

1 — TekyImast BepxHsisl TPAHUIIA CTOJIOIA YMEHBIITUIACH, HO HE3HAYUTEILHO;
2 — TeKyllas BepXHss MPAHUIA CTOJIONA 3HAUUTEIHLHO YMEHbBIINIAC;

3 — crosber ObLT 3aUKCUPOBAH HA CBOEH HUXKHEH TDAHMUIIE;

4 — HesIBHAs TPaHUIA IPOTUBOPEUNT TEKYINel HUXKHeH rpaHuile CToJ0IA.

Aaropurm

Ecnu cronberr g sIBIsI€TCST 1EI0YHCIIEHHBIM, TO II€PeJI IPOBEPKOiT ero HesIBHOI
BEpPXHEl IPAHUIIbI uz €e CJelyeT OKPYIVIUTb B MEHBIIYIO CTOPOHY:

(2)

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

u =
lug], B IIPOTUBHOM CJIydae

rie |uy + 0.5] — Gomxaitmee nenoe K ug; |uy| — Hambosbinee 1esoe, He
*,

IPEBOCXOJIAIIEE Uy € — abCOMIOTHBLIL JIONYCK Ha 3HaUeHHe CTosIlna.

Ob6paboTKa HESIBHOI BepxXHEH T'paHUIbI CTOJOINA U

q BKJIIOY9a€T CJICIYIO-

IIMe CITyJIan:

* *
1) ecrn uy > ug — €, TO U

2) ecmm lg—e < uy < ug —qa, TO TEKYIILYIO BEPXHIOIO I'DAHUILy CTOJIONA Ug
MOXKHO YCHJIUTh, 3aMeHss ee Ha Uy. Kcu n1pu sToM HOBast BepXHsAs TDaHUIA
cTOJIONA OKasasach OJM3KON K ero TeKylleit HuUKHell rpanute lg, crosberr
MOXKHO 3a(pUKCHUPOBAThL Ha HUXKHEH IpaHuIIe;

3) ecom u

q
CTOJI6H& lq, a 3Ha4YUT, 3aJa49a HEe uMeeT (HpHMI)IX) JOITYCTUMBIX pe[HeHHfI.

SIBJISIETCSI M30BITOYHOI;

< lg—¢€, 1O uz IIPOTUBOPEYUT TEKyIlell HUXKHEHl IpaHule

2.7 O6paboTKa CTPOYHOrO CHHIVIETA (HEPaABEHCTBO)
Cneundukamus

#include "glpnpp.h"

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

[TommporpamMma npp_ineq_singlet obpabaTbiBaeT CTPOKY p, KOTOpAs SBJIs-
eTCs OrPAHNMYEHUEM-HEPABEHCTBOM U UMEET POBHO OJ[MH HEHYJIEBOI K03(hdu-
IMEHT:

Lp < apgrq < Up, (1)

rae L, < Up, L, > —oo u (um) U, < +o0.
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B03BpamaeM0e 3Ha4YeHue

0 — TekyIue rpaHUIBI CTOIONA HE U3MEHUJIUCH;

1 — TekyIpe IpaHUIBI CTOJIOA U3MEHUIIChH, HO HESHAYUTEHHO;

2 — TeKyIue TPAHUIBI CTOJIONA 3HAYUTETHHO N3MEHUINCH;

3 — cronber; ObLT 3adUKCUPOBAH Ha CBOEHl HIKHEN M/ BepXHel IPaHUIIE;
4 — zajiaua He uMeeT (MPSIMBIX) JOIYCTUMBIX DEIeHHI.

IIpeob6pa3oBanue 3aga4u

Orpannuenue-aepaseHcTBo (1) onpejiesisier HestBHbIE TPAHUIIBI CTOJIONA §:

I Ly/apg, ecnu apg >0 (2)
7\ Up/a €I Apg < 0
p/ pqs Pq
« | Uplapg, ecmu apg >0 (3)
YT\ L [Qpq, €cu apg < 0
p/ Apqs Pq

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

TO UX MO2KHO HUCIIOJIB30BAaTh JJIdd BO3MO2KHOI'O YCUJICHUA TEKYIIIUX I'DAHWIL:
o *
lq T max(lq, lq)v (5)

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

(Cwm. mozpas. «O6paborka HesIBHON HUKHEH TpaHuIlbl cTosibnay u «Obpa-
6oTKa HesIBHOII BepXHeil IpaHuIlbl CTOJIONAY. )

[Tocsie mepeHoca rpaHull CTPOKH P HA CTOJOEI] ¢ 9Ta CTPOKA CTAHOBUT-
¢ U3OBITOYHOM, TTOITOMY €€ MOXKHO 3aMEHUTh IKEUSAAeHMIOT CBODOTHOM
CTPOKO# M UCKJIIOUUTH U3 3aJIa4H.

Hpumewanue. TlogmporpaMma HUCKIIOYAECT U3 33J[@9U TOJIHKO CTPOKY P.
Ecnu cronbern ¢ cranoBuTcs (pUKCHPOBAHHBIM, OH BCE PABHO OCTAETCH B 3a-
Jiadge.

BoccranoBsiienne 6a3ucHOro perieHus

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

Z aigTi + Ay =¢q = Z AiqTi + ApgTp + Ag = ¢4, (7)
i i#p

IJle 3HAYEHUS 7r; JIJIsT BCEX § 7 p M3BECTHBI U3 PEIeHUsT TPeobpa3oBaHHoN 3a-
nagu. B mpeobpasoBanHoil 3a1ae CTPOKA P OTCYTCTBYET, TO3TOMY (POpPMajIb-
HO €€ MHOXKUTEJIb TaM PABEH HYJII0. DTO MMO3BOJISET BBIYUCIUTH MHOXKUTEJIb
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cToJIOIa ¢ B PEIeHNH NpeodpadosaHHot 3a, At n:

Ag=cq— Z QigTi. (8)
i#p

IIycrs B periennu npeobpa3oBaHHON 3aadu CTOJOEIL ¢ sSBJisgeTCs Heba-
3UCHBIM C aKTHBHOI HizkHei rpannmeii (GLP_NL, Xq > (), mputdeM STa HUK-
Hslsl TPAHMIA siBJIsieTcst HestBHOM (2). C TOUKM 3peHusi UCXOHOI 33,1841 91O
O3HAYAET, UTO HA CAMOM JleJIe UCXO/[HAsl HUXKHsIsl TPaHuIa croJbna (4) Heak-
TUBHA, & aKTUBHOM sIBJIsIeTCsI Ta I'paHuIla orpaHundenus (1), koropast orpe-
JleJisieT HesIBHYI0 HUXKHIOIO rpaHully crojbrma (2). B stom ciiyuae B perennn
UCXOHOW 3aJiadu cToJIOel] ¢ rmojydaer 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) J1JIsl BBIYUCJICHUS] MHOYKHUTEJIsI CTPOKH P B PEIIEHUU HCXOTHON
3a/la9u:

Tp = L(Cq - Zaiqﬂi) = L)‘q- (9)
Gpq ~ Gpq
i#p

[IycTb Tenepb B perieHnn mpeodpa3oBaHHON 3a/1a91 CTOJIOCT] ¢ SBJISIETCS
HEGA3UCHBIM € aKTUBHOI BepxHeil rpammmeii (GLP_NU, A, < 0), nputem 3Ta
BepPXHsisl TPAHUIA SBJISAETCS HesiBHON (3). AHAJIOMMYHO IIPEJIBIIAYIIEMY CIIy-
Yal0 C TOYKM 3PEHUS MCXOJHOM 3a/lauM 3TO O3HAYaeT, YTO Ha CAMOM Jiejle
UCXOJ/(HAsl BEPXHsisl IpaHUIa CcTosOna (4) HeaKTUBHA, & AKTHBHOI sBJISETCS
Ta rpaHuIia 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) wmam
GLP_NL (ecsr apg < 0). Ilpu 9TOM MHOKHTEIb CTPOKH P BBIYHCJISETCS II0
dbopmyie (9).

Yewmenne rpamur cronbra ¢ B coorsercrsun ¢ (5) u (6) Moxer mpuse-
ctu K dukcanuu 3toro crosibia. Ilosromy eciu B periennn mpeodbpasoBaH-
HOIi 3a/1aun (bUKCHPOBaHHBIN cTos6el ¢ oka3asics HebazucHbiM (GLP_NS), Mbl
MOXKEM CUYUTATh, YTO €CJIU Xq > (0, TO 9TOT CTOJIOEI] UMEeT AKTUBHYIO HUMK-
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 MHOXKUTEJb CTOJIONA ¢ B PEIeHIH MpeoOpa30BaHHON 3a-
Jadu OJIM30K K HYJIIO (Xq ~ () WM COOTBETCTBYIOIIAsi I'PAHUIA CTPOKU P
OTcyTCTByeT,6 TO CTOJIOILY ¢ MOYKHO IIPUCBOUTH cTaryc GLP_BS (6a3ucHblii), a
CTPOKY P ClieJIaTh aKTUBHOHN Ha JII000 13 CyIecTByomux rpasuil. [lockob-
Ky B 3TOM BBIPOXKJCHHOM CJIy9ae MHOXKHUTEJb CTPOKH Tp, BBIMUCICHHLIA 110

5310 BOSMOMKHO, €CJTH M3-32 OIMIIGOK OrpyTIJIeHNsI MHOXKHUTEb Xq MMeeT HelTPaBUJIbHBII
snak. Cilenyer 3aMeTUTh, YTO TOrJA 3HAYEHHME STOTO MHOMKHUTEJS JOJXKEH ObITh OJIM3KO
K HYJIIO, TAK KaK pelleHrne Ipeodpa3soBaHHON 3a/1a9U IPEJIII0IaraeTcs JBORCTBEHHO JIOITY-
CTHMBIM.

26



dbopmyse (9), Takxke Gyjer GJM30K K HYIIO, JBOCTBEHHAs JIOIYCTUMOCTH
pelIeHns NPAKTUYICCKU He HAPYIIUTCA.

Bo Bcex ocrayipHBEIX CilydasX, & UMEHHO, KOIJla B PeIleHHH Ipeodpas3o-
BaHHOIT 331841 cTosber] ¢ siBsiercst 6a3ucHbiM (GLP_BS), HeOA3MCHBIM € aK-
TUBHON ucxodnol HuzKHeil rpanuneii (GLP_NL), min HeOa3UCHBIM C aKTUBHOMN
uczodnotl Bepxueit rpanurieit (GLP_NU), orpanudenue (1) neakrusuo. ITosro-
My B DEIIeHHN UCXOIHON 3aJIa4H CTaTyC CTOJIOIA ¢ He U3MEHAeTCsd, CTPOKa D
nojtydaer craryc GLP_BS, a ee MHOXKUTeJIb T, [MOJIAraeTCs PaAaBHBIM HYJIIO.

BoccranoBjieHue perlieHusi BHYTPEHHeEl TOYKU

CHadaJjia BBIYUCISIETCS MHOXKHUTEIb CTOJIONA ¢ B PEIEHUN IIPEoOPa30BaHHOM
3ajaqn 1o dopmyste (8). Ecam Ay > 0 1 HIXKHsAST IPAHAIA CTOJIONA SIBJISETCS

HeaABHOM, mmm ecmt Ay < 0 M BepxHss I'DaHUIA CTOJIONA SBJIAETCA HedB-

HOM, TO C TOYKM 3PEHHs NCXOIHON 38/[a9H 9TO 03HAYAET, ITO HA CAMOM JIeJie

aKTUBHOI SIBJISIETCSI COOTBETCTBYIOIIAsI I'PAHUIIA CTPOKHU P, IIO9TOMY B 3TOM

clIlydae ee MHOXKHTEJIb T, BblYucisgercs o dbopmyie (9). B ocranbubix ciy-

YasX, KOIJla 3HAK A, COOTBETCTBYET HCXOJIHOH aKTHBHOII IPaHHUIE CTOJIONA,

wim Korja Ay ~ 0, MHOJKHUTE/Ib CTPOKHU ) HOJIAraeTcsl PaBHBIM HYJIIO.

BoccTanosiieHne 1eJIOYUCIIEHHOTO PEeIIeHns

He Tpebyercs.

2.8 O6paborka cTOIGIIOBOrO CUHIJIeTA (HesIBHASI IePEeMEHHAsT
HE0CTATKA)

Crnenudukanus

#include "glpnpp.h"

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

Haznauenue

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

rie lg < ug, uMeromuii HeHysIeBoil KOI(DUIUEHT JIMIIb B OJHOI CTPOKe p,
KOTOPasl sIBJISIETCS OrPAHTYECHUEM-PABEHCTBOM:

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

27



IIpeo6pasoBanue 3amadun’

YieH apqxq B orpaHmdeHHn (2) MOMKHO DAacCMATPUBATL KAK HESIBHYIO IIe-
PEMEHHYIO HeJIOCTATKa, YTO IHO3BOJISET IEPEHECTH TPAHMIIBI CTONIONA ¢ Ha
CTPOKY P U 3aTe€M HCKJIIOYUTH TOT CTOJIOEI] U3 3aatu.

Banumiem orpanudenue (2) B Buje:

Z ApjTj = b — apgTq. (3)
J#q

Uz (1) caexyer, uro (3) MOXKHO 3aMEHHTH SKBHBAJIEHTHBIM OIDAHUTCHIEM:

Ly < Zapjxj < Up, (4)
J#q
rie:
I b — apqug, ecam apg >0 (5)
Pl b—apgly, ecim apy <0
U — b—apgly, ecmmapy >0 (6)
P b= apgug, ecim apg < 0

YT06BI HCKITIOYUTD CTOJIOEI ¢ U3 33 149, BOCIIOIB3YEMCsl PABEHCTBOM (2),
U3 KOTOPOT'O CJIEJYeT, YTO:

1
Tq = a_(b - Z ap;T;). (7)
Pa J#4q

Ioxncrasisist x4 u3 (7) B CTPOKY Ie/IeBOi (DYHKIIUNI, IOy IHM:

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

J7#4q
1 _ _
= ch:cj—i—cq a—(b—Zapjxj) +co = ch:cj—i—co,
J#q Pa J#q J#q
e
= apj b
Cj=¢j —Ccq—, Cp=Cp+cq— (8)
pq pq

eCTh 3HAYeHUA KOIPDUIMEHTOB U CBODOIHOIO UjICHA Ie/IeBON (DYHKIINU B
IIpeobpa30BAHHON 3a1ade.

BamMeTum, 9TO CTOJIOEI] ¢ SIBJISIETCS CHHIJIETOM, IIOTOMY B JIBOMCTBEHHOMN
CUCTEME WCXOJIHOW 3aJladu €My COOTBETCTBYET CTPOKA:

ApgTp + Ag = Cq, 9)

"Eciu crosber ¢ sSiBISETCS LEeJIOYUCACHHBIM, JAHHOE IPeobpasoBaHne He IPUMEHUMO.
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KOTOpas B Ipeodpa30BaHHON 3ajatie ObLIa Obl CJIeIyIONeit:
apqTp + Ay = ¢4 = 0. (10)
Beruuras u3 pasencrsa (9) pasercrso (10), nmeem:
apq(Tp — Tp) = g
9TO IIO3BOJIAET IIOJIyIUTDH CbOpMyJIy JJIgl BBIYUCJICHNA 3HaAYCHN MHOXKUTEJIS
CTPOKH P B PEIIEHUH HCXOHON 3a/a4i 110 ero 3HAY€HUIO B PeIeHHN IIPeod-

Pa30BaHHON 3a/la4U:
Tp = Tp + Cq/pq- (11)

BoccranoBsiienne 6a3ucHOroO perieHuns

Craryc cronfria ¢ B PelIeHUN MCXOIHON 3aJavqu OIPEJIEIAETCS CTaTyCOM
CTPOKHM p B PEIIEeHHU Npeo0pasoBaHHoll 3ajaunm u 3HaAKOM Koadpunmenra
Qpq B UCXOJHOM OrpaHIYeHNH-PaBeHCTBe (2):

Craryc cTpoku p 3unak | Craryc cToJsbia ¢
(mpeobpasoBanHas 3a/1a4a) | Gp, | (HCxonHas 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 crosbna g Beraucsiercs 1mo dhopmysie (7). Tak Kak B ncxoHoit 3a-

Jlage CTPOKA P ABJISIETCS OIPAHMYEHNEM-PAaBEHCTBOM, TO B PEIICHNU NCXOIHOM

3aj1a4M OHa ToJydaer craryc GLP_NS, npu 3TOM 3HaUeHHe MHOXKUTEJS TON

CTPOKH T, BeIYuC/IsieTcst mo dopmyie (11).

BoccraHoBiieHue pelieHusi BHy TPEHHE TOYKN

Buauenue crosidna ¢ Bbraucisiercs no dgpopmysie (7). SHaueHHe MHOKHUTES

CTPOKH T, BeIYuC/IsieTcst mo popmyie (11).

BoccraHoBiieHr€e 1I€JI0YNCIEHHOI0 PelIeHns

Buauenue crosbia ¢ Beraucisercs no dopmyse (7).

2.9 OGpaboTrka cTOJ0IIOBOrO cuHIJIeTa (HessBHAasi CBOGOIHAS
repeMeHHasi)

Cneundukamus

#include "glpnpp.h"
int npp_implied_free(NPP *npp, NPPCOL *q);
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Haznauenue

[Moxmporpamma npp_implied_free obpabarniBaer crosiberr q:
lg < xq < ug, (1)

UMEIONUil HeHYJIeBON KO DUIIMEHT JIUIb B OJIHON CTPOKE P, KOTOPAs SIB-
JIsleTCd OrpaHnYeHUEeM-HePaBEeHCTBOM:

L, < Zam’x]’ + apgrq < Up, (2)
J#q

rae ly < ug, Ly, < Uy, L, > —oo u (mm) U, < +o0.

Boszpaniaemoe 3HaYeHue

0 — ycremuass 06paboTKa;
1 — HuKHssA u (WIK) BEPXHsisl TPAHUIA CTOJIOIA MOXKET ObITh aKTHBHOIL;
2 — 3ajilada He UMeeT JTBONCTBEHHBIX JIOIYCTUMBIX PEITeHU.

IIpeobpazoBanue 3ajaun
Orpannuenne (2) MOXKHO 3allCaTh B BUJIE:
Ly - Z apjTj < apgTq < Up — Z Apj Ty,
J#q J#q
OTKY/la CJIEAYy€eT, 9TO:
a < apgrq < f, (3)

rie

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

J#q J#q (4)
=Lp— > apuj— Y apl;,
jEJT jeJ~
B = sup(L, — Z apjr;) = Ly — inf Z apjT; =
J#q J#q (5)
=Lp— Y aply— > apuj,
jeJt jeJ~
J+:{j7éq:apj>0}, J ={j#q:ay <0} (6)

HepagencTso (3) ompe/iensieT HesiBHBIE IPDAHUIIBI IEPEMEHHOI Zq:

l;‘ <y < uf], (7)
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rjae

- Q/apq, €cin apg > 0 ot B/apg, ecan apg >0 (8)
B/apg, ecan apg <0 a/apq, €cin apg < 0

Hosromy ecim Iy > Iy — e m uy < ug + €, T7ie € — abCOMOTHBIIL JIOYCK Ha
3HaUeHue CToJIONA, rpaHuIpbl crosbna (1) He MOryT GbITh AKTHBHBIMHE, CJie-
JIOBATEJILHO, CTOJIOEI ¢ B 9TOM CJIydae MOYKHO CYUTATH CBOOOIHBIM (HEOrpa-
HUYEHHBIM 110 3HAKY ).

Tak xak crosber; ¢ sIBJISIeTCsl CUHIJIETOM, B JBOWCTBEHHON CUCTEME HUC-
XOJTHOM 3aJ1a9e €My COOTBETCTBYET CTPOKA:

ApgTp + Ag = Cq, (9)

OTKY/JIa:
Tp = (¢qg — Aq)/ pg- (10)
ITycrs x4 — nesBHag cBobonnas nepemennasg. Torya crosber ¢ MOKeT OBITH
TOJILKO OA3MCHBIM, & 3HAUUT, €10 MHOXKUTENIb A\, OyJieT pasen ny/mo. Ho Toryia
u3 (10) ciemyer, aro:
Tp = Cq/Apq, (11)
U IIO3TOMY BO3MOKHBI TPHU CJIyUas:

1) mp, < —€, T1e € — abCOMIOTHBII JIOIMYCK HA 3HAYEHIE MHOXKHTEIS CTPO-
Ku. B gaHHOM CiIydae CTpOKa P JO/KHA OBITH aKTHBHBIM OTPAHUYIEHHEM
Ha cBoeil HuxKHeit rpanune Ly, 94ToObI 0becleunTsb JBOHMCTBEHHYIO JIOIyCTU-
MOCTB PeIleHns UCXOIHON 3aja4dn. K npr 9ToM BEepXHsASA I'PAHUIA CTPOKHI
orcyrcrByer (L, = —00), TO 3a7a4a He NMEeT [BONCTBEHHBIX JIOIyCTHMBIX
pelennii;

2) mp, > +¢. B manHOM ciydae cTpoKa p JIOKHA OBITH aKTHBHBIM Orpa-
HIYeHneM Ha cBoeil BepxHeil rpanmie Uy, n ecm 3Ta IPaHUIA OTCYTCTBYET
(Up = +00), T0 331842 He UMeeT JBOCTBEHHBIX JIOIyCTHMBIX DeIleHMmil;

3) —e < mp < +&. B nannom cirydae akTUBHON I'DAHUIIEH CTPOKH D MOZKET
OBITH KaK €e BepXHsisl, TaK U HUXKHSSA IPAHUIIA, ITOCKOJIbKY 9TO HE BJIUSIET Ha
JIBOWCTBEHHYIO JIOILYCTUMOCTD DEIeHMSI.

Taxum 06pa3oM, BO BceX TpPeX C/IydasxX NCXOJHOe OrpaHuYeHne-HepaBeH-
CTBO (2) MOXKHO 3aMEHHTH OIDAHMYEHHEM-DABEHCTBOM, [IPABOii YacThbiO KO-
TOPOI'O ABJISIETCS] HUXKHSISI WM BEPXHSA I'PAHUIA CTPOKH P, & TaKKe CHSITh
IPAHMIBI CTOJIONA ¢, B Pe3yJibTaTe Yero OH CTAHET CBODOIHBIM. 3aMETHM,
9TO TOCJIE JAHHOTO ITPeodpa30BaHMsS K CTOJIOIY ¢ MOXKHO IIPUMEHHUTDH IIPe0h-
pa3oBaHKe, pacCMOTpeHHoe B mojpasi. «O6paborKa CTOJIOIOBOIO CHHIJIETA,
(HesiBHASI TIEDEMEHHAsT HEJIOCTATKA)».

BoccranoBieHue 6a3uCHOTO pelleHus

Craryc CTPOKHU P B PEIIEHUN UCXOTHON 3a/1a1U OLPEJIETISETCH €€ CTaTyCOM B
pertennu peoOpa30BAHHON 3a/a4YN U MPU3HAKOM I'DAHUITLI, KOTOpas ObLIa
BhIOpaHa B Ka4ecTBe aKTUBHOIL:
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Craryc cTpoku p Axkrupnast | Craryc cTpoKu p
(nmpeobpaszoBanHast 3a/a4a) | rpanuna | (McxojgHas 3aja4a)
GLP_BS L, GLP_BS
GLP_BS U, GLP_BS
GLP_NS L, GLP_NL
GLP_NS Uy, GLP_NU

BHaueHne MHOKUTENsI CTPOKH 7, (Kak, BIPOYEM, U 3HAYeHHe CTOJIONA ¢) B
PEIIEeHnN UCXO/IHOM 3a]a9l COBITQIaeT C €ro 3HAYEHWEM B PEITeHUH Mpeos-
Pa30BaHHON 3a/Ia4U.

BoccraHnoByieHue peinieHusi BHYTPEHHel TOYKu’

3Havenue MHOMKHTEIIS CTPOKH T, B PEIICHUN MCXOJHOIN 3a/1a91 COBHAJIACT C
€ro 3HaYeHNEM B PEIeHUN Mpeobpa3oBaHHON 3a1a4u.

BoccraHoByieHue 11€JI09MCIEHHOTO PeIleHust

He Tpebyercs.

2.10 O6paboTka popcupyIoIIieii CTPOKNI
Crnenudukanus
#include "glpnpp.h"
int npp_forcing_row(NPP *npp, NPPROW *p, int at);
Haznauenue
[Mommporpamma npp_forcing_row obpabaTbiBaeT CTPOKY p OOIIEro BUIA:
Ly < Zapjxj < Up, (1)
J
lj < j <y, (2)

rne L, < Up nlj < u; nust Beex ap; # 0. Ilpu sToM jtst 1aHHO# CTpPOKH
U3BECTHO, YTO:

1) ecmm at = 0, 1o |L, — Uj| < ¢, rae Uy — HeABHAsg HIDKHAS TDAHUIRA
9TOl CTPOKHU (CM. HUXKE), € — abCOIOTHBIH JOMYCK Ha 3HAYEHUE CTPOKH;

2) ecmn at = 1, To U, — L] < ¢, tyie Ly — HestBHAsT BEPXHAA IDAHUIIA
9TO CTPOKHU (CM. HUKE).

B03BpamaeMoe 3Ha4YeHue

0 — ycremuass 06paboTKa,;
1 — HekoTopbIe KOAPMUIMEHTH CTPOKH CIUIIKOM MAJIBL.
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IIpeobpa3zoBanue 3aga49m

HesiBHbIE HUXKHsISI U BEPXHsIsl TPAHUIIBI CTPOKH (1) OIpeJesIsioTcs CoOTBeT-
CTBYIOIIUMU TPAHUIIAMU BXOJSIINX B Hee CTOJIONOB (IIEPEMEHHBIX) CJIELYTO-
UM 0O6pa3oM:

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

JjeJ* JEJ~
U, = supZapj:cj = Z apjuj + Z apjly, (4)
J jeJt jeEJ—
Jt={jray >0}, J ={j:ay <0} (5)
Ecmu L, =~ Uy (at = 0), To (npsiMoe) perenne 3a/adu MOXKeT OBbITh

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

oy, ecm j € JT
= { lj, ecmjeJ (6)

Amanormaro, ecymn Uy &~ Ly (at = 1), To (ipsiMoe) pemienue 3a1adu MOXKeT
OBITD JIOMYCTUMBIM JIMIIL KOTJIA COOTBETCTBYIONIUE IIEPEMEHHbBIE TIPUHUMAIOT
CBOU I'DAHUYHbIE 3HAYEHUs] B COOTBETCTBUM C (3):
. R

S l;, ecmyjeJ (7)

J uj, ecamj € Jo

Yeaosue (6) nan (7) mosBossier 3apUKCHPOBATL BCE CTONOIBI ([IepeMeH-
HbIE), BXOJSIIUE B CTPOKyY (1), Ha X IPAHUIAX U 3aTeM MCKJIIOYUTH UX U3 3a-
naan (eMm. nozgpasi. «O6paborka dbuKCHpoBaHHOIO cTos6Ma» ). Tak Kak mpn
5TOM cTpoKa (1) cTaHOBHTCS M30OLITOYHOI, €€ MOXKHO 3aMEHUTD IKGUCANEHTI-
1ol cBOOOIHOM (HEOrPAHUYIEHHO! 110 3HAKY) CTPOKON M TaKKe MCKJIOYUTDH
u3 3aza4u (cM. noapasi. «O6paboTka cBOGOIHON CTPOKM» ).

IIpumevarus:

1. Jlnga mpumeHeHus JaHHOTO IpeoOpa30BaHMs HEOOXOAMMO, UTOOBLI B
crpoke (1) ve 66110 K03 DUIUEHTOB, AGCOTIOTHAS BEJIMINHA KOTOPBIX CJIII-
KOM MaJa, T. €. JJIs BCEX Op; HeOOXOIMMO BBEIIOIHEHHIE yCTIOBHUS:

Jags] > = max(L, ape]), (8)

rIe € — OTHOCUTE/ILHBIN JIONMYyCK Ha abCOMIOTHYIO BeIuduHy Koddduimen-
TOB CTPOKHU. B mpoTuBHOM cjydae (PUKCAIUS CTOJIONOB SABJISIETCS UNCIEHHO
HEHAJIEXKHON M MOXKET IPUBECTH K HEBEPHOMY PEIEHUIO 3aJIaYH.

2. Ilognporpamma uKcHpyeT CTOJOIBI U CHUMAET TPAHUIIBI CTPOKU P,
HO OCTAaBJIsIET 3TU CTPOKY U CTOJIOINBI B IPE0Opa30BAHHON 3aate.
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BoccranoBieHue 6a3uCHOTO pelleHust

B npeobpazoBanmoii 3ajate CTpPOKa P SIBJISETCS HEAKTUBHBIM OTPDAHUYCHUEM
u no3TomMy umeer craryc GLP_BS (Kak pe3y/bTaT MOC/IeIyoero npeobpa-
soBanusi «CBOGOHAST CTPOKA» ), a BCE CTOJOIBI, BXOJSIIUE B 9Ty CTPOKY,
SIBJIAIOTCS HEOA3UCHBIMU U UMEIOT ctaTyc GLP_NS (Kak pesy/brar mocsery-
forero npeobpaszosanus « PuKcHpoBaHHBI cTOIGEIT ).

BameTuM, YTO B JBOWCTBEHHON CHCTEME KaK IIpPeoOpa30BaHHOI, Tak H
MCXOJTHOM 38191 KaK/IOMY CTOJIOIY §, BXOJSIIEMY B CTPOKY P COOTBETCTBYET
cjlelyIomias CTpPOKa:

D aimi + agm + A = ¢, (9)
i#p
OTKYy/Ia:
)\j =Cj — Zaiﬂri — QpjTp. (10)
i#p

B npeobpazoannoii 3a/1ade 3HaYeHUsT MHOXKUATEIEH BCEX CTPOK 7r; U3BECTHBI
(BKJIFOUAsT MHOXKHTEJIb T, 3HAYEHHE KOTOPOIO PaBeH HYJIIO, TaK KaK CTPO-
Ka p HeaKTI/IBHa). [Tosromy, ucnonb3yst hopMysTy (10)7 MOXKHO BBIYUCJ/IATH
3HAYEHUs MHOXKHUTeJel \; JIJIsl BCeX CTOJIONOB, BXOASANIUX B CTPOKY P.
BamMeTuM Jajiee, ITO B MCXO/HOM 3a1ate CTOJIOIBI, BXOJIAIINE B CTPOKY P,
SIBJISIIOTCsT He (DUKCUPOBAHHBIMU, a orpaHmdeHHbIMI. [loaToMmy craTyc GLP_NS
Ka2KJI0r0 TAKOro cTojiba ciaeayer 3amenuTb Ha GLP_NL wmau GLP_NU B 3aBu-
CHMOCTH OT TOI'O Ha KaKOW I'paHuIle, HIXKHEH mim BepxHeil, ObLT 3aduKCUpo-
BaH COOTBeTCTBYyIONUi cTosber. Takoe naMeHenune craryca CTOJIOIOB MOXKET
IPUBECTU K HAPYLICHUIO JIBOICTBEHHON IOILyCTUMOCTHU PEIICHUd UCXOILHON
3a/a41, TaK KaK Telepb MHOKUTEIN JJIsi CTOJIONOB AOJIZKHBI y/I0BJIETBOPSITH
YCJIOBUIO:
>0, ecau craryc croyona GLP_NL,

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

(11)
Ecnu ykazannoe ycjaoBHe BBIOJHSETCs, TO PEIIeHNe MCXOTHOM 3a1adu COB-
IajlaeT ¢ pelleHneM peoOpa3oBaHHON 3ajiadu. B mporuBHOM ciydae cire-
JIyeT BBIIIOJHATHL OJINH BBIPOZKJICHHBIN ITar IpsAMOTO CHMILIEKC-METO/Ia s
HOJIyYeHNUs] JIBOHCTBEHHO-IOIYCTUMOIO (& 3HAYUT, ONTUMAJBLHOIO) PEIeHHsI
MCXOJTHOM 3a/[a4u cjie/iytonuM obpazom. FKcim npu npeobpazoBanuu 3ajadu
AKTUBHOW TI'paHuiieil cTpoku p ObLIa BhIOpaHA ee HUXKHsIS TPDAHUIA (cnyqaﬁ
at = 0), To MbI MeHsieM cTaryc cTpoku Ha GLP_NL (wiu GLP_NS) n HaunHa-
eM yeesunusams ee Muoxkuress (Am, > 0). Ecian ke akTuBHON rpaHumei
9TOl cTpoKM Oblila BhIOpaHa ee BepxHssi rpaHura (ciaydail 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)
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ITpu srom npocroit ananus dopmy (3)—(5) mokasbiBaeT, YTO IPU yKa3aH-
HOM M3MEHEHUH BEJIMIUHBI T, MHOXKHUTE/Ib KaXKI0r0 CTONIONA, NMEIOIIEro CTa-
Tyc GLP_NL (7. e. 3adbuKCHpPOBAHHOIO B IIpe0Opa30BAHHON 3ajiade Ha CBOei
HIDKHeil rpamnnie) HadHer 6o3pacmams (AX; > 0), a MHOKHTEIb KazKIOro
crosibna, umerorero craryc GLP_NU (T. e. 3aduKcHpoBaHHOIO B Ipeobpaso-
BaHHON 3aj/ade Ha CBOeil BepxHeil rpammie) — ybwsams (AN; < 0). Ilo-
HSATHO, YTO B TOT MOMEHT, KOIJIa NOCACONUT MHOXKHUTEIb Ag, JIJIsi KOTOPOTO
HapymieHo ycsosue (11), obparurcst B HyJlb, MHOKUTEJN BCEX CTOJIOIOB Oy-
JIyT IMETh TIPaBUJIbHbIE 3HAKH. TTOOBI OIPEIENTD 3TOT CTOIGEN JOIMYCTHM,
9TO dj — €CcTh HAYAJIbHOE 3HAUEHHE MHOKUTENIs A; (T. €. OTHOCHTebHAasl
oleHKa cTosibIa j) B IpeoOpa3soBaHHON 3ajiade, BLIYUCIEHHOE 110 (hopMyJie
(10) mpu 7, = 0. Torma A\; = d; + A);, n u3 dopmyist (12) ciemyer, aro \;
CTAHOBUTCSI PABHBIM HYJIIO, €CJIN:

ANj = —apmp = —d; = T =dj/ap;. (13)

CireloBaTeIbHO, HOCTIEAHUM OOPATHTCH B HyJIb MHOXKUTEIb CTOJIONA ¢, JIst
KOTOPOIO:
|dy/apg| = max |m,| = max |d;/a,;]| (14)
a/ Gpql = TEX ITpl = LA 14/Apjl,

rjae D — MHOXKECTBO CTOJIOIOB j, OTHOCUTE/ILHbIE OIEHKN KOTOPBIX d; UMeIoT
B IIpeoOpa30BAHHON 3ajatie HEIPABUJILHLIE 3HAKU, T. €. HE YIOBJIETBOPSIIOT
yesosuio (11). (Takum obpaszom, eciin D = &, TO perenne MCXOIHOI 3a1a9m
COBIIA/IA€T C PEIIeHNEeM 1PeoOPA30BAHHON 33,1441 U [T03TOMY KOPPEKIIUSI pe-
nieHnsi He TpedyeTcs, Kak 9T0 ObLI0 OTMEYEHO Bbllle.) B pereHnn uexoHoii
3ajadu cToJber ¢ mojiydaeT ctaryc GLP_BS, MOCKOJIbKY OH 3aMeHsIeT B ba3uce
cTOJIOEI BCIOMOTaTeIbHOM TIePEMEHHOI CTPOKHU P, KOTOPasi Telepb CTAHOBUT-
¢ aKTUBHBIM orpaHndenueM. [Ipm aToMm HOBOe 3HaUEHNE MHOXKUTEJSA CTPOKHI
p OyzeT paBHO T, = dg/apq. OTMETHM, 9TO BCIIEICTBHE BBIPOKIEHHOCTH De-
IIEHUST 3HAYEHUS BCEX CTOJIOIOB, BXOJSINIUX B CTPOKY P, IPHU IIEPEXOJIE OT
perenusi Tpeobpa3’0BaHHON 3a/la4u K PEIIEHUIO NCXO/IHOM 3a/[aun He M3Me-
HSAIOTCA.

BoccranoBiieHune pelnieHnsi BHyTPEHHEN TOYKU

Koppeknust 3nadenus MHOXKHUTe/IsI CTPOKU T, B PEIICHUU MCXOJHOM 33/1a41
BBINIOJIHSAETCST (€C/IM 3TO HEOOXOMMO) Tak »Ke, KaK U B Cjlydae Ga3suCHOro
pemtennsi. 3HAYEHUsT BCEX CTOJIOIOB, BXOISIINX B CTPOKY P, B PEIIEHUN WC-
XOJTHOM 3aJa49M COBIAQIAIOT C WX 3HAUEHUSIMHM B pelIeHUU Ipeodpas3soBaHHON
3a/1a41.

Boccranosienue MeJIOYNCJIEHHOI'O pelleHunsd

He Tpebyercs.
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2.11 Amnajnu3 cTpoku o0Ilero Buga
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 Bepxusist rpannna cTpokn U, IPOTHBOPEIHT ee
*

HeABHON HUXKHEN I'paHulle Lp,

a 3HAYMT, 3aja4a He uMeeT (IIPsIMBbIX) JIOIy-
CTUMBIX PellleHnil;
* * ~ T*

2) ecim Ly —e<U,<L,+e, e ecwm U, = L, T0 CTPOKa SABJISIE€TCA
dbopcupyromeil Ha cBoeil BepxHeil rpanuie (cM. pasz. «O6paborka dopcu-
pyIoIeii CTpoKu» );

*

3) ecm U, < U, — &, To Bepxusas rpanuna crpokun U, Moxer ObITh

AKTHBHON (6€3 yueTa JAPYrux CTPOK, BXOJSIINX B 3a7a4y);
*
4) ecn U, > U, — €, To Bepxu#as rpanuna crpoku U, MOXKeTr ObITh

AKTUBHOM, & 3HAYNUT, SIBJISIETCST N30BITOYHON U MOXKET OBITh UCKJIIOYEHA.
2.12 VYpaseHnuwe m30BITOYHOI I'PAaHUIBI CTPOKU
Crnenudukanus

#include "glpnpp.h"

void npp_inactive_bound(NPP *npp, NPPROW *p, int which);
Haznauenue

[Moporpamma npp_inactive_bound yjassier HukHIO© (ecsm which = 0)
i BepxHio (ecim which = 1) rpaHuily cTpoKu p:

L, < Zam’x]’ < Up,
J

KOTOpasi (paHuIa) MpeanoaaracTcs n30bITOTHOM.

IIpeob6pa3oBanue 3aga4u

Ecmn which = 0, Texymas HuKnes rpanuna L, CTpoKn p nojaraeTcs paBHOi
—o00. Ecimm which = 1, rekymas Bepxuss rpanuna U, CTPOKHI p HoJIaraeTcs
paBHOI +00.
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BoccranoBieHue 6a3uCHOTO pelleHust

Ecnau B pemenun mpeobpa3oBaHHON 3adaUM CTPOKa p HE SIBJISETCS] aKTUB-
HBbIM orpaHnvenueM (GLP_BS), To B pelieHnn MCXOHON 3871249 ee CTaTyc He
U3MeHsIeTcs. B IPOTUBHOM CJIydae CTaTyC CTPOKHU P B PEIIEHUH HCXOIHON 3a-
JIaYU OINPEJIEISIETCA €€ TUIIOM JI0 BBIIOJHEHNsT TPeobpasoBaHus U CTATYCOM
B pelIeHuH [Ipeodpa3s0BAHHON 3a1auu:

Tun [Tapamerp | Craryc crpoku B ipe- | CraTyc CTpoKH B
CTPOKU which 00pa3oBaHHOM 3a/1ate | MCXOMHON 3aaatde
x> Lp 0 GLP_NF GLP_NL
x < Up 1 GLP_NF GLP_NU

L,<¥<U, 0 GLP_NU GLP_NU
L,<¥<U, 1 GLP_NL GLP_NL
Y=1IL,=U, 0 GLP_NU GLP_NS
Y=1,=U, 1 GLP_NL GLP_NS

BoccranoBiieHue perlieHusi BHYTPEHHElH TOYKU

He tpebyercs.

Boccranosiienue OEe/JIOYMCJIEHHOI'O penieHmusd

He tpebyercs.

2.13 OmnpeaenieHre HesIBHBIX T'PAHUIL CTOJIOIIOB
Cneundukamus

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

Hasznauenue

[Toxuporpamma npp_implied_bounds ucosb3yer CTPOKY (OIpaHUYeHHE) D
ODIIIEr0 BUJIA:
Ly < Zam’xj < Up, (1)
J

lj < xj <y, (2)

rne L, < U, u l; < uj nna Beex ap; # 0, 9T0OBI ONPEJEINTD HEAGHDIE
IPAHUIBI CTOJIONOB (IIEPEMEHHBIX ), BXOJSIIUX B 9Ty CTPOKY.
Tlomnporpamma coxpaHsieT HEsSIBHBIE T'DAHUIILI CTOJIOIIOB l;-‘ u uj B Jle-
ckpurnropax 3rux croybros (NPPCOL), npu 9TOM TeKyIpe MPAHUIBI CTOJIO-
1oB l; u u; He nsamensorcs. ([lajee HestBHBIE TPAHHIIBI CTOJIOIOB MOXKHO
UCIIOJIB30BATh JIJIst YCUJICHUS TEKYIUX TpaHuIl, cM. noipasi. «Ob6paborka
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HEsIBHOWM HUKHEH rpaHuibl cTosibnay u «O6paboTKa HesIBHON BepxXHER rpa-
HUIIBI CTOJIONA. )
Aaropurm

Texymye rpanuibl CTONOIOB (2) ONPEIeIsIIOT HeSBHBIE HUZKHIOIO U BEPXHIO
rpasuIpl crpoku (1):

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

jeJt JjeJ~
U, = supZapjxj = Z apju; + Z apily, (4)
J jeJt jeJ—
J+:{j:apj>0}, J~ ={j:ap; <0} (5)

(3ameTnM, 9TO IPAHMIBI BCEX CTOJIOIOB, BXOJSAIIUX B CTPOKY P, IPEJIIOJIA-
raloTCsl KOPPeKTHBIMA, T. €. [j < uj, nosromy Ly < U;.)
* *

Ecmu Ly, > Ly w (wm) Up < Uy, To HuKHsAs U (W/1) BePXHsis TDaHu-
na crpoku (1) Moker GbITH AKTHBHOIl, a 3HAYNUT, TaKas CTPOKA OIPeJIeJIseT
HEKOTOPbIE HesIBHbIE I'DAHUIILI BXOJSIINUX B Hee IePEMEHHBIX.

[Tycrs x, — HekoTOpasi IiepeMeHHasi, BXojsiias B orpanudenue (1) c
HEHyJIeBBIM KO3b@uIenToM ap, 7 0. PaceMorpum BHavase cirydaii, Korjia

o *\ .
AKTHBHOM MOXKeT ObITh HIKHAS rpanuna cTpoku (L, > L7):

Z ApiTj > Lp = Z QpiTj + AprTl = Lp =
J J#k (6)
> L, — T = > Lk
ApkLk = Lip Apjdj ApkTk = Lo,
7k
rje:
k .
Ly = inf(L, — Z apjr;) = Ly — supz apjxj =

=Ly~ Y apui— Y ayly.
jeJ\{k} j€J~\{k}
Taxum obpasom:
xp > = L];/apk, eca apy, > 0; (8)
xp <uj = ng/apk, ecat apy, < 0; (9)

rae I u u; — HesBHBIC HIDKHASA W BEPXHSA IDAHUILI IIEPEMEHHOM Tf;.
Paccmorpum Tenepb anaorngHBIN CTydaii, KOTIa aKTUBHONW MOYXKET OBIThH
BepxHsisl rpannia crpoku (U, < U, ):

Zapjxj <U, = Zapjxj +aprzrr < U, =
J J#k i (10)
aprrr < Up — Zapjxj = appzi < Uy,
Jj#k
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re:
Uk = sup(U, — Z apjz;) = Up — infz apiT; =

=Up— > ayli— Y. apuy
JeIH\{k} j€J~\{k}
CJre1oBaTEILHO:
zp < up = Ug/apk, ecan apy > 0; (12)
xp > = Ug‘/apk, ecn apy, < 0. (13)

Ipumevarue. B dopmyrax (8), (9), (12) u (13) kosbduiuent a,y, He j1071-
JKeH OBITh CJIMIIKOM MaJIbIM 110 aGCOJIFOTHOI BEJIMUNHE OTHOCUTEJHLHO JIPYTUX
HeHyJ/IeBbIX KoaddurmenTos crpoku (1), T. e. HeOGXOMMO BBIIOJIHEHHE YCJIO-
BUS:

lapk| = & - max(L, |apg]), (14)

IJle € — OTHOCHUTEJIbHBIN JIOMYCK Ha a0COJIOTHYIO BEJTUINHY KO3hDUIMeHToB
CTpOKU. B MPOTUBHOM ciiydae HEsBHbIE TPAHUILI CTOJIOIOB MOTYT OKa3aTh-
sl YUCJICHHO HeHajeXHbiMu. Hanpumep, ucnosb3osanue dopmyist (8) st
CJIETYIOIIEr0 OI'PaHUYEHUsI-HepPaBEHCTBA!

107121‘1 — 9 —x3 > 0,

rae x1 > —1, x9, x3 > 0, MOKET IPUBECTU K YHMCJICHHO HEHAJEXKHOMY 3a-
KJto4ueHuto, 4to x1 > 0.

Henocpeacrsennoe ncnonbsosanue dopmyt (8), (9), (12) u (13) st BbI-
YHCJICHUs] HeSIBHBIX TPAHMUIL OJIHOI [IepeMeHHOl TpebyeT BbinosHenus |J| orme-
paruii, rie J = {j : ap; # 0}, 94T0 CBA3aHO ¢ HEOOXOAMMOCTBIO BBHIUMCIICHMUST
BEJIMIUH L’; u UI’f. [TosTOMY BBIYHMC/IEHHE HESBHBIX IPAHMIL BCEX EPEMEHHBIX,
BxoyanMX B cTpoKy (1), morpeGosasio 6B BhIOMHeHHs |J|? omepammuii, uTO
SIBJIAETCS HEYJIOBJIETBOPUTEILHBIM € IIPAKTUYECKOi Toukn 3penus. OmHako,
obIiee YUCII0 onepanuii MOXKHO yMEHbIIHUTD J10 |J| cieyomum o6pasoM.

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

L'I; = Lp - (Ul;k - apkuk) = Lp - U; + ApkUE,

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

e Ly n U — HestBHbIC HIDKHAS U BEPXHsist 'PAHHUIIBI CTPOKH, OIIPe/Ie/IfeMble
dopmymnamu (3) u (4). [Moxcrasiss nosydensble Bbipaykenus: B (8) u (12),
HOJLY IHM:

i = Ly /ap, = wp + (Lp — Uy) /apk, (15)
uy = Ulf/apk =l + (Up — L)/ apk- (16)

Anasnorudno, ecin ap < 0, T0 B coorsercsun ¢ (7) n (11) nmeenm:

LI; = Lp - (U; - apklk) = Lp - U; + apklk,
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UF =U, — (L — apkuy) = Up — L} + apru.

Iojcrasiss jgatee stu Beipaxkenust B (8) u (12), mosryamm:
i = UF Jape = up + (Up — L) /apy, (17)

uj, = Ll;/apk =1+ (Lp — U;)/apk- (18)

BamernMm, uro dopmyibl (15)—(18) npuMeHHMBI JIXIIb B TEX CJIydasX,
korpa Ly u Uy xoneunbl. Ojpako, eciam Jyis Kakoii-imbo nepeMeHHofl x;
uMeeT MecTo lj = —oo u (mm) u; = +00, Besuaunbl Ly (ecmm ap; > 0) u
(mma) Uy (ecimm ap; < 0) GyayT neonpeiesnennbivu. PaceMorpum 1ostomy
HanbGoJiee OOIIYIO CHTYyalllio, KOIJa HEKOTOPble I'DAHUIbI [IePpEeMEeHHbIX (2)
MOI'YT OTCYyTCTBOBATD.

IIycTb:

J ={j:(ap;>0mlj =—00) mmu (ap; <0 uu; =—+00)}. (19)

Torga (mpm ycroBum, 9T0 BepxHsist IpaHuna cTpoku U, MOXKeT ObITh aKTUB-
HOiT) BO3MOXKHBI TPH CJIydasi:

1) J' = @. B nannoM ciayudae BeJMInHA L; KOHEYHa, a 3HAYUT, JIJIsT BCEX
IIEPEMEHHBIX Zj, BXOJASAIMUX B CTPOKY (1), MOXKHO HCIIOIBb30BaTH (DOPMYIIBI
(16) u (17);

2) J' = {k}. B mannom ciydae Ly = —00, HO TIOCKOJIBKY BeJTHIHHA U]lf
(

11) KoHeuHa, Jyisl IIEPEMEHHOI T) MOXKHO HCHOJIb30BaTH GopMysbl (12) u
(13). Bamerum, 4TO /ISt BCEX OCTAJILHBIX IIEPEMEHHBIX L5, j 7 k, IMeeT MecTo

I} = —oo (ecm apj < 0) mm uf = 400 (ecim ap; > 0);
3) |J'| > 1. B maunoMm ciydae ajsl BCeX IEPEMEHHBIX Tj, BXOIANMX B
crpoky (1), mmeer mecro [f = —oo (ecsm ap; < 0) wm uj = +oo (ecn

Qpj > 0), T. e. COOTBETCTBYIOIINE I'PAHUIIBI CTOJIOIOB HE OMPEIEICHBIL.
AHajIoru4Ho, myCTh:

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

Torna (Ipu ycioBHH, 9TO HUZKHSISI TPAHUIA CTPOKN Ly, MOKET OBITH aKTHB-
HOIT) TaKzKe BO3MOYKHBI TPH CJIydasi:

1) J” = @. B nanHOM CiIyuae BeJIMYUHA U, KoneuHa, a 3HAUMT, /I BCEX
IIEPEMEHHBIX Zj, BXOJASAIMUX B CTPOKY (1), MOXKHO HCIIOIBb30BaTh (DOPMYIIBI
(15) u (18);

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

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

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