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ftdwjh wpnhwlwunipyniup:

Wuop wpuwnpnygjwt  ninpuninid - punpn2 £ hubnpdwghnt - wnbfuuninghwtbph
Uppwnnyejniup' hnwph Ynpnwwnubpp wnwybjugnyuu tjwgbigubine uywwnwyny, husp
pwywywtu Ywplnp £ onilujwlwt  hwpwpbpnigjniuubpnud: - Upunwinpnn - nwppbip
untpjiubiph wnwy fuunhp £ npwé wnwybniejniu dtinp ptipti| dpgwgwjhu ywjpwpnd
unp  wbfuuninghwubiph  Yphpwnniygjwtu ounphhy Unppwywu  Swjuubph  dwlwpnwyp
ujwqbiguGint  dhongny:  “Hpwt  Ywpbh  F hwuub)p  uGpnubind  wpryniwiwybun
dwpbtdwwnhlwywt dbpnnubp b dpwagpwihu dhongutip:

Ppwlwu Ywuph wpunwnpnyjuu wwjdwutbpnd Yndphtwwnnp owunhdhquighwih
fuunhputph dh nwu Gu Ywqgdnud &udwt L wpebpwynpdwt fuunhpubpp, npnup
hwdwlwpgswihu ghnnyejwt ninpuinud pwuwlwu b nddwpht fuunhpubiph gwuynud Gu
[3, 7, 99]: Wu puunphpubpp nwnwdbwuppdbp G wwubyuly wnwpputp, W wjuop
w2fuwwnwupubpp  owpniiwyynd G gwubint unp  dnuibgnuubp W wybh  wy
wpryniupubp:  Jdbpoht wwphubppht wju  puunhpubph ufwwndwdp  wbnn
htunwppppnigyniup - wwjdwuwynpywd £ npwtg  wbuwlwu  pwpnnygjudp L
Yhpwnniejniuubiph pwqdwquuniejwdp:

Wu wnhwh fuunhpubpp ywwwunw Gu NP |ppy nwupt, wjuhuptu huwpwynp sk
gunubip wignpped, npp npnoh owywnhdw| [NWnwWp pwqdwunwdwiht  dwdwuwynid:
Cwonnynud £ dhwju gl dnunnwpynn wignphpdubn, npnup owunhdwht wdbtuwdnun
huwpwynp [(nndu Gu wnwownpynid:

Ywu fuunph pwgdwwhuh nwppbpwyutp Ywiujwsd Yhpwnnyeiniuutiphg, huswbu
Uwl pwgdwwhuh dninbignwdubp npwug nddwtu hwdwp: Wn fuunhpubpp pwdwuynid Gu
Gupwnwubph pun  swhnnuywunyeywu  (Jhwswih, GpYswih L Gnwswd) Yujudwd



Yhpwnwlwtu dEYuwpwunieinuphg: Wgnpppedubpp nwuwlwpgynd Gu twl npwbu
wngwug (online) L wpwnwguwug (offline) fudptph: Ungwug wmwppbpwynw nGunwjubpp
hwpywynp £ hwpebpwynpt) Ywd &subp pun npwug hwjnybiint hGppwlwunyejwu,
snibGuwiny hupnpdwghw hwonpnutiph dwuht, h nwppbipnientt wpunwgwug ntwphu,
Gpp nbuwwutph wdpnng pwqgdniejntup Gwhunpnp hwywnup £, L Ywpbh £ npwug
hGppwlwunteiniup thnfub:

Wu  wojuwwnwupp  udppdwd £ wpnwgwiug  BpYswih  dudwu  fuunhpubph
nwnwuwuhpnyjwup, Gpp hwplwynp £ uwhdwtwthwy hnwphg, ophtuwly, thwjwnhg,
Ywayhg, dtwwnhg Ywd enehg, dubti wwppbp wybih thnpp swihh nbunwiutin, npntg
gnigwyp hwynuh k' Ruunph tywwwlu £ hnudph dwpuhdw] oguwagnpéndp  Ywd
Ynpnwuwnubiph  udwqgbtignudp:  <nwiph  owwhdw| ogwwgnpddwu fuunph  [(NWJdwup
ybpwptpynn pwqdwpehy hnnjwdubp Gu  hpwwwpwyyby [14, 68, 78] Sdwjhu
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Cwoynnuijuu dwdwuwyh Ewywu dwfuup W wbfuuninghwywu
uwhdwuwthwynuwubph  wwypdwuubpnud  unynpwpwp  Yphpwnynd  Gu  Spwagpwhu
hwdwlwpgbp: Uwywju Gplswih dund ppwlwtwgunn gnnyeyniu niutignn  hwuwubih
hwdwlywpgbpp  wojuwwnnd  Gu dhwju nipnwuynwutph htiw,  dhugnbin 2w
Yhpwnniejniuubipnud, ophtwy, Ywoyh hptiph wpunwnpnieniunwd, wnw Gu uwdwjwlwu

nipndugdny GpYswih dwpdhuubp:



Uju hpwyhtwynwd wpnhwlwu Ep dawyby unp Ednhunhly wignphed b dpugpwght
hwdwlwng, npp Yphpwywuwgubp Judwywlwu nipdugdny  Gplyswih  dwpdhuubpp
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LEwnwgnnnypjut tywwmwp:

Upluwwnwuph twywwwyu | dowyb judwjwlwu nipdwgdny tiplyswih dwpdhuubipp
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wignpphpeUutph wbunyeniup, dpwgpwiht hwdwwpgbph twiuwgddwu dwdwuwywyhg
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NET wywwdnpdh C#, pwqwubph hbun wojuwwmbine hwdwp SQL U hunbpdbjup
uywpwgpdwu hwdwp HTML [tgniubpp W Visual Studio dpwgpwjhtu  dhowywypbipp:
Unwgywd wpryntupubiph wpryniwwybinngeniup  quwhwwnbint hwdwp Yhpwnydt) Gu
pYwihu  thnpdwpynwiubph  wpryniupubph  quwhwwndwtu  unwunwpn - nwuwyubpp
hpwlwu wpunwnpnipjwt ywjdwuubpnud:
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Ywdwjwywu nippdwgdny tpYswih dwpdhuubph dudwu fuunph (Ndwu wignphed
gpwywunipjwu dte sywp, udwt |nwdnd wnwowpyynwd £ wnwohtu wugqud:

Uoluwwnwupnwd  wnwowpywsd &Gu uUnp dnwnbignwdubp, puswybu uwl  hwjinuh
dbpnnutiph dnnhdhlywghwutip opjtlywnutiph dnnGjwynpdwt b nhuypbivnwgdwu hwdwp:

Unwowpywsd £ Ywdwjwywu nipdugdny GpYswih dwpdhutbph dudwu Unp
Eynhuwhy wignphyed:

Uswldb| £ matrix.dll dwwnphgubph htin wofuwwnbnt niuyghwubiph gpunwpw:

Uowyyt| £ ywdwywywt nipjuagdny GpYswih dwpdhuubiph  dunwdp hpwlwuwgunn

opwgaghp, h wwppbipnentt pninp GpYswih dunwd  hpwlwuwgunn dpwagpbiph, npnup
w2fuwwnnid Gu dhwju ninnuiuyniuubiph htiw:

Uunwgywd wpryniupubpph Yppwnwlw tywuwlnypyniup:

Uswlyywd wwpg UL  dwwskih  phunbpdbiuny  MIC  Host  hwdwlwpgp
huwpwynpniginiu £ wnwihu dnnbuygnpb; hpwlwu dwpdhuubpp, ubipdndt] hnwpp
dnnbp Juwujwd dwubpny: Wu ppwywuwgunud £ dunwp, hwoyh wnubind hnwph
quwujwdéd  hwwndwdubpp:  Uwbuwfunungeniunid  nhunwpyjwsd  dnnbiubpp L
wnwownpyywd ndnwdubipp odindwé Lu niupybpuwinygjwdp b Ywpnn Gu Yhpwnyb
wnuwnpnyejwu wnwppbip ninpunubipnid:

Lbpnpnudubp:

MIC Host Opwgpwhtu  hwdwlwpgp thnpéwpyyt; W ubpnpdtp £ Gpyne
thwyinwdowldwt dwutwynp wpryniwpbpnigjwt wpunwnpwdwubpnud: <wdwwnpgh
Yppwndwu sunphhy pwpépwgb) b wpunwnpnyejuu wprynwwybunnieiniup,  Ypbwunybip
Gu dwiuubpp  wybh pwt 20 nnynuny:



Uowyqwsé matrix.dll gpwnwpwup ubpnpdbp £ github wqwun  ogunwgnpddw
gpwnwpwuubph nGuntpunud:

NMuaunyuwunipjwu ubpyuwjugynn hhduwlwu npnypubtpp:

T Uowldty £ Spwgpwiht  dhowdwyp  Yudwjwlwt  nipdugdny - tplhswih
opjtiyinubtipp dnnbwynpbiint hwdwp: Wu ubpwnnd £ gnpdhpubip wwpq
Gpypwswihwlwu  opiynubph  unbnddwu  hwdwp, npwug  hbwn
thnthnfunyeyniuubip Yuwnwpbny, huswbu twl pwpn nipdugdtip untindtint
hwdwp:

1 Unwowplydty £ Gnwuwly Gpypwswihwlywu dnnbutph nhuypbivnnwgduu
hwdwp:

1 Unwownldb| £ EYyphunhy wpwwguwug wignpphped juwdwjwywu nipjwgdny
GpYyswih dwpdhutbph dLdwu fuunph wpryniiwybn (nsdwu hwdwp:

1 Uowyygty L matrix.dll dwuwphgubph hbtwn  wofjuwwnbine  dniuyghwubipp

gpwnwpwu:

T Uowlyb £ dpwghp, npp hpwlwuwgund £ Yudwjwlwtu nipdugdny tipyswih
dwpdhutbph  dunuwp wwd hnwph wwjdwuubpnd: Wu nup wwpq W
dwuwsbih hunbipdtju:

Uuypnpwghuw:
UwnbGUwfununiejwt wpryniupubipnp qtynigyt) Gu.

1 Gpypnpn dhowqquiht  nwwunnuywu uphdwnghnwinw “MaTtematka 1
MHpopMaLMOHHble TexHonoruun B npunoxennax”, Coun, 2016.
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Wu gjfunid duwybpwynd b nwuwywpgynud Gu dudwu b hwpebpwynpdwu
fuunhputiph nwup, huswtiu bwb Ytpindynud Gu hwjinup fuunhputipp bW wignphpdutipp:

1.1. huunph npquépp

Opjtiywnubiph dLdwu U hwpebpwynpdwu fuunhpp hwunhuwunw £ hwdwlwpgswihu
ghunuejut nwuwlwu b pwpn fuinhpubiphg deyp:

Audwu fuunhpt wnwyohu wuqwd duwybpwyb| £ 1939p. “wuwnnpnghsh Ynndhg [6]
L nwnWuwuppdbp £ wvwubyjwy wwphubp, npwbugh hwyjnuwptpdbu  jwywagnyu
wpryniuputip:  Wuop dudwt L  Ywpebpwynpdwu  fuunph  hwdwp  unwgywd unp
wprynipubipn nu hwwnly wwppbpwyubpu nwbu wplnp Yhpwnwlwu bpwbwynyeniu
wmbintywundwlwu wbfuuninghwubiph ninpunnd: Pwgh wjn, nhunwpywd fuunhpu niup
pwadwprhy wnunbughw| Yhpwnnyenwtutp hpwlwt wofuwphh wwppbp §ninGpnud
(ophuwy, wpwluwnpuwiht, |nghunhlw, nbnGlwwnwlwu nbluuninghwubp W wyu):
Npn2 Yhpwnniejniuutiphg Gu htnnwuwnwwnbuwihu dpwapbph wwjwuwynpnidp, owywnhdw
Ywnpdwt uunhpp, wdwwihu hwodwnpyutipp, pnuwwnwputiph pinudwu fuunhpp W wyju:

Qnjnipyntu nwibitu upqwd fuunph Jdph 2wpp twppbpwlyubp W upwug nddwu dh pwup
dnuinbtignudubiph nmwpptip ophuwyutip, pwgdwehy hpwwnwpywsd hnndwdubip [14, 39, 77,
80, 100]: Pwuh np thwpbpwdnpdwu futnhpp pwpn fuuinhpubiph NP phy nwuht £
wwuwnlwunw, htunbwpwp nddwp £ unbindt] dwdwuwyh pugqiwunwdwihu wignphpey,
npp Ynwh owunhdw| wpryniuph  unwgdwu  fuunhpp:  <Gnbwpwp,  wpryniupnd,



dnwwpynn  wignphpdutipp  ubpyuwjwgywsd Gu guubint owunhdwihu huwpwynphtu
wdbuwdnwu |ndnwdp:

Gnwswih L Gphswih hwpbpwnpdwtu fuunhptutpp hwunhuwun Gu Jdhwswih
thwpbpwynpdwt fuunph punhwupwgnwutpp W Unyuwbu wywwwund U pwpn
fuunhpubph Np by nwuht: - Bphswih  thwpebpwynpdwu  futnph wnnbiughwy
ogwwgnnpdnwip hpwlwu dwdwuwlyh L wprynwpbpwywt pwqdwehy
Yhpwnnipniuubipnid  hwunhuwund £ owpdwnhpwiht  thwuwn  Updwd  fuunpp
nwnwuwuhpdwt gnpdpupwgnwd: Gplyswih hwpebpwynpdwu fuunhpp ogwnwagnpdynid k
wjuwhuh ninpunutipnud, huswhuhp G wnwplywubph hwebpwdnpnwip Wwhbunubpnd L
ptnuwwwp dapGuwubpnid, $nunwihtu Yupdwu fuunhpubipnd (nipnuynatGph Yupnd
wnpjwd swihh plpptphg) W wju: Cunhwunp wndwdp wju wignpphpdutpp Ywpnn Gu
nwuwlwnpgyti Gpynt fudph.

f  wngwug (online) wignphredutbp,
!  wpunwgwug (offline) wjgnphpdutp:

Ungwug wignphpdutipp sniubt  wnbnbynientt dnwnpwjht  hwonpnwlwunyejwu
hwonpnwlwu wwpptph dwuhtu, h twppbpniejntt Upwug, wpunwgwug wignphpdubnpu
nubu wnbnGYnyenu pninp wwpptiph dwuhu, W huwpwynp £ upwug wnbnwuydnpbi
npnawlh Ywpgny' dhug ninwih thwpbpwynpnwp:

Wu woluwwwnwupnd nhunwpyynd Gu - dudwt fuunph GpYswith wpunwguwug
wmwppbpwyp: Wn nppund hwyntuh  Gu npnp - wpryniupubp $ppudwd  swithh
ninnwuyniwutph hwdwp: Uwutwynpwwbu, 1982 p. 2wugp [32] wybkg dnnwpydwu
wignphpY, |Jwywgnyuutiphg dtyp wnpdbg 2002 p. Ywwpwpwih Ynndhg [25]: 2009 .
Fwuuwp ubipywjwgpbg hwywluwlwuwihu wignphpdp, npp (wywgptg uwfunpnp [13]:
Pwgh wjn tw gnyg wnydlig, np tplswth dudwu futinhpp eny| sh wihu: wupdwnnhy
pwqlwunwdwjht dwdwuwyny dnunwpydwu uvfubdw: 2011 p. |néyb) £ Gplyswih dudwu
fuunppp  Ynhnfuwlwt  swihbph  hnwpnd'  wWwwnwhwlwu  wnwwwnpy  hunpdwu
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wpngtinnipuwiny W thnthnfuwwt opowluwph thunpnuwing [33]: 2011 p. ubipluwjwgytig
hnnwd «Pwpbrpwynpnd shwdupulyunn nbnwnpndutipng» [41]: Wu ninpunp hwynup
w2fuwwnwupubphg Gu uwl [10, 11, 21, 37, 72]-p: fuunph wwwndwlwu qupgwgnidp
Ywpbih £ gunub [16, 36]-nud: Unwn fuunhputipny gpwnynud U bwb Cwjwuwnwundd [1, 2):

Unwyb| dG& hGunwppppnyeniu £ ubpyuwjwgund judwjwlwt Ywd ny Yuwunuwynp
nipjuagdny opjblnubph dudwtu U hwpebrpwynpdwu fuunhpp, nph |nWddwu dnintigniudubip
dhus wju wfuwwnwupp hwuwtbih gpwwunygjwt dbg sGu hwunhwb:

Lbipyuwjwgubup Updwd nbunyejuup yGpwpbpnn dh pwuh hwynth fuunhpubph W
wignphpUubph uwpwapnieniuutipp:

1.2.  Uhwudwtu dhwswih pinutwpynbph hwpebpwynpdwt fjuunhpp
Pwpbtpwynpndip npybu qéwjhtu Spwqpwynpdwt fuunhp

Gupwnptup npqws £ & dwywny pinuwpyntiph pwqdnyeiniup W & FE A swithtph
¢ wnwplwubph pwgdnyeyniup: Mbwp k qunub) pinuwpyntph 6 wdpnng phyp U phE R
pwqunipjwt  pwdwunwp 6 bGupwpwqUnipniuubph’ YC E° Y wjuwhuhp, np
B, & pnnpQ pfE M: Lnidndu wudwund Gu owwnhdwy, Gl 6-u  dhuhdw L:
Lhnwquynud dhuhdwy 6-u bpwuwyynd £ OPT:

Ptnuwpyntpnwd hwpebpwynpdwu fuunhpp Ywpnn £ duwybpwdb) npwbiu géwjhu
Spwagpwynpdwt fuunpp htnlyw| Yhpw.

Uhuhdwjwgub

4] W
$nuyghwu, htnlyw| uwhdwuwhwynwubph nbwpnud'

W owh O phER
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w ph 170 phE R

ov miph 10 pRE R
w N Tip hl ' plER 1 pFE R,
npnbn ©  p, bel ‘@ ptnuwpynu oguwgnpdynd L @ p, bipl "Gin wnwplwu
wnbnwnpywsd £ "hn pinuwpynnu:

1.3. Pwqiwunwdwiht dnunwplydw wignphpdubp

Pwpbpwynpdwu  wdbbwwwpg  pwqwdwunwdwiht  wignphpdubphg  Gu
hwunhuwunwt' Best Fit Decreasing — BFD (jwjwgnyu hwdwwwwwuluwunnu puwn
ujwqdwu) U First Fit Decreasing — FFD (wnwoht hwdwwwuwwufuwunnu puwn
ujwqdwt): Unwplwubpp nwuwdnpnud G pun swihbph ujwgqdwu b hwonpunwywu
duny thwpbpwynpnd Gu pbnuwpyntpnd, npnd hwpebpwdnpnwihg htunn dund k
wdblwhnpp wquwn nbin' BFD, Ywd wnwoht ptnuwpynnud, npunbin wju tnbnuynpynid £
FFD: Uwywgnigywd E, np wju wijgnphedutipt ogwnwgnpdnid Gu ny wybih, pwu —/ 0 4 p
ptinuwnyntip J:

Uwlwju hwpebpwynpdwt fuunph hwdwp gnnyentt niubt twle wuhdwwnnunhy --
oywnhdw| pwqiwunwdwihu wgnpppdubp: huunph wunnwp hGwnywiu £ / 04
hwdwuwnp £ 2-h Ywd 3-h hwunhuwund § NP-pwpn: dpw hwdwp jwdwjwlwu - 1T-h
hwdwp, nddwp £ thwpebpwynpt] wnwpywubpp ofg - / 0 4pbnuwpynbpnud (Gt
wjnwhuph  pwqiwunwdwiht  wighphpd gnneintu nwh, wwyw pwqdwunwdwihu
dwdwuwynwd Yuwpbiph £ npnoti| pwdwuynd £ wprynp € ny pwgwuwlwu pybipp tpyne
pwquniejwl, npnup nubu unyu gnwwpny wwppbip: <wjunuh £, np wju futunhpp NP-
pwpn k: <Gnbwpwp, Geb P nwup sh hwdpulunwd NP nwup htin, www pinuwpyntpnud
thwebpwynpdwu fuunph sfw pwqiwunwdwht dwdwlwyny dninwplylwu ufubidwih
wighphped (PTAS): Ujnw Ynndhg, ywdwjwywu - 11-h hwdwp, Yupbh £ gunub) ndnd
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pwqiwunwdwiht dwdwuwynw ns wybh pwu (1 +-)OPT +1 pbnuwpyntipny: Ujuwhup
wignphpUubtpp nwuynid Gu wuhdwunnunhy PTAS nwuht [25]: Pwjg, pwUh np wjn nwup
wignphpdutph & pwpnnijwu  quwhwwwlwund  Gpynt  hwumwwnnwitGpp
Ywdwjwywunpbt Ywjujwd Gu --hg, bdwt wignphpdubpp h wwpptipnyeyntu FFD W BFD-
hg Yupnn GU wpwlywhlynpbu |hub| ng ogunwilwp:

Pwpbtipwynpynn wnwplwubph hwjwuwywu pwotunwdubph npluk nwuh hwdwn,
uGpwnbiny ninnighy Jop b Jwp  pwoudwt  pniuyghwubp, wnwpwubph pyh
wluwhdwuwthwly  wbéh  nbwpnd  gnneynu. nwwh - wupdwywnnunhly  owwnhdw
thwpbpwynpdwt wpwlwnhy pwqdwunwdwiht wignpphped: Wn nwuht sywwlwunn
pwotundubph  hwdwp  Ywpnn  Gu Yunnigytp wlhwunwlwtu  pwqdwlnwdwihu
wuhdwywnnunhly owyuinhdw| wignphpdubp [8]:

1.4. Suwpbpwynpiwt fuunph npwépp b Nédwt wgnphpdubpp

SpJws £ O pHE R wnwpywubph pwquneniup U upwug O N TP RQ O
Yohnubpp: SGwutp 0 pwqgunejwu wpnhnwdp dhupdw] @  pwuwyn wjuwhuh 6 h
6 FE M  kupwpwqdnyeniuttiph, np

pninp p Q a: 6 pwqdnipniut wujwund  Bu pbnuwpyntp: Mwhwugynd  k
thwebpwdnpt] wnwplywubpp dhuhdw)| pyny ptinuwpyntipnud [4, 5]:

«Quiwwywwnwuluwt hwonpnp» wignphpdp (NF)
Ywdwjwywu hwonpnwywunigjwdp thwpebrpwynpnd tup wnwpywubpp hGunlyw|
optupny: Unwohtu wnwplwu wnbnuynpnd Gup wnwohtu pbnuwpynnid: k-pn pwyjnid

thnponud Gup k-pn wnwplwu wbnwynpb pupwghy pbnuwpynnud: Geb wnwplywu
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dinunud £, www nbnuynpnuwd Gup wju b wugunid hbnlyw| pw)ht, wjjwwbu wnwpywu
wnbinwynpnud Gup unp ptnbwpynnid:

Ptnpbd. 5 "Q0  ¢0 0 "V :

Uwwgnyg: Gupwnptiup @ B 0 : Lwuh np Juwdwjwlwu Gpynt hwonpnwywu
ptnuwpyntp wwpniiwynw Gu  wnwpywubp, npnug gndwpwhtu Yohnp thnpp sk
dhwynphg, www 6 A ¢ ® : Pwgh npwuhg 0 0¥ @ , nphg k hGwnun E
wwhwugywép [4, 5]:

Ophuwl.
0 -h—hh—FE R-h— , punwdbup 10 wnwpywubp:

1/2N
oy 1/2N
1/2N
oy 1/2N
0
N 1/2N y
1
2N

OO0 0O p0A  O:

Yhwnnnyegniu. § 'A0 O 0 Y
Gupwnptiup 6 wignphpedp 0 pwqdniejwu hwdwp dunwW £ 6 0 pnuwpyntip b

w n o DD
YOKk™" 5y
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Uhupdnwp fuunpph hwdwp Y Gpwouwynpywd hwpwpbpwlwu doinnyeyniup 6
wignphpUh hwdwnp npnaynud £ hinlyw Yepw.

Y k'QETQ psY O ifw _ ¢, " .98 T s
Uwhdwunid. Y  wuhdywunnunpy Gpwouwynpqwsd hwpwpbpwywu  Gonnyeyniup 6
wignphpUuh hwdwp npnadnud £ hGinlyw Yepw [4, 5].

Y k'QETQ psmb  ms R LY D if S, L 9s T eG0W O

«Quwiwwywwnwuluwtu wnwohup» wignphpdp (FF)

Ywdwjwywu hbGppwlwuniejwdp  hwpebpwynpnud Gup  wnwplwutpp  hGunlyw|
Ywununy: Unwohtu wnwplywu wbnwunpnud tup wnwohtu pbnuwpynnid: k-pn pwynud
gwnunwd Gup thnppwgnyu hwdwpny ptntwpynp, npuntin tnwynpynwd £ k-pn wnwpyuwu
W nbnwnpnw Gup wju: Gpb wnwhuh pnuwpyn syw, www Yybpgunwd Gup unp nuwnwny
ptinuwpyn W wjuntin wnbnunpnd wnwpywu [4, 5]:

fFtnpbd. (wnwug wwwgnygh) Pninp, -tGph hwdwp

°
2<

Od

°|

Ac
c
©°

L gnjnipjniu nlubu ophuwlubip nppwu huwpwydnp £ 6 0 2 dGd wpdbputipny, npnug
hwdwp'
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Ophuwl.

é+ + e, 1¢i ¢ 6m
p"FpuiJ,W.=‘:%+e, 6m<i ¢ 12m
I1+e 12m<i¢18m

1/7 1/7
1/3
o 1/7 =
1/2 1/7 +e
1/2
+e
1/7 +
13 €
OPTL) = 6n L7 +e
1/7
m 3 6
FRL) = 10n
FF(L) _5.
OPT(L) 3

«Quwiwwywwnwuluwy wywgnyup» wignphpedp (BF)

Ywdwjwlwu hbGppwlwunigyudp thwpebpwynpnd Gup wnwplwubpp  hGunlyw|
Ywununy: Unwohtu wnwplywu wbnwnpnud Gup wnwohtu pbnuwpynnid: k-pn pwjinud
wnbnunpnu Gup k-pn wnwplwu: Sunund Gup Jwutwynpwwbiu |gywsd pbinuwnpynbpp,
npwntin upw hwdwp pwjwpwn £ nbnp b bpwug dbe puwnpnd Gup wnwyb |gwdubpp:
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Grbt wnwhupp sywu, www Ytpgunw Gup unp nuwnwnpy pnuwpyn W nmbnunpnuwd Gup
wjuwnbin k-pn wnwplywu:

febtnpbtd. (wnwug wwwgnygh) [5] 2 Y LY Y W gnynieyniu ntubu huspwit
huwpwynp £ d&& wpdbpubpny 6 0 “¥ , npnug hwdwp'

6@ -0 L'OB -6 :

1.5. Ungwug (On-line) mhyh wignphpdubp

Unwplywubpp qwihu G wulwujuwwmbubih Ywpgny: Mwhwtoynd £ Upwug
thwpbpwynpt] Jhuhdw| pwuwyh pbnuwpynbpnd: Pwpblpwynpywsd wnwplwu sh
Ywpbih nbnwihntub] wy| pinuwpyn: Unwpywubph hwdwp twjuwwbiu ywhGunwynpnn
wbnp pwgwlywnd £: NF, FF, BF wignphedutipp hwunhuwunw Gu On-line wignphedubip
[4, 5]

fetnpbd. (wnwug wwwgnygh) Ywdwjwlwu On-line 6 wignphpdh hwdwp Ghon L
htunlyw| wuhwywuwpnyenwup.
Y pBd:

Uwhdwuwthwly pnypnynipjudp pnuwpyntph wignphpedp

On-line wignphput wujwunw Gu uwhdwuwthwy pnyunynyejudp ptinuwpyntiph
wignphpY, btpb jnipwpwusinyp pwjind wignphpdu nuh huwpwynpnientt inbinuinpb
wnwplwubpp Jhwju O pbnuwpyntphg npuk deynd (0 @ ¢ &):d ¥pwug wuwund G
pwg ptnuwpyntip: Gpb ptnuwplynp thwity Gu, www wu £ sh pwgdh (opptwl,
ninwpyynwd E uwywnnnht): Lwjupwt pwg nwunwpy ptinuwpyn wybjugubp, wtwunp §
thwlb 0 pwg pinuwpynbiphg dbp:
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Uignphpd NF, ophtiwly O p-p hwdwp:
Ptnuwpyntph punpnyejwu Yuwunuubpp.
. thwyb| hnppwgnyu hwdwpny ptnuwnpynn,
. hhwyb wdtuwgwé ptinuwnynp:

Uwhdwuwthwly pnypnynipjudp wignphpedutph opphuwyubp [4, 5].
FF;- 1-hu Ywununy FF wignphpdp
FF,-2-pn Ywununy FF wjgnphpdp
BF;- 1-hu wununy BF wignphpdp
BF,- 2-pn wununy BF wignphpdp
ftnpbkd. ! + ¢
Ny Y  plx ——
Y Pk —
3y plx
4) Ywdwjwlwu uwhdwuwtwy pnyunyniejudp pinuwpyntph wignpheih hwdwn

«Cun nuwuwjupgiwt wnwohtt hwiwwywwnmwufuwunnp» wignphpdp (FFD)

Unwplywubipp nwuwywpgbup puwnn Yohnubph ng wbdwu Yupgny

v 0 E 0
Yhpwntup FF (BF) wignphpdn:
(ebnpbtd. (wnwug wwwgnygh) [28,29]1& & $ —/ 04 1, pninp, -tiph hwdwp b
gnjnijniu ntubu oppuwlubip huspwu huwpwynp £/ 0 4 -h dtd wpdtiputipny, npnug

hwdwp'
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&&$ —/ 04,

pwgh wyn 'Y Y — P8 q

Wuhdwyunnwnhl Gpwfuwynpjws 6nnipjut guwhwwnwlwuubpp

Uignphpd 9 1. 4. q_ q_
NF O(n) 2.000 2.000 1.500 1.333
FF O(nlog n) | 1.700 1.500 1.333 1.250
BF O(nlog n) | 1.700 1.500 1.333 1.250
NFD | O(nlogn) | 1.691 1.424 1.302 1.234
FFD | O(nlog n) | 1.222 1.183 1.183 1.150
BFD | O(nlogn) | 1.222 1183 1.183 1.150

'Y | -wuhdywnunhly  Gonngegniup 0 | B SBEY . UYohnubpnd  wnwplwubph
ophuwyubtiph hwdwn:

(Finpbd. (wnwug wwwgnygh) [4, 5]} - N TP gnjnipjniu nluh & wgnphedp,
npp guund £ ns wdbith p ¢- 0 0 "Yp pbnuwnpyntiph pwuwyny thwpebpp: 6 -h
pwpnniiniup pwqiwunwdnpbt Ywiugws £ n-hg:
= wignphpdp.
. Lbnwgub] - -hg ny ywlwu Yonny wnwpywubnp:
. Nwuwynpb] Juwgwsd wnwplwubpp W wnpnht upwug 0 P judptiph:
. 3nipwpwtgnip fudpnid wnwpywubph Yohnubpu wybjugub) dhusl fudpnid Gnwé
dwpuhdwy Y2hnp:
. Quubi| - -hg ny Wwlwu O wmwppbp Yohnubip niubignn wnwplwubph owyunhdw
thwpbtipwynpnwip:
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5. dbpwnwpdubi wnwpywubiph uygpuwywu Yohnubipp b Yhpwnt) FF wignphpdp - -hg ny
wwlwu Y2nnd wnwpywubph hwdwp:

Pugwuwlwt wphyniup

f@bnpbd. [4, 5]! -  mhhwdwp’Y - - Gpwouwynpqwd onnipjwdp
dnunwpynn pwqiwunwdwihu 6 wignphpdh gnjnuyejniup Ypph 0 G G

Uwuwgnyg. GUupwnptup winwhuh © wignphpd gnnentt niup: Snyg
tnwup,huswybu Upw oguniejwdp Gogpuinpbiu Nk O O —|phy nwuh fuunhpubiphg dayp,
wjuhupt wpnhdwu futunhpp: Spwé £ n ny pwgwuwlwu G FE KO pytipp: Ywpbh |
wprynp  Upwug pwdwub] bGpynt Gupwpwqdnigniuubph - wjuwbu, np wdbu  dh
Gupwpwqunieiniun pYbph gnwdwpp hwjwuwnp |hup’

60 -B O:

Thunwpybup 0 ©j6hQ plEE R Ushnubpny  wnwplwubph  pbnuwpynbpnid

thwpbpwynpdwt futinhpp: Geb npwup Yupbih £ thwebpwynpt tpynt pinuwnpynnud,
www npnhdw fuunph ywwnwufuwut «wjn» £ Yphpwntup 6 wignphpdp pnuwpyntpph
fuunph hwdwp: Gl 0 0 "Y ¢, www & wignphpedp wwihu £ 2, wjwwbu 'Y -, wjuhupu

0 wignphpdp dhown £

Unnpht quwhwwunwlwuubpp

tuanph thnihnfuwwtiinp.
Coh QL W sty s,
w mh veas s T T
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Q. ' B NQ T, wr s AN "B e B>

§-O
=y
<

®

hN

®

o

=

1

|

Vwpbdwnhlulwtu dnnbp

Qéwphu dSpwgpwynpiwt ywydwuubph pnipugnid

®Pnihnfuwywuubiph pnyywt ywypdwuubpp hnfuwphubup hbnbyw|] wwydwuubpny [4, 3].
n o ph Q pfER
m o ph 6O pfER:

Wn nbwpnud owywnhdw) (nwnudutiphg dtyu niuh hbinw| wnbupp.

NZ 'Q ’;‘Q rZ 4 ﬁ
0 ';'Q ()] V)

w

g.‘ -%(

npp wwihu £ unnphtu quwhwwnwywup'

KO) 0 q
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(wnwplwubpp Yupbih £ Yupb udwjwywu auny):

Martello & Toth-h quwhwwwlwuubpp
Ophuwyh hwdwp, pfER ,m x pl! m ;| pjchnbnunpbup'
0 Q0D p | -funonp wnwplywubpp

0 Q@o0p | 0  pi¢-dhoht wnwpluwubpp
0  "@0spi¢ O | -thnpp wnwplwubpp:
@bnpbd. [4,5]!' m | pjg

(1 9s 9s adomh 0 9 s 0

N N

dtdniejniup hwunhuwunid  OPT(L)-h hwdwp uinnphtu quwhwwnwywu:

Uwyuwgnyg. 0 ° 0 pwqunypjui jnipupwignp wnwplw ywhwuond £ wnwudhu
ptnuwnyn: Hpw hwdwp guujugwsd pnywwnpbh nddwu dby w ns ywlwu H's D S
ptnuwnpyn: 0 pwqgunyejwu wnwpywubpp 0 -h wnwpywubiph hbun nbnunpywd sbu: Tw
Uowuwyn k, wjn wnwpywubpp Ywd O -h wnwplwubph hbwn Gu nbnunpjwséd Yud
wnwudhu pinuwpyntipnud:

0 -h pbnuwpynbpnd Juwgbp £°Y s B.w 0  wqwu wnbn: <bnbwpwp, 0
pwauniyjwu wnwplywubph hwdwp ywhwueynd £ dhupdnwdp Bw 0 Y wnwudhu
pGnuwnyntin:

fetnpbd. [4, 5] T | ol G
ds B. B 0

P
|

(1 $Ds Is adoom
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dtdniejniup hwunhuwunid  OPT(L)-h hwdwp uinnphtu quwhwwnwywu:
Uwuwgnyg. 0 pwqunygjwt jnipupwignip wnwpluwih Yohnp thnfuwphubup | -ny:
Wn nbwpnu dbYy pbnuwpynnud Yunbnwynpdph - wnwplwubp, bW 0  pwqdniejuu

hwdwp Ywwhwueoyh D g [nwgnighs ptinuwpyntip: Uwlywju 0 -h wnwpywubph dh

dwup Yuwpbh £ wbnunptp 0 -h  pbnuwpyntpnud: Lpwughg  jnipupwuginip niup
p U RQ 0 wquww wnbn, npuntin unbnuynpyh — wnwplwutp O -hg:

Cnbnpntt 1.0 ¢ ©@a0 | hO | hm | v Jdbdnieniup hwunhuwunud |
OPT(L)-h unnpht qguwhwunwlwu:

Chnbnyeniu 2.0 0k By 0 4

Uwwgnyg.|  1h nbwpnd Yunwuwup'

O On ad@ o  04q

huswbu gunub)] 'O’ sinbuwlwynpbiny | -h pninp wpdtipubpp:

<kwnlnpynit 3. Gupwnpbiup G-U pwqdnyeniu £ pnnp 0 1w wippbip

wpdbpubiphg: Un nbwpnud’
h "
dwaD | RO h| | w?ves ~sh "¢ n’

wjuhupt wnwpywubph nwuwywpgnuwihg hbwnn, Junwuwup'
Y 0¢& € a¢Qe
1.6. <ppinpph L <ndnphh unnpht quwhwwnwlwuubkpp

Gupwnpbup  wpdwdéd Gu  wuuwhdwuwhwly pYnd pbnuwpyntp’  dhwynp
wmwpnnniejwdp:  Snipwpwugnyp QY 0 utwfuwwwwnpwunnyh hwdwp wnpdwé  k
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Gpwpnieggniup’ T 0 p U Upwug pwuwyp' € p: Mwhwugynwd t thwebipwynpb
Uwhuwwwuwunpwuwnniyubipp dhuhdw| pwuwyny ptinuwpynbpnud [4, 5]:
“thunwpytup Gy pinuwpynnud hwpbpwynpdwt tnwppbp inwuwlyubn:
Gupwnpbup & Jwwphgp wwihu £ Qin whwyh bwuiwwwnpwuwnnyh pwuwyp Q
pn Gnwuwyny:
tutnph thnihnfuwwbiinp.
@ T, pinuwpynbtph wdpnng phyu ' hwebpwdnpywsd "Gn inwuwyny:

aQ¢ w

hbwnlyw| ywjdwuubph nbwpnut

Go &h "Qo0h

@ T wdpnne bu, Q@
0 pwqunieinut nwih Epuwnubughw hgnpnie)niu:

Unnpht quwhwwunwlwuubpp

Lnsting qdwjhu dpwgpwynpdwt fuunppp' Yunwuwup unnphtu 'O quwhwwnwywup:
Uwlwju fuunhpu niup whnbh swihnnuwunie)niu:
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1.7. Umubkpp qbubpugdwt juunhpp

Cuwnpbup 0 O U GupwpwquneNUU wjuwtu, np htwnlyw| ¢ €0 Gupwfuunhpu nbuw
[N’

W T
Uw hbown £ Yuunwpb) Ywdwjwlwu NF, FF, BF,... hhiphuinhy wignphedutiph dhongny:
Gupwnptup &-p owwhdw| Nnd £ O-h hwdwp b _“-p owwhdwy ndnwd k
hwdwwhunwwwufuwu O Gpywyh fuunph hwdwn [4, 5]:
“thuinwpytup Gpywyh fuunhpp 0 pwqdniejwu hwdwp.
dow & _
htwnlyw| uwhdwuwwynwdubph nbwpnud’

) ph @ 0R

_ mhob
Grb pninp Q@ 06howin |
©_ p PP
www
o Wy Q0
mh Q' 0,0

Jayunpp gdwhu dpwgpwynpdwu (30) owwnhdw [nwnwu £ wdpnny "Qpuquniejwu
hwdwp W

O wd
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—

o & w b

huunhp: buswbu unniglp p® -p' snhunnwpybny wdpnng "Qrwqdnueniup, b hus
wub|, Gpbt wwjdwup sh Yuwnwpynid:

thunwnplbup nuwwwplp fuunhpp’

Lbnlyw) uwhdwuwwynwubph nbwpnud!

0w ph wto s L ATEY Y L s A

O T W _TTEN
Wu fuunph oyunphdwy [ndnwdp nnwihu b pintwpynh thwebpwynpdwt unp inwuwy:
bpt|  phwww Z -p Yuwuwnwpdws k:
bet | phwww Yunwuwup thwebpwynpdwu tnwuwl, npp wbwnp £ wybwgub) 0
pwaqunyjwup (wjuhupu uhdwtipu wnnwwynid qunb| Gup wnwowuwwp ujniup):
Utennh punhwanip upubdwb.
Cuwnpb 0 O U LupwpwqUnLe|NLUp

z

Lndt| & €0 futunhpp, unwiw) & , _
Lnidt] niuwwwpyh fuunhpp, unwuwy| -u

bpet| phwwywO B, hSTOP

0-nw wybwgub) hwpebpwynpdwu unp nwuwy L ypwnwnuw| pw)| 2-hu:

'O B, & quwhwunwlwup dwdwuwlywuwwnp k, pwjg gbiphofund £ dinwiubphu puwn
Gownnpjwit: @ @ Q' Ojndnwip hwbwu hwunhuwund £ owunhdwiy:
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1.8.  bplswip thwpbpwynpdwl juunhpp

SpJwsd bu &  ninnuulniuwdl wnwplwubp 0 GRQ pFE R swihtipnd: Mbwp
gunub| npwlywu Yhuwhwppenieniund tjwquagnyu dwytiptiun tqpwgdnn ninnwulyjwu
thwpebpwynpnwip (LY.1.1):

y
N\
6
2
5
W
3 4
1 X
P
L

LY.1.1. Fpwlwu Yhuwhwppniyeiniund ujuquagnyt dwybptuny Ggpwgdnn ninnuiuyjwu
thwebpwynpnidp:

Ninpwuttpt wpgbywd Gu: Unwplwubph Ynndbpp gniqwhbin Gu  Ynnpnhuwwnubipp
wnwugpubphu:

4 1o

Fuunhpp NP phy nwupt £ ywuwnlwund [4, 5, 78]:

Cpunwynp thwpbpwynpdwl juunhpp
Spqwd Gu & ninquuyniuwdl wnwplywubp 0 GAQ pHE R swihbpny b W
lwjuniejwdp Yhuwwuybipg 2tipwn: Mbwnp £ qunub] uuwquagnyt GpYwpniejnitt gpwntigunn
wnwplwubph thwpebrpwynpnudp (LY.1.2):
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LY. 1.2. Cipwnwynp thwpbtipwynpniy:

a pAQ pfE R, Yunwlwup ptnuwpynbpnd dhwswih hwpbpwynpdwu fuunhpp [4, 5]

Nuuwwwpyh juunphpu ninnuuyyniuubph hwdwp

Spwd Gu &  nipquuyniuwsl wnwplywubp 0 & swhbpnd U @ Yohnubpny,
"Q pE REh nu JG& nipquuynit’ @  0: Gwnub] wnwybugnyu Yonny wnwpluwubph
Gupwpwqunieiniu, npnup Ywpbh £ Yupb 06 nipquuyniuhg, &  0RQ pFE REh
unwunw Gup nuwwwpyh hwjnup fuunhpp (LY.1.3) [78]:
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LY. 1.3. Nwwwnpyh uunhpp:

Pnuwpynbpnd hwpebpwynpiwt jutunhpp ninquulyniuutph hwdwp

LY. 1.4. Panuwpynbpnud thwpebipwynpdwl fuunhpp ninqwuynituutph hwdwp:
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SpJwd bu ¢  nipquuyniuwst wnwpluubp 0 a swhbpnd, Q pHE Eh nu
wuuwhdwuwhwly pyYnd dhwidwt twfuwwywwnpwunnilyubp' @ 0 swihnyd: Stk
wnwplwubph thwebpwynpnwip ogunwgnpdynn Uwjuwwwwmpwuwnniyubiph ujuquagnyu
pwuwyny (LY.1.4) [78]:

Ninwuyniuwél Yupdwu fjutinhpp hwonpnuw wpwnwnpniyejwu hwdwp

Spwd LU ¢ nipnuiuyniuwdl wnwplwubp 0 & swihbpnd U Q, Q phE R
pwuwyh wwhwugwpyny: <wynup Gu twfuwwwwnpwunntyubph swiphbpp' @ 0: Snub
Uwluwwwunpwuwnnyubpp Yupdwt wywup, npp pny; Yuw unwiw] wywhwuoywd
pwuwyny wju pninp wnwplywubpp, npnup ogwwgnpdnd Gu ujwquagnyu pwuwyny
wfuwwwunpwuwnnyubip(Ly.1.5) [78]:

ngl

LY.1.5. Nuinnuiuyntuwsl Yunpdwt fuunhpp hwonpnwywt wpunwnpnigjwu hwdwp
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1.9. bBnwswih hwpebpwynpdwt juunhpp b tpw Nédw dEpnnutpp

Gnwswih thwpebpwynpdwu fuunhpu hptuhg ubplwjwgunw £ dhwswih b Gpyswih
nwuwlwu fuunppubiph  puwlwu EYnynighwt:  Loqwé  fuunph wnwyb| hwéwfu
oglnwgnpdynn  wpwywnhy Yppwnniginiup  pbnuwihnfuwnpnuu £, npp wbwp |
thwpbpwynpyh ptnuwpyntpnd uwd wpwluwnpuwhtu dhongubiph pwihptpnd Yud
ptinh thwpebpwynpnudp ywGwnubph ypw:

Upyntph  thwpbpwynpndp  ptnuwpynnd,  wnpwluwnpuwiht  dhongubipp
pwthptpnd YJwd wwiGnubph Ypw hwunhuwund k£ thwpebpwynpdwt pwpnwgnyu
fuunhpubiphg deyp' uwhdwuwhwynwubph Wywwnbwnny, npnup wnwewunwd Gu hpwlwu
w2fuwphnd:  Oppuwy, Ywqdwybpwbing owwnhdw| Ywpbpwynpnid  wnwyb|
wpryntuwytinn Ypwny ogquwgnnpdtiiny niubgwd nbuniputbpp, thnfuwnpnwiubph hwdwp
wuhpwdbion pGnuwpyntph pwuwynyejwu squwhwwnbip Yuwpnn £ pwuly bunb) |pugnighs
ptnuwpyntph npwgdwtu L thnfuwnpdwt ywwbwnny, pwuh np ns phynyejudp Gu
ogunwgnpdynud’ ybpwdyting wuwywpryniu dwiuudwd nbunipuh: <wodh wnubind wpyntph
swihbpp' gnjnyeyniu niubu pwqiwehy uwhdwuwhwynwubp' Yuwydwsd Yonh pwtudw,
hwpptigdwu, thwpebpwynpdwu Ywniuniejwu hbwn: Pwgh win hwbwhunpnubpp Ywnpnn
Gut uwhdwuwthwyb| pbnubipp, npnup wuhpwdbion Gu nbnuihnfub dhwupht Yuwd,
ophuwy, wnpwuuwynpwnh pnuwpwhndp uwpnn £ wnbnh niubuw] dp pwup wnbntipnud
[24]:

1.10. Eyphunmhlulw wignphpdp tpYswih dEY JG§ ninnuuljjw
thwpbpwynpdwu fuunph hwdwp

Jd. U. Yninndp b T Swnt wnwowpyb) Gu [69] EUphunhy wignphed tplyswih dby
dtd ninnuuywu thwebpwynpdwu fuunph hwdwp (2D-SLBPP-two-dimensional single
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large bin packing problem)’ hhdujwd gnquynp wuljwu uygpniuph ypw (BCC-based on
concave corner): @npdbipp gnyg tu wnybi|, np wnwownlyywsd wignphpdp hwunhuwunw
pwywywuhtu dpgniwwy W Ywpnn £ nhunwplybp npwbu wyptinpwupuwiht dbenn 2D-
SLBPP-h  hwdwp: Ujgnpppdp, hwwny nbwpbpnd, Ywpnn £ unwtw] pwdwpwn
wpryniupubip wyblh  wpwg, pwtu  hwdwwywwwufuwu  dnw dninbignwdubipp:
Pwpbpwynpdwu  fuunhpp hp dbe uUGpwnnd £ pwqlwpehy wprynibwpbpulwu
Yppwnnigniuubip:  Ophtwy,  thwjnnwdawynyeinu,  bwydwhunient,  wnbpuwnh|
wpryntwpbpngyniu,  Ywodbgnpénieiniu bW wyiu: - Pninp wyu hwybywdubpp
duwybpwywsd tu npwbiu thwpbtpwynpdwt tuunhpubp [78, 39, 100]: Wu wignphpdp
hhduwpwp hwunhuwgwy unp wignpppdh  uwnbinddwt  hwdwp, wyn  wwwmbwnny
wndwuwgwy hwwnnly npwnpniejwu:

fuunppt wju nbiwpnd Ywpnn £ uqupwagpdtp hbnlyw; Ybpwy. npdwsds £ dbs
ninnwuynis pppudwd swihtpny W thnpp ninnwuynwutiph pwqunieinu: 2D-SLBPP-h
hGunwgnunigjuu  twwwwlu £ ptuswybu  hwpebpwynph]  ninpnwuyns  Yunpubipp
oppngnuw| &uny, pwgh wjn Jwwwgnyu nbwpnud thnpdb thnppwgub Yunnpubpu
wjuwbu, np ng dp Gpynt Yunp shwdpuyutu:

Qnquynp wuljw (BCC) ulyqpniuph ypw hhdudwsd
nbnunpiwu nwqiwywpnieyniup

Lwfupwl wignphrdh ufwpwagpnieiniup, Gupwnptup, np ninnuuljwu jwjunyeinup
W pwpépniejnitup W L H Gu: Pninp wywpwdbunpbipu punniugdnd G npwbiu wdpnng:
Yuinnpubpp wbwp £ hwpebpwynpytiu Ynntpnd, npnup gniquhbn Gu wpynh Ggpbphu L
sku Yupnn ptpyb) 90°-ny: EYphuwnply wignphpdh Yunnigdwu hwdwp Yuunwpdnd Gu
htinlyw| bpwuwyndubipp:
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Gupwnptup 6 gnquynp wuynw £ (LY. 1.6), npp Ywqddwsd L Gpynt Ynnbiphg,
wuljwu swihp 90° £, pwgh wyn gnquynp wulniup sh wwwlwund npuk "Q pn (0)
dwuhu:

(0,0) X

LY.1.6. 9nquynp wuljwu ophuwl:

Uwhdwuynid £ "YU htnlyw) Yepw.
Y YAYFEERY Y, Y nHQ @
npnbin Y -U hptuhg ubpyuwjwgund £ gnquynp wulyniiubph hwdwpwdni, huly Eu
wpynh dnw hpwphg shwfujws nndbuibph pwbwyp' bwiupwt wpynh Ypw O -h
thwpbpwynpnuip: Ophuwy, (LY17)7Y 7Y, Yy oMM HBMHBKB , 0 -h
thwpebtipwynpnuwihg htiwnn, 7Y -p wbwp £ pwdwuyh tpynt dwuh, win nbwpnd nibup'
Y YAY RY ommmMMB Y oMM M

Uyuhwyuin £, np dhus wpynh ypw udwjwlywu dwuh thwebipwynpnidp, gnjnieiniu ntutu
4 gnquiynp wulyniuubp LQ  p:

Lwlupwt  wwjunwyh Jpw  Yuwdwywlwu  dwup  dwpbpwynpndp,  &7Y-ny
Upwuwyynwd £ 7Y-h dwfu Yynnp, puy i Y @ -nd’ wy Ynnp: Ldwu duny uwhdwuynd k
oY L @Y, npwtiugh uswuwyyh Y-h ytphu W unnpht Ynndbpp, wjuwbu, np Geb Y -u
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pwdwudwsd £ 7Y W5 -h, whwp b wjn wwpwdbnpbipp pwpdwgub (1.2 - 1.5) pwuwéslbph

ogqunipjwdp:

Y
1 Ya

X r
00) 0,0) X

LY.1.7.7Y-h pwdwunwip Y W 7Y -h:

i O7Y, &-p hwunhuwund £ 6 -h GYnnpnhuwwnp, (1.2)
Q i O7Y,® -p hwunhuwunw £ 6 -h GYnnpnhuwwnp, (1.3)

Q
_<
C
o)
g:
3 3
I'C)l

1Y 0w
oY 0Qwfp Qi O7Y,w -phwunhuwunw k6 -h op Ynnpnhuwnp,
0 Dol Qim O7Y,d -phwunhuwunw k6 -h &xp Ynnpnhuwwnp, (1.5)

npwntin i-p "Y-nwW gnquynp wulyniuubiph pwuwlu £ Gpp unp dwup Yhwpbpwynpdh,
bt “Y-U pwdwudws sk, "Y-h Ynndbpp swbwnp E hnthnfudbu:
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Gpp O tnp Yunnpp thwebewynpyws £, enn i-p (huh Gqpbinh phun, npp 2nawthyt
E npuk dh & nhpph nput 0 thwpbpwynpywd Jwuh hbwn, Geb 0-u wpnbu
thwpbtpwynpdb £, www R "OQowywpwdtunpp hwoyynud £ puwn (1.6) pwuwalh.

noeQ B 1 : (1.6)
bpb 0 -U hwebpwynpyt £ 6 -h ypw, Yuninph wuljwu htin dhwuht (Jnipwpwugnip Y
hwpgnut ), dty Ynndng 0 -t hwyynd £E7Y -hu (' ¢) b dby Ynndng O -u hwydnud £ wyy
thwpbpwynpyws Yunph (0 p), (LY.1.8):

Y

f 0063
i "00&3
i "00&5

n "00&5

(0,0) X

LY. 1.8. 7 "O"@éh hwoynwip jnipwpwiusinip 7Y -nud

Npnati| hEnwynpnyeniup 6  Ggphg.

QM 0 Q&6 ququpeh WY tgph dhol htinwynpnueiniup (1.7
tet 6 O7Y.
Pwpbpwynpdwt fuwpgp. Gpp 0 -U hwpbpwynpywsd £ ninquuljwu Ypw, jnipwpuwtsni
0 -h hwdwp hwodb) ) "OQ6L puwnpb| hwprbpwynpdwu nhppp dGdwgnyu ) "O'G@ény,
Geb n "0'Q06 dhdjwug hwywuwp Gu, htnn punpt]p QG -nd Ywpbwgnyu nhppp, Lk
Q'@ unyuu k, wwyw nhppu puwnpb] wwwnwhwlwu duny: Pwpbpwynpdwt Ywunuubph
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L uwhdwunwubph Ywwwpnuwhg hbwn, YJwunnigynd EYyphuwnhy wignpphpdp, npp
hhduwé £ gnquiynp wuljwu uygpniuph ypw' puin wignpppd 1-h:

Ujanphprd 1: EUphunhly hwpbrpwdnpnudp (hwpbpwynpdwt hwonpnwlwunipnlun)

i #h m

Oh

while hwpbpwynpdwu hwonpnwlwunieiniup O-wlwu sk do
uinwuw 0 -U hwpbpwynpdwl hwonpnwlwunyejniuhg;
oguwgnpdti| ytipp uoqwsd hwebpwynpdwu Ywunup, npwtiugh unwtw) 0 -h hwdwp jwy
nhnp;

if gnjnipynLu nwih jwy nhpp then

thwpebipwynnb 0 -U jwy nhppnd;

thwpbpwynpdwt Gupwlw hwonpnwwunyejniuhg htnwgub) 0 -u;
ithi O whpnypep;

continue;

end if

TN Q p;

end while
returns;

NMuwwunwhwwu thunpnd

Lwuh np  gnqwynp  wulwt  tdphunply  hwpbpwdnpnwp  Ywhudwd |
thwebpwynpdwu hwonpnulwunie)niuhg, npw hwdwp ubpdnwynd £ ywwnwhwywu
thunpndp' (nddwit npwyp pwpdpwgubine hwdwp: Wu uupwgpynad £ hGunlyw; Yepw.
Uignppped 2: Uhohu Eynphunplyw (pninp dwubinh ophghtwy wndjwubinp, maxcall)

untindti] hwpbpwynpdwu hwonpnwywuniyeniup, wfujwsd pninp dwubph

dwybptuutiphg, dtshg thnpp;
» Q ithar
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Wi ‘G

(nbnwnpdwu uwhdwup) swapLimitthyunnpubph pwuwypx1/3;

for i = 0 to maxcall do

@i Qadgyphuinpy thwebpwynpnud (hwebrpwynpdwu hwonpnulwunie)niu);
if area = pninp dwubiph gnwwpwjhu dwybpbuhu then

break;

end if

if area > best then
O'Q DT QO

end if
for | = 0 to swapLimit do

thwpbtipwynpdwu hwonpnwywuniejwt dwubinh Yupgp thnjubi] ywwnwhwlwu duny;

end for
end for

1.11. bnwswih hwpbpwynpdwu juunhubph nwuwlwpgnidp

Npwbu pGnubp  Ynhwwplbup qgniquhbnwupunmwaél  Gnwswih  opjGywnubpp:
Ptnubpp Ywudjwubup wpynubp, huy wnwpwdpp, npnbn upwup hwpbpwynpynd U’
ptinuwpyn: Swpptipnd Gu Gpynt mhwyh wpyntph hwywpwont.

Lwdwubin, Gpp hwjwpwédninwd phy GU tnwppbp whwh wpynbpp, huy wpynbiph pwuwyp
dad k,
Swpwubin, pp hwjwpwdnind 2w Gu nmwppbp wnhwh wpynbpp, huy wpyntph pwuwyp
phs E:

Grt ptnuwpynbpp Jdh pwuhut Gu, wwyw uUpwup Ywpnn Gu [phub dhwbdwb,
hwdwubn Gud puwpwubn: Uygpnd nhunwpybup wju fuunhpubpp, npnug bwywwnwyu
pninp wpynbpp thwpbpwynpt] huwpwynphu bjwquagnyt pwuwyny pinuwpynbpned:
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Wuwhuny, hwdwnpbiny wnwpptp whwyh wpyntipp b pintwpyntpp, Yuwnwuduwgubup
thwpbpwynpdwu hhduwlwu 6 wmhwh fuunppubpp' hwdwubn Yuwd nwpwubn:
. SSSCSP (Single stock-size cutting stock problem) -Gt ptinuwpyntpp dhwudwu Gu, huy
wpynbpp' hwdwubin,
. SBSBPP (Single bin-size bin packing problem)- Lt pGnuwpyntipp dphwudwt Gu, hul
wpynbpp’ wwpwutn,
. MSSCSP(Multiple stock-size cutting stock problem) - bt pGnuwpyntpp L wpynbipp
hwdwubn Gu,
. MBSBPP (Multiple bin-size bin packing problem)- tipt ptnuwpyntipp hwdwubin Gu, huy
wpynbpp’ wmwpwubn,
. RCSP (Residual cutting stock problem) -Gt ptinuwpyntipp wwpwubn Gu, huy wpynbpp’
hwdwubn,
. RBPP (Residual bin packing problem) - tigh ptinuwpyntipp LW wpyntipp vwpwubin Gu:

Gpp wuhpwdbynn £ pninp wpyntipny |gubt] pun ubplwjwgywsd pbnuwnpynbipp
dadwagnyt dwywiny hwydwpwdnit, mwppbipnid Gu 7 tnwppbp wmhwh fuunhpubp.
IIPP (dentical item packing problem) -Gt ptinuwpynp dhwyu k, bW wpyntipp dhwudwu G,
. SLOPP (Single large object placement problem) — tipt ptnuwpynp dhwyu k, b wpynbpp
hwdwubn Gu,
. SKP (Single knapsack problem) - Gt ptinuwpynp dhwyu k, bW wpynbpp nmwpwubin Gu,
. MILOPP (Multiple identical large object placement problem) -Gt dhwudwu ptinuwpynbpp
dh pwuhut Gu, b wpynbipp hwdwubn G,
. MHLOPP (Multiple heterogeneous large object placement problem) -tipt ptinuwpyntipp
hwdwubin GU Ywd nwpwubin, huy wpyntipp hwdwubn,
. MIKP (Multiple identical knapsack problem) -tipt dhwudwu ptnuwpyntipp vp pwuputu Gu,

huy wpynbpp vwpwubin,
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7. MHKP (Multiple heterogeneous knapsack problem) -Gt ptnuwpyntipp hwdwubin Ywd
wmwpwubin Gu, huy wpynbpp twpwubn:

Bupwnpynd £, np pninp - pdupydwd  fuunhpubipnd - pbntwpyntiph - swithbipp

$hpuywsd Gu: Uwlwu, Geb ptinuwpynh Gpynt swihtpp $hpujwsd G, huYy Gpywpnieiniup

W pwpdpnipyniup thnthnfuynwd G, www win fuunhpp SCIMP (single container input

minimization problem)-u L:

hunph uwhdwbuwthwyndubpp

Pninp nhunwpyyws  puunppubpnd wnlw LU unwunwpwn,  punhwune
uwhdwuwthwynwiutp.
T wplntipp Ywpnn B inbinunpdby dhwju wiuwhup Gnuuwyny, npwbugh upwtg baptipp
lhuu gniqwhbin pnbwpynh wywuwnbphu,
1 pninp wpynbpp wbiwp k hubt hwpebpwynpwd pnuwnpynh ubpunid,
1 wpynbpp swybwnp £ hwinygbu dhdjwug hbwn:

Npn2 fuunhpubpnd wpynbpp wbwp £ ubpunnpbu hwybu hpwp, huy dnwubpnd’
wbwnp £ eny| npdbu ng dGé wpwupubp: Gt wuhpwdtion £ hwoyh wnubi opjblywnubph
swupniyejwu  YGuwpnup, www bGupwnpynd £, np wju hwdpulyund £ opjblwp
Gpypwswihwlwu YGunpnuh hbwn:

Swpwonypjuwu dty huwpwynp £ wpyntph 6 wwppbp nhpptip Ynnpnhuwwnwhu
wnwugpubph Uywwdwdp [40, 49, 98]: Kwbwfu fuunhpubip nubu wpgbputp wpyntph
npnawyh nhpptiph Ywd npdwd wnwugputiph ujuwwndwdp wnnywnh hwdwp [55, 28]:
Npn2 fuunhpubipnwd wpyntiph Yudwjwlwu wyunnywun wpgbws £ [94, 85]:

Pwpbpwynpdwu Ywjntunyeyntup hwunhuwund £ Jupunp wywjdwu fuunph hweonn
[nLddwu hwdwp: Ng uynit thwpbtipwynpnwip Ywpnn  E hwugbgut) ptinh Juwudwt Yud
ndwpniejniuubiph  ptnudwtu  Ywd pGnuwpwthdwlt  dwdwuwl: Pwpbpwynpdwu
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Yuwyniunipjwtu wdbtwhwpdwp W hnwwih Gnwuwyu wiuy E, np pbnuwpynp |gdwu
dwdwuwly jnipwpwtsinip wpyn phynipjwdp ginuyh hwpe dwytpunyeh Jpw [49]: U
htinhuwlyubp wnwowpynwd LU pnywgub] UpJwd uwhdwuwhwynwubpp W pnyp Gu
wwihu Jwulwyh wpwipubp pnywwpbh  dGdwgnyu  wpdbpnd [89, 90]: Npng
woluwwnwupubpnd  ogunwgnpdnd U dnwnbignd,  hwdwdwiu  nph  jnipupwuginip
thwebpwynpywd wpynh gnubt dbYy Ynndp wbwp £ hwyyph dnw wpynbph htiwn [19]:
Cwprbgdwt uwhdwlwthwynp Gupwnpnud k, pbG htuswbu wbuwp £ wpynbpp npytu
dayp Jnwp Jpw' hwoyh wnubing upwug Ypbint upnnnieginiup: Snipupwusinp wpyn
ntuh dwpuhdwi Yzhn, npht wit Ywpnn £ nhdwlwyt)’ Ywiudwsd wpynh nhpphg:

Ptnutph  Yphnu  wnwushu W  Ypphnubph  wnbnwpwyfunudp  pGnuwpynnwd
hwunhuwunw G Yupunp uwhdwuwthwynwubp wpnbu hwetipwynpdwsd ptinuwpynnd
ptnudwt Ywd nbnwownddwu nbwpnw: Yonh hnbwjwlwu pwofunudu wju nbwpnud L,
Gpp pbnuwpynh Swupnyeywu Ytuwnpnup hwdpuyund £ hwwnwyh Gpypwswihwywu
yYtuwmpnuh hbwn: Spwuuwynpunp pbinudwt dwdwuwy wbwp £ hwodh wnubp Yonwihu
ptnujwdpp wpwuuwynpuwihu  dhongh wnwugph Ypw L pGnuwpynp  dwpuhdw
pnywwinpbh gndwpwihu Yo2hnp [19, 71, 93]:

Pninp nhunwpyywsdtu uwhdwuwthwynwubpp, npnup wudhowlwunpbu wqnnud Gu
pnuwnynh  thwpebpwynpdwt  Jpw, wbwp £ dhwynpdbu npws  futnph wnwyb)
wpryniuwybiin - nwddwu - EYppunpluyny:  [42]-nid - ubpdnwddws  Bu Lu Bpyne
uwhdwuwthwynwvbp, npnup  wgnnud G wwppbp  pbnuwpynbpnd  wpyntiph
thwebpwynpdwu Ypw.
ptinubph  wnwuduwgnw - Gpp wuhpwdbon E nbnwihnfub) dbYy wuqud, ophuwy,
uuniunp b odwubihpp, npw hwdwp Upwug wbwp £ wnwuduwgub] wwppbp
ptnuwpyntpnd,
thwpbtpwynpdwtu |phynyeiniup-tipp  thwpbpwynpdwu dby wbwp L ubpwndbt uwl
ptinubip, npnup Wwunlwunw Gu npnawyh Gupwfudph:
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1.12. Yhpph EYphunhlui

hwd fuunpp Yuwdwjwywu  dnunwpywsé  nddwtu hwdwp wbnp £ wpgh
dGjuwuhqd, npp peny; Yunw npnobp huswbu wnbnwpwotub]p wpynbpp pintwpyntpnd,
wuhpwdtionn £ wprynp gbiubpwgub) uygpuwlwu dnunwpynwip Ywd pupwghy nhppp
wprynp owwnhdw] [nddwt dnunwpynwitu £ Lodwd dGuwuhqiu wujwund Gu nhpph
EUpphunmhyw: PbGnuwpynh pbnudwu hwdwp gnnuentt niuh bdwuwwnhw pwqdwehy
EUphunphywubp: Grb wpyntph hwwpwoéniu hwdwubin £, wwyw hwéwfu ogunwgnpdnid
GU «wwuwh Yunnignup» Ywd «Gpnph Yunnigndp»: RGnubpn wwpwubin wpyntiph
nbwpnwd bwywwmwlwhwpdwp £ wpynbpp nbnunnpb| deYy wn dey:

Muwwh Yunnignudp

Lows Edphuinhlwih uygptiwlwt nwppbpwlyp (gund £ plintiwpynp - wpynbiph
wonwpwlubph  hwyjwpwdnin  (wwwbipnd) pbnuwpynh  wdpnne  funpniypjwdp:
UWpwnwpwlubpp Ywnnigynud  Gu  hwonpnwpwp, npw hwdwp £ Yonh  pwfudwt
fuunhpubpp |NWYnwd tu hwpebpwynpdwu  hnjuwtwlydwdp, hwpprpwgwnyejwdp Yud
hwjtjwhu wpunwwwwnytpdwdp, npwbtiugh wpyntpp shwwnydbu dhdjwug htiwn [52, 18, 86,
30, 91, 50]:

YUhpwnynd LU wpynh  funpngyudp  funpwuwpnwél  dnnbubp, npnup  wnwyb
wpryntuwybin U, pwu wwwnbpp: Unwehtu htipehu, funpwuwpnp Yuqdws £ dhwudwu
wnpynbiph pwqgdniejntuhg U Ywpnn Gu dhwuw| pun pwpdpniyejut wd jwjunyejuu:
Gpypnpn htipehu, tipynt winwhup funpwuwpnutipp mbnunpynd Gu dayp dyh hbinlbhg
Ywd dGyp djnwp nhdwg: Pninp wqwun nbntpp wwhwywuynd Gu gnigwynid, huy
ujwquagnyu dwywiny wnwpwdnyeintup wupunhww (gynwd £ wnwohup [22, 23]: Pwgh
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wjn oguwagnndbiny Gpynt wypunpwupwiht Ywunuubip hwpebpwynpdwu tnwpwdpnid
wbinwjhu nhpph utnwgdwu hwdwp.

wmbnunpqwd wpyntph punhwunp dwywip wbwnp £ |hup dwpupdw,

Bpywyh swihwuhgubiph ogunwgnpdndp' huwpwynp dwywih ujwquagnyu Ynpnwun b
huwpwynp wpryniwybn dwpuhdw) dwyw:

Chpunh Yunnignudp

Cpwnh  Ywnnigdwu  EYyppunplwt  hwunhuwund £ inbnunpdwt  pwqujhu
Edpphunpywubphg dbYyp, vwlwju npn hGunwgnunnubp Yuwwpbugnpstp Gu wju
dninbignudp:  Pwpebpwynpnuip wnbnh £ nwbund  hGnww; Ybpw. wpynbpu  puwn
hbppwywuniejwlu wbnunpynu Gu pintwpynh hwwnwyht' unbindtiny pwquihu stpwn:
<bug wyn 2tpwnp (gynd £, unp sGpunp duwynpynw £ pwquihtu obpnh dpw, W unp
otipntiph untindénudp Yuwwnwpynud £ wjupwu dwdwuwy, pwuh ntn pinuwpynh duwgwsd
wquwuwn pwpdpniejniund wpnbu ng dh 2Gpuin sh inbnwynpyp (LY.1.9):

-1

LY.1.9. Ctipinh Junnigndp:

42



Lwl wotuwwnwupubn, npnugnud putwpyynud Gu hbnlyw| hwpgbpp'

1 Ubpdnwynud £ npnpwyh gnpdwlyhg, npp nipwpwugnip  hinbpwghwihg  hbwnn

quwhwwnu £ unwgywséd thwebpwynpdwu «wuhwpdwpnie)niuutipp», nph wpryntupntd
«wUhwpdwp» wpyntpp wytih Jwn Yhwpebrwynpytu [74]:

Cwdwubin  wpynbpp fudpwynpynwd Gu punn  pwpdpnigjwl, nphg hbGwn  fudpbpp
nwuwlwpgynwd GU punn  pwpdpniejwu  UJwqdwl, Jnipwpwtsingp fudph  ubipunud
wnpynbpp  nwuwdnpynud  Gu pun hpdph  dwybpbuph  ujwqdwu:  Upynbipp
thwpbpwynpynwd Gu pbnuwpynh Jbpohg' pun hbppwywunyegjwu, ulubind upwughg,
npnup wykih UGd tnwpwdp Gu qpuntigunid [92, 81, 79]:

“hpph wy) EYphunplwitip

Gupwnptup wpwd Gu hwdwubn pnyutp, npnup Yuqdwd Gu npnpwyh whwh
wnyntinhg: Ptinuwpynh thwebrwynpnudp winwhuh pinyubpny wwwhnynd £ dh pwth
wnwybniejniuubp.

Wuwhup ufubdwtu hbown £ Yuwgdwybpwb] bW wjuyhuh pinudwtu hwdwp wwhwueynid £ phs
dwdwuwy:
Ptinunwihg htitnn ptinh YyGpwnwuwynpdwu wuhpwdbonnyeniu syw, pwuph np dhwudwu
wnynbpp hwpebpwynpynid Gu dhdjwug 2wwn dnun:
Uplntiph pbinuwwnwpnnnipjul fuinhpt wjuntin wdtih phy pwpn £, pwuh np inbnunpynud
Gu Jhwudwt wpynbp:
Finywjhtu unnigwdpp wwwhnynud b thwpbpwdnpdwu |pwugnighs Ywynunyeniu, 2unphhy
wju pwuh, np dhwudwu wpynbipp, npnup nbnwnpwd Gu ninnuuyniiwdl, s6u Yupnn
htigunniejwdp uwhb):

Cwjnup £ bwl hhpphnwjht dnuinbignudp, nph nbwpnud ptinubiph whwbpp nwuwynpynid
Gu puwn dwlwih ujwqiwl' uygpuwlwu PWdwu unwgdwu hwdwp: Uhwnhw wpynbphg
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Ywagdnw Gu pinyubp wjuwbu, np wnwyb] wpryniwwybinn |gubt hwebpwynpdwu hwdwp
hwuwublh wbnp [76, 93]: Yppwnynwd L Uwl ppnyph punpnpwu  pwqdwobipunwihu
dnwinbignudp [103], bwl wpynbpp nwuwynpdwt «gnquiynp» wuljwu dnintigndp b dh pwpp
wj| bdwuwwhw dbennubp [12, 17, 29, 31, 34, 43, 51, 54, 56-58, 61, 62, 70, 73, 75, 83,
87,105, 106]:

113. Quwpbpwynpdwtu hwonpnwlwunipyniup

Upynbph nwuwlwpgnup, twpupwtu Jwpebpwynpnudp, dGdwwbu wqnnd |
thwpbpwynpdwt  wju  Ywd wu  EYppunphluih  wpryniuwydbnnggut Ypw:
Pwprbpwynpdwl nwuwlwpgnwp pwdwuynud £ Gpynt fudpp’

Uwnwwnhy,
“thuwdhly:

Unwinhl  nwuwlwpgnudp  Gupwnpnd £ wplnbiph Yud - wplntiph - whwbiph
$hpujwd nwuwlwpgnw dhus thwpebrpwynpndp: Hthuwdhy nwuwlywpgdwu dwdwuwy
ogunwgagnpdynid U swihwupubp, npnup  npngnd G hwonpn wpynp  Ywd
thwpbtpwynpdwt nbinp hwebtipwynpdwt gnpdpupwgh dwdwuwy [102]:

1.14. EYphunhluwubph jwywgnidp

Edphunpywubph oguwgnpdnuip eny; bt wwjpu wpwg L npwluwjw) nddwu
uinwgnu, pwgh wyn Upwug Jwwgnuip pbpnd o Upwuwlwih  wnwybinyejwu:
Cunhwuniyp wndwdp, wywgnwp pbpnd £ Jdh pwup ppy  (ndnuwiubph  thunpdwt
gnhpdpupwght, Ywwwnpynw Gu hwplwu pwjbp owyunphdw nddwu thunpdwu hwdwp:
LoJwd  gnpdpupwgp  thnhnfuwywu £ b pwpn’  wugnd  Juwwpbind  wwpq
Ywnnigwdpubph L swihwuppubiph  puwpnigniuhg  dhusle  pwpn wmwpwoépubpp b
swithwuhoubipp, npnug wnlwjniejwu nwpnwd dhwju jwwgynwd Gu nddwup hwuubint

44



pwjtpp’ pny| wwiny gl pwqiwehy (nYw] owywnhdnwubp' ubpwnbiny unwunwpwn
daunwbyphunpywubph 2w hpwlwuwgnwiutp: Wnwhup  wignphpdubphg  &U'
gbubGwmhywlwu wignphedp (GA), TS L SA bptp dGunwbyphunhlwubph unmwunwpunn
hwywpwodnwutipp, GLS, GRASP (greedy randomized adaptive search procedure)
dapnnubipnp b wyu [9, 20, 26, 27, 35, 38, 44-48, 33, 59, 63, 64, 82, 84, 88, 95, 96, 101,
104,]:

1.15. Gnpénn hwdwlwpgbtph yEpinéneynit

Wu  wwnblwfununigjwtu  opowuwlubipnd  Juwwwnpdbp £ gnnuyggntt niubgnn
hwuwubh dpwgpwihu hwdwywpgbiph YyGpnwdnieniu: Uowywsd tu pwjwlwuphu dtod
pwuwlyh Yupdwu oywinhdwjwgdwt dpwgpbp: Unnpl pwpyywsd £ npwig dh dwup.

Packpoii - Opwghpp twfuwwnbiujwsd £ hwpe W quwpwdl unyebph Yupdwu
owwhdw| pwpwnbgh uqudwu hwdwn: fény| £ wwihu wpryniiwybin bW wpwg unwtw
Yunpdwtu pwpunbiqubip, npnup wwwhnygnid GU wpwnwnpwuph dté nnynu:

Actpa Packpoit - Opwghpp Uwjuwwnbujwd £ hwppe Unpebph  Yupdwu
owwunhdwjwgdwu hwdwp: Uunpw Yunpnwdt wwywhnynd £ ujnetiph bW ywwybpubph
dwuhu  dnuwnpwhu  wpwg  hupnpdwghw, Ywpdwtu pwpnbgh  wydunndwn L
dafuwupyuwywu duwynpnud, duwgnpnuwiht dwywiubph L hwonpn  wwwnybpubipnw
upwug Yupdwt phy hwodwny, Yupdwt pwpunbtqutiph b wnwuduwhwunynyeyniutbph
nyntd:

Basuc-Packpoii 2.0- wyunndwwnwgywd dpwghp £ hwpe Yupdwu pwpunbiqubph
uintinddwtu hwdwp, npu hp dby ubpwnnud £ npdwsd swihnuubpny ulygpuwlwu ujnieh
ninnwuyniuwal nbinwubph nipquagsdtiph nbnwnpdwu pwpép wpwgniejwu hwoydwu
owwmhdwiniginiu:  Wu  hpbiuhg ubpywjwgunw  k basunc-KoHcTpykTtop-MebenbLumk
hwdwhph dwubiphg dtyp:
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BbicTpbiii  nuHeiiHbiii  packpoit - Uju Spwghpp Uwjuwwnbuwd £ gdwihu
Uwuwwwwnpwuwnnyubphg Yuqdws nbnwjutph Yupdwt owywunhdwjwgdwt  hwdwp:
Yhpwndwu ninpunp. wpunwnpnuejwu hwdwp wwhwuoynn pwuwynipjwdp nbunwutiph
wpuwnpnpjwtu  hwdwp  wthpwdbn  pwlwynipjwdp  bwfuwwwunpwunniyubiph
hwadwpyp: Uygpuwlwu wndjwutp. twfuwwywunpwunniyubph swihp, wnbfuuninghwlwu
wwpwdbwpbpp, wuhpwdtion nbGwnwubph swihp b pwtwyp: Ugfuwwnwuph wpnyniupp.
Lwpuwwywwnpwuwnniyubph - wubhpwdbyn  pwuwyp, twfuwwwwmpwunnlyutph  Jpw
nbwnwubph wnbnunpdwu pupunbgh oywnhdwinyejwu dwpuhdw| dnunwpynwdp:

OnTumanbHblii  packpoil nuHelHbIX nAuctoB - Opwaghpp Uwjuwwnbuws Lk
ninnwuynu nbwmwih ypw ninnuiuynitt 2Gpinkph Yunpdwtu hwdwp: Spwahpp Ywpnn |
ogwnwgagnpdyt;  thwjrnwdpwlydwt U Ywhnyph  wpuwnpnygjuu,  dGnwnwywu
hwwnwdubiph, wwywynt Yupdwt hwdwp b wyu: Spwapph hhdpnud npwéd £ pwgwnhy,
pwnép wpwgwagnpdniejwdp wignphped, npp eny| £ nwhu wuglwgub] wpwg Yupnd'
ujwquagnyu pwithnuubpny:

OnTumanbHblii packpoil nuHeiiHbIx oTpe3koB - Opwghpp Uwjuwwnbuwd k
wmwppbp Gplwpnyejwdp qdwiht hwwnywdubtiph ypw qdwiht twfuwwwunpwuwnniyubiph
owywmhdw| Ywpdwu hwdwp W Ywpnn £ ogquwgnpdyti thwjnnwdowlydwtu U pneh
wpryniuwpbpnigjwtu, donwnwlwu JGpwdowydwu, Ywph wpunwnpngjuu W wyup
hwdwp:

PaneCut - Opwaghpp twfuwwnbuywsd £ hwpp hnwdph Yunpdwu owyunhdwjwgdwu
hwdwn, npp eny| § vwihu ujwqgbigut] oqunugnpdynn ujnebiph pwithnuutph tinynup:

Cutting - Opwgphpp Uwjuwwmbudwsd £ nipnuuyns  hnwdphg  nipnuiuyntu
nbGwnwjubph duWdwu hwdwp: Wu Ywpnn £ oguwagnpdybi| thwjmwdpwydwl, wuwwynt
Yupdwu, dGnwnh b wyj] wpunwnpniejniuutpnud: Opwgph hhdpnud npqwé £ wpwqwugnpd
wignphpY, npp hpwywuwgunid | dundp thnppwgnyu pwthnuutipny:
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Look - Opwghpp uwjuwwnbujwd L hwpe hnwph Yupdwt pwpnbqubph
unbinddwu U owwhdwjwgdwu hwdwp: OSpwapnd wwwhnynwd £ wywwndbpubph b
Ujniebiph  dwuptu  phudbnpdwghwih wpwg dnwnp, Yupdwtu puwpnbgh wyunndwun L
dGjuwuhywywu &uwynpnd, pninp Yupdwtu  wwpwdbunpbph wdnndwwnm  hwpynid,
Yunpdwtu pwpunbigh bW wnwuduwhwwynienitubph tnwnid:

Optimum - <nuwiph owywnhdw| Yunpdwt dpwghp § ninnwuyniu nbwnwjutiph:

BA3UC-Mebenbumk -Pnfujuuwlygwsd oSpwagptph hwdwihp £, npp pny &
wmwihu Juwdwjwwu dGnuwpynieniund wpryntbwybivn duny Yuqdwybpwbp Ywhnyph
wuhwwmwywu Yuwd quugwdwihu wpunwnpnyenit’ ufuwsd Ywhnyph huwubphg dhusl
wuhwwnwlwu dEnuwpyuwnbpbpp: <wdwlwpgh Ywqgdnyeniuu £ Basuc-Mebenbuuymk,
basuc-Packpoii, basunc-Cmeta, basuc-UHtepbep.

SDCC - uwjhyubph Ywpdwt owwmhdwpugnd - uwhlyubph Yunpdwu
pwpwbtiqubpp twpiwgddwtu  wywmndwwn  hwdwlwpgp twfuwnbujwd £ Ywhnyph,
wwwnthwutph b wy wnwwnpwupubph  wpnwnpnyjwdp  qpwnpynn
dbnuwpynipyniutpnid Yunpdwu pwpunbqubph uinbinédwu ghpdpupwgh
wyunndwunwgdwu hwdwp, npnugnd Yhpwnynd GU ninnuiuynitt nbunwutp 2tipunwynp
ujnietinhg:

SDCC Lite - uwjhyutiph Ywpdwtu pwpwnbiqutiph wynndwunn  twfuwgddwu
hwdwywng £, npp bwjuwwnbudwsd £ Ywhnyph, ywwnnthwuubph b wy] wpunwnpwupubph
wpunwnpnizjwdp gpwnpynn dGnuwpynyeniuutpnd Yupdwu pwpunbqubph untinddwu
gnpéptpwgh  wyunndwwnwgdwu  hwdwp, npnugnd  Yppwnynd  GU - nipquiuyyniu
nGwnwutp 2tpwnwynp ujnebiphg:

Cutting Optimization PRO - hwdwlwpgswiht dpwaghp L, npu ogunwagnpdynid &
nGunwubph owywhdw| wmbnunpdwt unwgdwu hwdwp' dhwswih (1D) L GpYyswih (2D)
Yupdwu nbwpnw: Spwghpp twl enyp £ wwihu npngtp b oquwgnpdt| ubthwywu
opjGywinutipp, huswbu wnwudht nbwwubp, wjuwbu § ywunpwunh wpunwnpwupubn.
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ubinwuubn, funhwungwjht ywhwpwuubp W wyu: Ywpnn £ bwb ogunuwgnpdyti| thwjnhg,
wwwynig, dbunwnhg Ywd wy hnudphg nipnwuynwutph Yupdwu hwdwp, npnup
ognwghpdynud tu wpwnwnpniginiunw: Pwgh wyn Ywpnn £ ogwnwgnpdytip dhwswih

hnuiph sudwt [T bu ,

, ) W wyu:

Wyu Ywpbh L , nwppbn untindjwsd Lu
wmwppbip hwduwn, GU inwppbip ,
Ywdwjwywu nipquagdny nbinmwiubph htin gwnub

Wyu Gudwu U hwpbpwynpdwu
wnwyb| pninp - huwpwynp

htwpwynp , wju
gnyg £ , npwiug Yhpwnwluwu
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