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1. GIOI THIEU CHUNG

Quy hoach 1u6i dién 12 mot phin quan trong cua quy hoach hé théng nang

lugng. Nhiém vu cia né 1a xdc dinh mot ciu hinh t6i wu theo SU tang trudng
cua phu tdi va mot so dé quy hoach nguén déi véi thoi gian quy hoach ting véi
yéu cdu phan phdi dién nang mot cdch an toan va kinh t&. Hay néi ciach khic
viéc quy hoach ludi dién s& tra 1&i cdc ciu hoi sau:

1. Dét dudng day truyén tai mdi & dau ?

2. Khi nio xay dung ching ?

3. Ki€u clia duding day truyén tai du dinh xay la loai gi ?

Quy hoach luéi dién c6 quan hé chat ché véi quy hoach ngudn dién. N6
dua trén ¢ s& mot so dé quy hoach nguén nhung lai ¢6 dnh hudmg triy lai t6i
quy hoach nguén dién. Nhu da biét, quy hoach nguén dién khong duy tri hoac
chi duy tri mot chit dnh hudng cta phan bé dia 1y va gid thanh chuyén tai.
Quy hoach ludi di¢n c6 thé diing d€ chinh lai so dé quy hoach nguén dién ban
ddu. Vi vay quy hoach nguén dién va quy hoach luéi dién duoe xay dung trén
¢o s0 phan tich va phéi hop dé€ 161 uu hod toan bo quy hoach hé thdng nang
lugng.

Sau khi ¢6 so d6 dia If vi trf cdc nha mdy dién va cic trung tadm phu tii, ta
phdi tién hanh viéc quy hoach phat trién ludi dién véi nhiéu cdp dién dp khic
nhau dé truyén tai va phan phéi dién nang tir cdc nha mdy dién dén cac ho tiéu
thu. Khodng cédch truyén ti cang xa, cong sudt truyén tai cang 16n thi cdp dién
dp phai cang cao d€ trdnh t8n that trén dudng day.

Nguyén 1y co ban cla quy hoach luéi dién 13 cuc tiéu ciu tric u6i va chi
phi van hanh nham thod man yéu ciu ciia su phan phéi dién nang an toan vi
tin cay téi cdc trung tam phu taj.

Cdc yéu cdu vé do tin cdy bao gom:
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I) Cic yéu cdu van hanh binh thuong, Khi céc thiét bi ctia h¢ théng nang
lugng dugc van hanh trong nhimg diéu kién t6t, dam bio cic ticu chudn vén
hanh khdc nhau. Vi du nhu cong sudt chuyén tii cia dudng day, céng sudl
phdt, cap dién dp, du trit néng va trong pham vi gid ca di cho,

2) Yéu cdu van hanh ngiu nhién. Khi mot thiét b hu hong hay khi tai xuit
hién cdc dao dong, do tin cay cung cdp dien phéi dugc thod man. Chi phf ludi
dién bao gom sur ddu tw mua sim thiét bi mdy bién thé, thiét bi truyén tai va
chi phi cho viéc van hanh chiing.

S0 v6i quy hoach ngudn, quy hoach ludi dién phitc tap hon. Thir nhét, quy
hoach lu6i dién phai luu § dén so dé mang thue (€ va sy ding din clia phuong
dn phai dugc coi la doc 1ap véi céc phuong dn da biet. Hon nita kich thue cua
cdc phuong dn da chi ra ciia quy hoach luéi dién phai Ién hon quy hoach
nguon. Thit hai, cdc rang budc cha quy hoach luéi dién phai thod man 13 rit
phiic tap, bao gém cdc phuong trinh phi tuyén (vi du rang budc vé cap dién dp
v.v...) va tham chi la cdc phuong trinh vi phan (vi du vé vin dé dn dinh). Nhu
vy khé ma co duge mét moé hinh todn cia quy hoach luGi dién tron ven va
viéc giai né tham chi con khé hon.

D€ trdnh dugc khé khan d6, quy hoach luéi dién dugc chia lam hai budc:
lap so do va tinh gid tri cia né. Nhiém vu ctia viee lap so' do6 1a xdc dinh mét
hay nhi¢u phuong dn c6 chi phi thdp thod man kha nang tai clia cdc thiét bi
truyén tdi. Hién nay cdc nha quy hoach diing kinh nghiém ciia ho dé xéc dinh
cic nhanh m& rgng va ciu hinh cla luéi dién. Vi sy tang trudng vé kich
thue clia h¢ thong nang lugng, mdy tinh s& bt ddu duoc st dung dé tr dong
hod viéc quy hoach [uGi dién. Phuong phép nay c6 thé phéi hop véi céc linh
vue cong ngh¢, kinh (€ va 61 vu hod mot cich gdn ding dé xdc dinh cu hinh
ludi dién t6t hon, diéu d6 cho phép cai thién chit luong va t6¢ do quy hoach
lugi dién. Db sao vi hién nay viéc quy hoach IuGi dién dan g trong budc phat

triga Ouhin gniBd Piaycthethoditoah iviexihaapwahsatleamng viec ra quycl
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dinh. Nhiém vu ctia viéc danh gid so d6 1a ddnh gid toan bo dic tinh kinh € k¥
thudt ctia so dé dd cho bao gém dong tai, phan tich 6n dinh, kha nang dong

ngan mach, do tin cay va tinh toan kinh t€, dé di dén quyét dinh cudi cling.

Qua viéc dinh gid so do, cdu hinh cla ludi dién c6 thé dugc cai thien, thong

qua bién phdp sir dung cdc thong tin 18y tir mdy tinh.

2. PHUONG PHAP NGHIEN cUU

Phuong phdp nghién ciu clia ban luan van nay 1a ing dung Iy thuyétl vé
bai todn mang ket hop véi phuong phdp nhédnh va cdn dé€ gidi bai toan quy
hoach m6& rong luéGi dién truyén tai véi cdc dic diém: “finh”, mét giai doan —
ngin han, t6i wu hod vén ddu tu xdy dung.

Véi dic diém cla luéi dién truyén tai bao gém cdc nit ndi véi cdc phin tir
phan b6 trén pham vi réng nén s& rit phi hop khi ta mo hinh hod thianh mot
bai todn mang réi ding cdc thuat todn cta né dé gidi quyét cic vin dé dat ra.
Luan van s€ di sau nghién cttu ing dung cta dinh 1y Dong chay cuc dai — Tap
cat nho nhat (Max flow — Min cut).

Sau khi da mo hinh héa hé thong sang bai todn mang thi viéc xdc dinh Vi
tri cin m& rong va loai thiét bi wwong duong véi viee tim ra cdc nit ¢é chai
trong mang. Dura trén dinh 1y Max flow — Min cut, luén van da xay dung nén
thuat todn dé c6 thé tim duge céc niit ¢é chai niy.

Céc nit ¢6 chai 1a cdc nhdnh trong mang (cé thé 13 dudng day hoac tram
bi€n dp) ma tai d6 ta cdn m& rong. SUr dung phirong phép nhinh va can s8 tim
ra phuong an m& rong ¢6 von diu tu nho nhat.

Quy hoach h¢ théng di¢n 1a bai todn t6i wu phifc tap, c6 pham vi rong vdi
rit nhiéu cdc tham s0, bao gém quy hoach nguén va quy hoach luéi dién. Quy
hoach mé rong ludi dién truyén tai dai han ¢6 mue tiéu 1a tim ra dugc phuong
dn xay dung thém cdc dudng day va thiét bj méi ddp ting duge véi du bio phu
tai véi vén ddu tu va chi phi van hanh nhoé nhét. Do tinh dai han nén bai todn
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dugie: chia thinh cde giai doan viv cd sy chuyén tidp, k& hap gitta méi giai
doan nén nd mang tnh “déag”. Bii win quy hoach “tinek” 1h mot bivi todn con
clia bii win quy hoach “déng”, Noi dung chinh cia bai todn quy houch
“tinh” 1 xde dinh xem ta nén XAy thém “& diu - where™ v “loai thiet bi gi -
what™. Hién nay, c6 nhi¢u hutng tép can dé gidi bai todn trén, Mot rong 56
dé 1 Phan tich Bender. Do tinh phie tap cla bii toan, dé viée gini duie dé
diang hon, phan tich Bender d3 chia bii todn thinh hai bdi wdn nho
(subproblem): bin tdn chinh (master subproblem) chi xét dén viin ddu Xy
g, bii todn phu (slave subproblem) 161 vu hod chi phi van hiinh. Gitta hai
biil todn con niy quan hé qua la cft Bender vi ching s¢ duge gun 1an Juot vi
liap Tai cho dén khi hoi ty. Pham vi cia ludn van 1d nghién oo gidi bai odn

chinh = 101 vu von Jiu .

3. DONG GOP CUA LUAN VAN

3.1 VEmat Iy thuyét
Ma hinh hod duge mét hé thong dién bat ky thinh bai widn mang. Xay

¥

dumg duge chuong triinh tim Max flow — Min cut trong npgon ngir ap
trinh Java.
Lap duere him mue tidu vi ede ring bude clia bii todan 11 vu von diu o,
xity dimg duge thudt wdn d¢ tin ra phuang dn 160 v, Mo hinh di duge
thir nghiém thinh cong trén mang 21-bus chudn clia IEEE.

3.2, V{ mat img dung
B ra mot hidmg tiép cin mdi trong quy hoach ludi dién truyén i, néu
k& hop theém vdi cde 1y thuyel oan i e nhan tao thi ¢6 khi nang dng
dung trong quy hoach md rdng ludi dién cho hé théng dién Viet Nam.
M hinh con ¢d thé img dung cho cde bii todn 161 tu cia cic nginh khic
nhs Giao thong, Vién thong, ...
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4. CAU TRUC CUA LUAN VAN
Gom 4 churong:

- Chuong 1: Tdng quan vé quy hoach hé théng dien
Churong 2: MOt s phuong phip quy hoach me rong g dién truyén i
Chuomg 3: Co sl 19 thuyét eia phuang phip

- Chuamg 4: Tai wu hod véin diu te trong quy hoach md rong hedi truyén tai
biing phuromg phip nhanh v can
Ludin vin ket thic vai phin ket lugn,
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L r |
TONG QUAN Vi
QUY HOACH HE THONG PIEN

1.1 GIOI THIEU CHUNG

{;.?uy hopch niing Iegng 13 bii todn duoe quan thm doi vai moi qudc gia dd
i the cung cip ndng luong mol cich cé hi¢u qudi cho phit tién kinh 1¢ cling
nhir phuc vy cho xi hoi. Quy hogch h¢ théng dién duge tén himh dudgi sir chi
dao cua quy hogeh Kinh & quéc gin vi chinh sich nang lugng quée gia. Maoi
quan hé dé dirge thé hién qua hinh sau:

QUY HOACH KINH TE NHA NUOIC &

CHINH SACH NANG LUEING
0 . ]

QUY HOACH
NANG LUCING

L

——t . —

QUY HOACH PHAT TRIEN
HE THONG DIEN

] by o

—_— e

OuY
il puUBAo — 9UY
HOACH Sy HOACH
LU 1 NGUAN

| L— ki

find L4 Cdi triie eda guy hogel hé thing dién

Quy hoach kinh & quae gin v ehinhy sdch ning lugng s¢ xdac dinh ke
hoach quy hoach v phat trién ngudn ning licng nhim sit ding hi¢u qus phi
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9

hefp vl thay the cde ngudn nang lugng so clip nhir than da, ddu khi, thity dién
vit dién nguyén ...,

HE thong di¢n 1a mot he théng con ral quan trong trong he thdng kinh ¢
quisc gia, S phit tridn cia hé théng dién chiu inh hutmg ciia nhirmg yéu 16
nhue van diu i, ngudn nang luong so ¢, nhu cfu vé dién ning trong tomg
lau.,,

Quy hosch hé théing dign gém dy bio phu 1, quy hoxch ngusn, quy
hoych ludi. Dir bio phu i tao nen co st cho vige quy hoach he théng dién, no
cung cip thong tn vé nhu cdu tidu thu dién nang, hink diing ciia duimg cong
phu tii va vidc phan bd i, Ngwoe lai ket qual cln viee quy houch ngudn vi
lurdi c6 the dung lim dnh hudng dén ducmg cong phu i vi phiin bé i quat tiic
dong cia gid, So dé ngudn vi so dé i dién Ia nhimg dac g phu thuge
trong hé¢ thong dién, Tuy nhién hi¢n tar quy hoach ngudn vi quy houch Tudi
vin durgie g quyét néng ré nhu 1a hai bi todn doe 1ap. Mat khic ﬂ;ﬂllg vl
kha dé gidi hai bai todn déng this trong cing mot mo hinh 6ng hop,

Tay thude vio tinh hinh kinh t€ cia méi nude mi mite 4o quan tam déi
VGi cic bii todn quy hoach nang hrgng c6 the khic nhaw, O nude 1, b torin
quy hogeh ndng hegmng noi chung vie b todn quy hoach phat wién nguén dien
noi riéng dif duge quan m v phat ridn vie nhig nam 70, Cho dén nay di
o nhidu cong trinh nghién ciu vé van dé nity & ede co quan nhi nude vi ce
trudmg din hoc,

D o6 the truyén tii dign nang tir nhiv may didén dén ede ho 1ieu thy dien vi
phin phdi didn nang cho ching cin thi¢l phii c6 udi truyén thi vi Illrﬁri lpllfln
phéi, Nguwd ta goi i truyén thi 10 lusi di¢n 6 cip dien dp danh dinh 1
LTOKY 1t 1én con Tudi phin phdi 1 ludi tir 110k (p xudng.

Chic nhivy may dién thidmy it Xa cde trung tm phu tdi. D6 13 vi nhiéu Iy
do: Do van nhd mdy nhiét dién do nhi miy phii dat gdn ngudn nhien lidu vi
viln L di¢n nang ré vi thudn tén hon nhidu so v viin Wi nhién ligu; nhi midy
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18]

con phii dan gin ngudn nude lim mat vi xa khu dan ar dé trdnh ede e hii
cha viee gy & nhidm moi trubmg vov... Vidu & nude ta cde nhi miy nhidt
dien Udng Bi vit Phi Lyi ndm gdn ving than Dang Bic nhung lai 18t xa cde
trung thm phy tii. Con déi vai nhiy may thuy dién 1d do nhiv mdy bude phibi dai
& nhimg noi mi didu kien dia 1§ cho phép nhr ngudén nude déi dio, cé do dac
léin viv cd thé ngan dap a8 wo hé ehita & phia thuging Iuu vov,., mi nhiimg nei
46 thudmg rl xa cde trung m phy @i, Nhi mdy dién wabin khi phai dat &
nhimng noi thudn tién cho viée odp khi con nhi mdy dién nguyén 1f thi phii dat
xa cie khu din o eting nhu ede khu eng nghiép vi Iy do an toin. Mudn xdc
dinh vi i 161 wu et ede nhd mady dién cfn phii gidi bai wodn kinh & ky thudt

rit phiie tp,

1.2 KHAI NIEM VE BAI TOAN QUY HOACH
L.2.1 Bai toan qui hogch tong quat
Bt todn qui hoach 6ng quit dige phat bicu nhe s
Xic dinh 1dp gid irj cde bidn X = { x, . %, o0 K, |
Sao cho hiim f(x) — min (max) G = 1200000) (113
ddng thir thold mién cie didu kién g(X) (2= =) b, (i=12,...m) {1-2)
X8 X oR"
ducre goi 11 ban waan quy hoach,
Hivm FEX) goi 1 him muge tidu,
Cie him g (X)) (1= 1,2,,..m) diie got 1a aie riing budc.
Taphop D = {xe X, g(X) (Si=2) b}i=1l..m goi lh mién ring bude,
M dim X = { &, % oox, be Dopoila phuong dn (PA).
Mot PA ed t X¥e D dat cue dyi hay cue tidu eia him muc ticu,
Cu thé; [(X*) = 1(X). VX & D (d6i vdi b todn min)
[(X*) = [(X). VX & D (d8i vd¥i bii todn max)
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11

duge gor T 1 giat 161 v,
Khi dd gidg ] £0X") duoe poi 1 gid 1 161 wu hod ol bii 1odn (uy

hoach,

1.2.2 Phin loai biti todn qui hoach

Mat trong nhiig phuong phdp gidi bii todn duie dat ra Iy phurang phip
duygt 1oin bo, tim gid trj hiim myc titu ciia Wt cd che phuimg dn cd (he trong
mién rhng bude, Sau dé so sinh ede gid trf tinh duge ein him muc tiey (X)) dé
tim ra gid tri 161 wu vi phuong dn 161 1 eda bii todn quy hogch. Tuy nhién
cach gidi quy@t nhy kho ed thé thye hien duge, ngay cd khi kich thude bii tain
khong 1on 1am (56 bin n vi <6 ring budc m 1a khéng lém) b vi thp D thong
thuting gdm mot &0 1t 1on cde phén 1, trong nhidu trdmg hop con kKhéng
dém durae,

Vi vity efin ¢6 nhitng nghien ciiu Iy thuy¢t dé o6 (hé tich bii 1oin ting
quat thimh nhitng bii todn cd theé gl duge, Cic nghien et 1y thuyet da
thudmg Ty nghién cau ciac tinh chat etia eie thinh phiin biii todn (hivm mue ticu,
him rang buge, cic bien 56, cic hé s0). Cic diéy kien 1én i 160 gini chap
nhin durge, cie didu kién edn vi d el cve i, tinh chfit et cie dai Iy,
nghién e,

Ciie tinh chat clia cic thanh phin bii todn v dai wgng nghien i pitip
t phiin loai b todn.

M0t biti todin quy hoach duoe goi 17 bii todn:

+ Quy hogeh tuyén tinh néu him mue tita f0X) vi 181 ol ede hivinn rling
buge g(X) 1= 1L2,..m 1d wyén tinh:

[({X): %f‘;-‘l‘; — i (mix) (1-3)
BiX) = Eﬂu.t}{r{:::z;.‘:}q (1-4
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1= ],m
Trong d6 C, a,,, b, i cic hiing 40,

- Quy hoach tham s6 néu cie hé s6 trong bidu thiie ham muye Héu vi
cae rang bude phu thude tham s,

I Quy hoach ddng néu d6i wegng xét 1i cie qud trinh ¢é nhidu glat doan
ndi chung hay ede qua trinh phit ridn theo thisd gian néi riéng. Mo hinh quy
hogeh dong thuimg duge coi 1a cong cu twiang d6i van ning. DE gidi bl wan
CL=1), (1-2) nguin ta rin rae hod ede gid g cha bién, Thye chat cia phirng
phip nay la et ke, lya chon cé quy e 8 hap gid t (o me) eon cic bidh
thod min (1-2) a0 cho gid trj coa him muc téu (1-1) dat eige i, Mai 18 horp
cla eie bitn thod min (1-2) con dude goi li phucng dn chip nhan dirge. Do
vail bivi todn qui hoach phit iridn - nguén dién 58 phuong dn chip nhan e
thirGmg it 1dn. Do 6 bude ddu tién trede khi thre hien gt ké lga chon cin
load trir bt cde phurong dn o thé 1 khong khia thue, khi do 1oi han ché nhicu
dén tinh 181 v cta 180 gidi. Ngoai re mé hinh quy hoaéh dong doi hoi nhitmg
thugt todn phiie wp, cong cu tinh wdan hicn dai, vi dae biet cdn phii duia vio
mid 50 g [dn cac so Iii.’f.u ban i,

F Quy hoach phi tuyén néu nha hodae [(X) hofie ¢b {1 nhit 1 rong cic
hilm g (X) 1 phi tuyén VE nguyén the qui hoaeh phi tuyén cho phép mo phong
hill todin quy hoach phit rién he thong dién chinh xdc hon. Tuy nhién kha
khin chit yéu ciw mo hinh la ndm trong edie phieng phip gidgi, Cho dén ity
chum cod mot plumg phip chung hi¢u qud nio cho phép gidi tron ven bii todn
(=1 (1-2) trong trudmg hop phi tuyén, Trong wdmg hop nay d8 i cue 1
him (1-1) thoi min ring buge (1-2) thuomg phai ding cde phuong phip 1ap,
phé bieh nhat 1 dimg phuong phip uyén tinh hod va phuong phip Gradient.
Ngodi ra con ¢6 the sir dung phuong phiap Lagrange vii phueng phip him phut.,

+ Quy hoach rii e néu midn ring buge D 1hodp e me, Trong niding
hop riéng khi ede bicn chi nhin gid tf nguyén t eé quy hoach nguyén, Mai
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tririmyp hop riéng cia quy hoach nguyén 13 quy hoach bién Boole, khi edc bith
50 chi nhiin gid trj O hay 1.

F Quy hoach din mue téu néu trén eing 1 mién ring bude 1 xét déng
then ede hivm mue tiéu khic nhau,

Che phuemg phip k€ trén e6 nhrge didm chung 1 khong didm bio due
tinh hoi w chiic chin. Thong thudmg tinh hdi tu dim bio dige khi cic i AT
ddu etn 18 giti I chon duge gin v 1o R 181 vu, Ninrge diém quan trong
khite etin phuong phap gidi bii todn quy hogeh phi tuyén [ khong diam bio 18]
R 01t todn ene, Nhige diém chng (ang khi &8 bidh efin tim cia il todn
ciang nhi¢u. Nhr vy, do tinh phife tap nhidu yEU 10 cia bid todn qui houeh phi
tyén  nén md hinh quy hoach phi tuyén thueing droe dia vé bii todn (Ui

hoach tuyén tinh.

1.3CAC PHUONG PHAP QUY HOACH MO RONG LUGI DIEN
TRUYEN TAI.

Ciie phuong phap qui hoach phat trién Tud; dien ¢ thé duge phan ma thinh
2 logi: Cie phitang phip 161 1w todn hoe chat ch viy cie phuong phip khong
chinh quy,

LA1 Cie phirong phap quy hopeh khong chinh (quy

Phutong phitp khéng chinh quy duge dan irén oo s cie phan tich LR quin,
NG eh quan hé chit ¢hé vai suy nghi clia edc chuyén gia. No c6 thé dira ra mo
s A thict ke 13t rén o sér clia kinh ngghig¢m vivsie phin tich, D sao no cang,
khong phii Ia mdt phiong phap 18i tu hod odan hoe chit ché.

Phuong phip quy hogch khong chinh quy duce dp dung rong riil trong quy
hoach luidn dién vi tinh chat dé hidu, mém déo., ée do tinh todn nhanh, dé thy
hat ¢ nhan trong cong vide thiét ké viv ¢6 thé thu dugie mot 1o gidi 167
trcmg, 46t mi diéu Ao phin hep vai nhimg véu ciu thire 16 cia k§ thud,
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Phuong phap khon g chinh quy bao gém viéc kiém tra qua tai, phan tich d¢
nhay va thanh 13p so dé. Ching dugc mo ta nhu sau:

L. Kiém tra qud tai: trong giai doan 1ap so d6, vin dé mau chet 1a liéu
¢6 du kha nang tdi khong, tic 1a lieu c6 dudng day nao bj qud tai khong. Vi
vay, kiém tra qué tai 1a diéu bt budc. Theo su van hanh binh thudng va ngiu
nhién cta thiét bi, ta phai khang dinh rang khong cé dudng day nao bj qu4 tai
trong diéu kién 1am viéc binh thudng va déi khi tham chi ca trong diéu kién sur
c6 mot dudng day. Diéu dé dugc goi la “nguyén 1y kiém tra N-1", Vj vay dé
kiém tra mét dudng day c6 bi qui tai hay khéng 14 viéc tinh todn phéan phai
dong tdi va kha nang tai clia mot dudng day 1a rdt quan trong.

Su can bang dong tai xoay chiéu ¢6 thé duge ding dé thue hién viéc phan
tich dong tai mot cach chinh xdc va duta ra mot sur phan b6 toan dién cla cong
sudt tdc dung va cong sudt phan khang, dién dp va géc pha trong hé théng.
Phuong phdp nay, di sao ciing din 6i mot khoi luong tinh todn rit Ién khi ng
cdn phai tién hanh phan tich va tinh todn nhiéu ldn ‘trong diéu kién da biél so
dé. Vi vay, nhiéu nha quy hoach hién nay da ap dung viéc can bing dong tai
mot chiéu dé ki€m tra qud tai. Viec can bing dong mot chiéu Ia sy don gidn
hod ctia viéc can bing dong xoay chiéu va cé dac diém 14 tinh todn nhanh v
phan tich dé dang kha nang tai ciia dutng day véi do chinh xdc cao.

2. Phén tich do nhay: Khi mot dudng day bi qud tai, vi€c phan tich do
nhay thudng duge md rong ra ludi dién dé cho dudng diy c6 anh hudn g nhat
déi véi viéc gidi han qud tai. Duong day c6 dnh hudng & day lién quan 16
duong day dugc ddu tr c6 hieu qua nhit. Viéc giai thich tir “cé 4nh hudng” ¢
dau ¢6 khdc nhau giita cdc nha quy hoach v6i nhig thé hién khic nhau.

3. V& 50 d6: Nhiing phin b8 sung hop 1§ ¢6 thé duge thém vao dé tinh
hiéu qua nhit cla ching dugc thé hién ra béi vi viéc phan tich do nhay dan
dén viéc mo rong luéi dién cé thé dugce thuc hién bing cdc phuong phép chic
chin. Mot phuong phdp so sanh don gian la mé rong lu6i dién timg budc bing
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wich b sung mol hoje mdt nhém cic dudmg day hidu qui hem, Chc phucng
phip diic biét cling co thé duge sir dung bing cic bd sung mot 16 herp eda cdc
duomg day hi¢u qui ed thé co vio hé thang dé cho dwimg diy 161t nity ndi
lién s o duge xde dinh rén co s chi tién hé théng viin hinh, Thong qua viée
vé s dd, nhi quy houch e¢d thé can thi¢p vio cie qui irinh ra quyct dinh thong
qua giuo dién nguey - medy,

Phucmg phip quy hoach Iudi dién ny die trung b Vige mdY rong mat
i dién theo timg bude viv do viee thicu cin nhic dén mei quan he gitta ciic
quy€t dinh ciia cic phin bo sung nén khong thé dim bie mot 19 gidi todn i

161 i va d6 1i nhuce didm chinh cta né.

.32 Cic phuong phap quy hoach todin hoe

Quy hoach 10dn hoe bing phudng phip todn hoe [ phuong phip mo
hinh hod bai 1odn quy hoach hedi dien vé dang todn hoe 1di dimg cic thugt
todn 16w d€ tim ra 1éi gidd 161 vu thod min @ ed cie ring bude, Mo hinh |c‘;‘i
W 1oan hoe coa bii odn quy hosch ludi dién s¢ bao gém; bidh, ring hude vi
mat hivm mue tidu,

Bign; o han nhdm sau: bich quyét dinh vi bien trang thii. Bieh quyct
dinh bi¢u dién duimg day truyén tii nio duge chon dé XAy dung mai vio ludi
do db day sé 13 bich nguyén, Cic bich nay s¢ xic dinh ciu (ric hinh hoc cin
ledi di¢n. Bign trang thii bidu didn trang thai viin himh efia ¢ théng nhir 1
dong eong suft, dién dp nat, |, Chiing thuimg I cace bién thre,

Ring bude: bao gdm cie didu kicn xiy dimng cua bién quyél dinh,
¢in trén cin dudi cia bicn trang thil, .., Hien nay hdu hét cdc mo hinh todn
quy hoach ludi dicén chi xé dén ciic ring bude vé qua i duimg day vi cin

hﬂ"g Eﬁ”.l_.[ sudl vi khﬂ”i: XL '.'If:\'" L‘.':]L' }"['_"'I,I 1'_',_'1“ 'Uf_‘ {h::u ;‘1]'1I ﬁn ,,;'Ilnh by
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- Ham muc tiéu: 12 mot him cha cdc bién quyét dinh va bién trang
thdi. NG chll y€u bao gém chi phi ddu wr xay dung va.chi phi van hanh. Muc
dich clia bai todn quy hoach luéi dién Ia t&i thiéu hod ham muc tiéu néi trén.

bé gidi bai todn quy hoach lu6i dién c6 céc cong cu nhu quy hoach
tuyén tinh, quy hoach dong, quy hoach nguyén hén hop, thuat todn nhanh va
can va phuong phap hinh hoc. Nhin chung cdc cong cu trén dang & trong qud
trinh phét trién va hoan thién nén cé mot s6 han ché tng dung vao thuc té.

So v6i phuong phdp quy hoach bing kinh nghiém, phuong phdp quy
hoach bang todn hoc cé xét dén sy tic dong lan nhau gilta cic bién. Tuy
nhién, do s6 lugng bi€n rat 16n va cdc rang budc 14 rét phic tap nén céc cing
cu t8i uru hod néu trén s& rat khé c6 thé gidi quyét nhimg bai todn cho ludi dién
c6 quy mé 16n. Do dé khi lap cong thic todn cho mot bai todn quy hoach ludi,
moi phuong phip déu ¢ nhilng don gian hod cdc van dé thue €. Hon nita, ¢6
mot 6 nhin t6 ¢6 tinh quyét dinh rit khé ¢6 thé mo hinh hod dudi dang todn
hoc duge dan dén mot 161 gidi t6i wu todn chua chic chih 1a mot phuong 4n 16
wu trong thuc t€. Hién nay, xu hudng ctha quy hoach ludi dién 1a két hop
phuong phdp kinh nghiém va phuong phdp todn hoc dé dat duoc két qua 101 uu

nhat.
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{Tlllﬂ#m! g
MOT SO PHUONG PHAP QUY HOACH TOAN HOC
M3 RONG LUGL BIEN TRUYEN TAT

Hi¢n nay, trén the gidi dang (g dung cic tidn bo todn hoe vio gidi
quyél cic bii todn 161 vu v trong 46 ¢d bii 1odn quy houch més rong ludi dien
truyén tii. DE cd mot cdi nhin rong hon, noi dung cln chirong 2 s¢ winh hiy
so huge mot 86 phising phiap quy hoach todn hoe dii diroe phit tridn, Cic
phuang phip s& dge dé edp dén 1 Phuong phap fm kiém Tabu (TS), Thudi
wiin Kernel-Oriented, Phuong phip liét ké dn 0-1, Phuong phip mo phéng 1oi
(SAY.

2.1. PHUONG PHAP TIM KIEM TABU.

Phueng phap tim kidm Tabu 13 plicong phip giin quyét van dé bing cich
dinh gid kinh nghi¢m vh tim dén pidi phip bang 1hm phép thir viv rit ra sai
Idm,

Trong phitang phip niy, bii 1adn quy hoach md rong lud dién truyén i
cirge phit bicu dudn dang bii todn 161w phi tuyén nguyén hon hop nhe sau:

min v, 3 (1)

v cic ring bude

Bix +4' )0 4+ g+red (1.2)

A -ﬁr;; +xy )0, -0,)=0 (1.3)

ul=xoty™ s g L0 (14)
T,“f

Oz2g=g™; Oz2rsd (1.5

TRUCNG DAl qu.-érj-uii-wuntﬁﬂ TP.HCM

THUVIEN
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Xy = MyYy: 0=, sny™ (165
Viij) e f2
trong da;
¢ chi phi xay ding mach mdi tai nhdnh i+
n,: 80 lugng mach main ducte xay dumg tai nhdnh i-
c: thong s6 phat lién quan dén 16n thit cia phy tdi do thicy cong
sufil truyén 1hi,
ir inding phu G by sa thi,
B30 ma trgn dién din.
L ma"uiy, cie bus coHng sufit tic :hlmg.
d: miing cic bus dif bao phi th.
[,: dbng edng sufil tic dung chay trong nhanh 1+,
yy - dién din ban ddu cin nhdnh i-j.
X, 0ng 86 mach dién nap mdi theém vio nhinh i-j,
0,8, pée pha cha dién dp tad bus § vij,

¥, - hién din cda mach,

£ pidn han dong cong suit trong nhinh i-j,

e
g™ ming cong sudt [dn nhit ela ede bus ngudn,
" s mach mdai [an nhat t nhdnh -,
£2: thp hop 141 ed cde mach tog cif vién,

Trong him mue tiéu (1 1) the hign chi phi xay dyng cde dudmg diy mai,
may bién dp mdi, ... cung vén thong s6 phat cao khi phit taa by sa thai, Thong,
a0 phit phin di 1om dé suo cho i gidi phap 101 tu thi thong s6 phy ti bj sa
thii phii bing hoje gin bing 0. Thong thitmg, o duge xde dinh i vide
nghién ctu tinh nham ¢hi ra nhitng tic dong lén khach hang do mit dién.
Thong 56 niy the hién mie gid cao nhit ma khich hing mudn trd A6 e
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cung cip di¢n lien e, Luu ¢ ring viee khéng phii sa thii phy 13 nio phii
long g v khong oo mgch nio trong mang bi qui i,

Star J
S
D=0 l
- —I-cﬂ.l.l hinh mang hun.f_t:iu
- Xde dinh ¢dic mach thutmg pap l S
- Xy dung danh sdeh Tabu Qui 1rln|1 Rl
& - 4_

I"mg r.m‘:'nj_.; Inug Llrf,‘mg
G tlnun L'} 1 G u doan 2

]u;ma
- n--[;v-- [ Lo __1¢__
R : m_lm___ _:-d—l_ i ﬂ ];EI 1 l
-‘- e
e

Hink 2.1 2 Ser dldd khai thugi todn tim kiém Tabu

2.2, PHUONG PHAP LIET KE AN 0-1

Trong phuang phiap nay, bii toan quy houch mdr rdng ludi dién duge mo
i ddi dang cong thite todn hoe sau day:

T i = Y OX & 'y
{r..%u by T } { I .T}
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vl cac ring budg

S gty (1.8)
L=+, 08 ~8y=0 (1.9)
4= 5, =y, (1.10)
1-.‘_ ] r: 1 oo

E _',..H, ”.u.i 5o {I.Il}
!|r Hl; }’Ip: ” "l ”.J S ;I‘I"Jlr v(hf} - fl (' I i 12)

Trong da:

v, wngp, 1 cde gid i dung din i me cta efie mach 6 thém dige
thém vio nhinh ij (n 1a s6 mach, , 1 dung din).

¢, + 1o chi phi tang thém dé xiy dirng mach mei trong nhinh 1 ($/MW).

S5 1ma tedn ndt-nhdanh.

[} veela dong cong sulll tic dung trong nhinh,

B vectd dong eong sudt tic dung cta ngudn,

de veeto dong cong sudt e dung eda i,

[y veetd 8ng dong cong sudt trong nhinh 1.

40 gidi han eong sudl truyén i ela cic mach ¢6 s6n trong nhinh i),

(r, 00 16ng dung ddn eda nhanh i,

.0 goe pha dién dp i cde nat i vi j,

A hap it i cde mach mdi ¢6 (e duge them vio,

Theo phan tich Bender, bii todn trén dugie phan tich thinh hat bii toan nha
nhir sau:

Bai todan chi phi van hanh (Phu)

minwe e ety tli13)
vidi e rang bude

B s ml (1.14)

[m{ .'J,J'--';.Ed: Vi e g (1.15)

Tham khéo mién phi c4¢ tai liéu khéc tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét luin vin tron géi website: luanvantot.com Zalo/tele
0934573149

21

0= p=p Oxr=sd (1.16)

Bii 1dn vén dau i (Chinh)

Min v { Aoy -.-ﬂ} (1.17)

0 f b}

vl cie ring bude

whe 3 oyl - xS A fi=0 (1.18)
{e,jmll
Xy =y 05 n, = ny; Vi, ) e 2 (1.19)

Trong do

w LA gid tri 161 vu caa bii todn chi phi van hanh
B ma trdn dién déin eha mang

A1 gidi han tén

e, 1 tham 88 d6 nhdy

a, = - N, - 0)); Vit je £ (1.20)

"

Fhudt todan thar tir (hierachieal algorithm) bao gém 3 gia doan:

Giial dow

Mung duise biéu didén dudi ciang ma hinh bai odn van G, cic bai todn con
dvge gidd lap lai cho dén khi bt . Bii todn vén didu wr ducie pidi bing quy
hoich tuyén tinh, Bii win chi phi van hinh duge gidi & gisi doan 11 sau day,
- Gilag doan 11

Mang duge bidu dién dudi dang mé hinh lai (cde nhinh cé sdn diing mo
hinh mdt chifu, edc nhinh mdi ding ma hinh bai todn van i), Mo hinh dong
cong sl duge gidi bing thudt todn twyen tinh di duge chuyen hod,

Ciiar doan 111

Mo hinh dimg cong sudt di duge tuyén tinh hod (goi 13 mo hinh mot chidu)
duge ding dé bicu dién mang do tinh réi rac ci cde phin 1 trong ludi tuyén
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. B win vén dau ur duge gidi bing thuat todn liét ké dn cbn bii todn chi
phi viin hiinh di ducic gidi & giai doan 2.
Ap dung phan tich Bender vio gt doan HI taed thudt tdan sau;
L. Chon mot gid trr ban ddu cho bién vén ddu or x|,
2. Giidii bt todn chi phil vin hinh tng véi gid uj x,,
Néu t6n thit nhd hon g, thi dimg,
Nwoe lai thi ta s€ gidm von (thém mot luong gidm Bender vio
i todn von ddu tr - Bender cuts),
3. Dong thudt todn hét ké an O-1 d€ gidi bii todn von ddu e viv xic
dinh mite von mdi dip dmg duge ciae ring bude duoe thém vio o

hirse 2, £3¢n burdc 2.

Thudt todn lict ké an 0-1 giai bai toin von diu o

Bii todn von diu te i bi odn tyén tinh nguyén van cic bién nguyen
bidu dién 56 luomg dudmg day v mdy bién dp die ;:;ny ding thém. 56 luong,
cie phin 1 thém vio mang 14 tremg dai nhd nén @ cé thé bidu didn qua bicn

nhi phim, Vidy gidi han wén g 56 lugng phin 0 thém vio mot nhanh 3 thi
che bidn nguyén cd the duge bicu dién bing (0-13 1 @p hop (00, 01, 10, 11},
tuomg, tng (4p cie bign nguyén 1[0, 1, 2, 3}, Ap dung vio bai todn vin ddu
Tt sé thu duge bin todn yén tinh & dang 0-1 nh sa:

Min e 3o ¢, 20 jeNall2, . x

Vil cic rang hudc;
luu.” iy, = i io M -“,E....,J‘H#

ok
o= (D00 je N; 5 =0 ie M

Bii todn ndy e thé duge gidi rdl hiéu qui bing phuong phdp lidt ke dn,
Vige gt ke toan bo 1 el cde phuong dn 1 khong thé thie hién duge det v
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eie bi todn cd 54 bidh nhj phin Idn. V& phuong phap liot ke dn cde thong tin
duge o ra trong qud trinh liét ke dirge sir dung dé xem xét logi trir mdl s
phuong dn dé eir, Tu ¢é thé hinh dung viee ¢t ke giding nhar di Ngang qua mot
ciy quyct dinh nhi phin (It ed nhimg su ket hgp cd thé nhumng khong 1ap i
gidng nhau cia cic bigh quy@l dinh nhj phan). Theo d6, vite loai bd cde
phuong dn dé eir gidng nhe ta ot tia ey quyét dinh. Phirong phip liét ké dn
dya trén sich hige “chia d€ ™, Sich lrge nay ciing  duge (g clung trong
phiong phip nhianh v egn vi ede phuong phip khde trong he chuyén gia,

2.3. PHUONG PHAP MO PHONG TOI,

Bl todn quy hogeh md rong Iudi dien truyén i duge viet dudi dang biu
win quy hoach phi tuyén nguyén hén hop, trong dé ludi dien dirgie md hinh
hod dudn dung dong cong sudt mét chiéu nhy sau:

i e O by e, (1.21)

vili cie rang bud

Bix +4")0 v g r=d (1.22)
(x, + rﬂj]ﬂ, E{,‘ = (v, +yy }#{, (1,23}
D=g=sg (1,24)
Osrsd (1.25)
Osnmy smy, (1.20)

trong da;
G- chi phi xay dung mach mdn ta nhinh i-]
%yt 10ng dién din thém vao nhinh i-J.
B(. ) ma trin dién din,
8, : goe pha cta dién dp i bus i va |,

ri 1 dign din ban ddu con nhanh i-j.
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80 luong mgch mdi duge xay dyng tai nhdnh i-j; ay, - f

Yy

gy : xic dinh tir ty 16 ¢, = ©vii f y 10 dong cong sudit 1on nhil
Fu

trong nhinh 1)

it lhi.‘m;_.: 503 phat hién quan dén 16n thil cia phu thi do thicu comg
SUdL truyén L,

rovee (o I'I_illtlﬁﬂ nhan Lo,

g vee W ngudn phat.

oI vee o phy i,

¥, digén din cha mach.

& vee W eong sullt 1dm nhat eoa ¢ie bus nguén,

Phueng phiap mo phong 161 Iy md hinh hod bii todn (80 vu phire tap
bing mat cip (G, v), Trong d6 G 1i tap hop cde cdu hinh ¢o kich thude 1om
(Mot Khang gran cic ciu hinh) vic v 1 hiim moe Géo [ gid i thue eda wmg
ciu hinh, Sau d6, phuong phip 5¢ tm Kiém cau hinh ¢ v nhd nhén, Bi ddo tr
mé ciu hinh ban daa, phuong phip md phong 160 s& o ra mot diy cie ciu
hinh s& ¢6 theé ¢6 chi phi nhd nhat. Su chuyén Gep giffa 2 ciu hinh lidn tiép
dugre quin 1y bing co cdu stochastic, MOt cfu hinh mdi duge chip nhan hay
khong tuy thude vio gid irp hiim mue tiéu eha nd: mot clu hinh ma ¢6 ham
miue Liéu 1.1i1'u11 se duoe chiip nhiln viv nguge 1,

Qudt trinh trén duge md hinh hoa gidng nhi viée ta 60 mot chit rin, N
dugie hiéu nha qud trinh Tim mdt din dian mot ehdt rin, Tai mot nhiet do di
bict, phuong phip ma phong 161 s¢ diwr ciu hinh ndy dén cdu hinh k& uép cho
dén khn dat durge ¢in bing nhiét da,

Thudt todn coa phuong phap mé phong t6i cé thé duee hidu nhir sau;

- Burdge 1:
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Aae dinh nhiet db ban diu T

Burie 2:

Xic dinh cie tham sé dicu khién: p i e e Xie dinh Rt ban din
cho 86 Lin 1ap et mdi nre nhi¢t do: v, - &8, i Ny B g 8 cie nhiinh
ma G ds e the xay thém mach midi,

Buive 3:

Fang chi s& dm e lp IT néu IT = Ny thi chuyén sang bude 7, pe
ngiree L chuyén sang budc 4

e 4:

Néu chi 50 mat 6 enn edy hinh hién i, wh nhd ho dung sil, w
chuyn sing e 5, néu khong chuyén sing bude 6

Buie 5

i) Mo phong vice ¢it bd mach t i dugre chon ngdu nhicn Nr cie much
13 o them vie tude: d6 ; ; ;
G durcie thém v tnndie 6 (phu thude vio e8u hinh hi¢n tai), Kicm a1k
1 il 7 T T [ 5 b 1 I [ l
hoa ding cin ke quat theo md Winh chi phi viln hiinde, Néu hinn mue e JH
CAY < ) hoie 10 xae syt dhercse i wr phian bay Boltzman P o Firin 10,1

: L1} i ’
thi ta chap nhin cav hink me, updute con trd vi wh | v chuyén den e 3
Con néu o L chinyén dén bude Sh),

by Mo phong vige dinh dai pitn cie mach, v cdu nher et bomach i g
e chon o S(ad v thean Mot mach dire chon ngdu nhicen I Kacm tra tinh
|| !||'I .". ‘il 1 i Y | ! 1 I

10 diing: eta ket qud theo md hinh chi phi vin himh. Néu hivn mue tiéy i
Av = () hoae 1 xae s : ‘ : | I
(Av = 0) hode i xie sod duoe dis ra dr phin b Boltzman 1 [cn homy Poa, 1

: I 1] i 1
thi i chip nhin cau hinh mdg, tpdite con rd viv wh i chuydn dén bude 3
Con néu ngire T chuyén den birde ).

g ' i Lo 1 -

€} Ma phing vice thém vio much thit dire chon i Stby, Kidm tra tink

thit !Iii“j'. Cli kel i theo md hinh chi I'llll. ‘il'u'lll|:|:| TUTHN MOt B ki Lid FI'."””
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(Av <= 0) hode 1h xde sudl duoe dia ra 17 phan bo Boltzman P, l&n hon PO, 1)
thi ta chap nhan cau hinh ma, update con 1rd va w® | vivehuyén dén e 3.

Bardc 6;

a) Mo phong viée thém mach thir duge chon ngdu nhién tr eie mach da
dirgre thém vao tude a6 (phu thude vio cfu hinh hidn tui). Kidim tra tinh thod
ding eOa két qua theo md hinh chi phi viin hinh, Néu ham muc tidu gidm (Av
< () hode la xac sullt duge dua ra ur phin bé Boltzman P, 16m hon PO, 1) 1hi
ta chap nhan cau hinh mdi, update con rd v wh, vi chuyén dén birde 3, con
néu ngife ki chuyén dén bude 6(h),

by Mo phang viée dinh ddi gita e mach, vi du nhu ¢t bd mach i di
dugre chon & 6(a) v thém mdt mach dude chon ngdu nhién i Kidm tra tinh
thoi diing coa két qui theo md hinh ehi phi viin hanh. Néu ham muc tiéu gidm
(Av < 0} hote 1 xde sudt duge doa ra tir phan b Boltzman P, 160 hom P01
thi ta chip nhin cfu hinh mdi, update con trd v w', ?n chuyén dén hude 3,
cOn nél nguoe Ll chuyén dén bude 6(c).

¢) Md phong viée et b mach thi j duge chon tir 6(b). Ki¢m tea tinh thad
ding clia két qua theo md hinh chi phi van himh, NEu him mue tiéu gidm (Av
= 0) hode L xie sudt duge dua e tie phan bo Boltzman P, 16n hon P00 thi
tn chap nhan cau hinh mdi, update con trd v w,, v chuyén dén bude 3,

“illl'l.'l'l' i

Ki¢m tra tidu chudin két thic, néu tiéu chudn duge thod min thi chuyén
sang bude 9, néu Khong chuyén sang baude 8,

riie &:

Update N, Ty Ny, = p.N T, = BT, 5 chuyén dén bude 3

Thue hién tim Ki¢im,
ky hi¢u;
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T, nhiét 46 ban ddu

T nfier 0o cudi cung, tiéu chufin dimg Ini ciia thudt todn, tar nhiét dao
ndy vide cii thitn him mue tieu 14 khong ding ké |

Ny: 50 1dn chuyén gino

Ty nhict do a lan chuyén gino N,

[ 1y 86 thay déi nhiet d6 nhm trong khodng 0,5 dén 0,99

Py 80 chuydn giao nhiét do

24. PHUONG PHAP KERNEL-ORIENTED.

Hi¢n nay, he théng dién ciia cic quoe gta trén the gidi dang ¢6 xu hidng
chuyén tir mot he théing dien 1p trung (ede khiu sin xudt, ruyén i v th-l
phot dién niang déu do nhiy nude ndm 2i0) sang mot hé thémg dién khong 1ap
trung- deregulation (trong dé daj tromg thitm gia viio cie khiu ndi 1rén sé dy
dang hony, Khi do, cic phir g philp quy hoach he thang dien phiii ¢ nhitmg
thaty déi d¢ phit hop viin su hidng may, I

Phuong phip Kernel — Oriented 14 phitomg phip dige xay dimg dua tren
et s Y thuyél try ch.

Him mue tiéu et phirong phip niy duge viet nhar suu;

A7
Illill;%t'jff (1.27)
vii cde ring bude sau
BA+K'p,=p (1.28)
B, A8 = Py (1.29)

trong dd;
¢ chi phi Xy man dudmg diy |,
P cong sufit tic dung (hé don vi g déin) eia dicing day
Pyy: vee Lo dong cong sudt cin dueng diy mon kha ihi,
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M: 56 luomg cae duemg day mdi ed thé duge chon,

B ma tedn cie phin do trong mang

&2: pde pha

K" mactrn chuyén vi et ma tegn lién két ndt-nhdnh
P cong sudlt tan cac nal

B 2 matrdn duimyg chéo cta cle phiin tir trong nhanh
P :ovectd cong sulfit tic dung tromngy nhinh

Ar ma trn mang.

Ta hinh dung cic déi twgng tham gia vio cic khau cta hé théng dién
chrgre goi 1 ngudi tham gia vao trd chal md rong i dién, Quyét dinh clia ho
s€ xdy dumg thém dudmg diy hofe nhi miy wong ur nhu quyét dinh tham gia
vii 1o choi vt mue dich thu duge 1o nhudn cao nhit cho ed nhan minh, Bé
pid quyel dude biti todn nhy, phuong phap Kemel — Oriented  dia vio 1y
thuyét trd chon hop tde 1 co s¢ cho cic thod thudn liégn ké gitra cae ngudi
chot, Cide ngudn chai s¢ dim phin véi nhau theo kiéu :u'my vong, K& thie moi
vong dam phan, mét hén k&1 madi s€ duge o ra tir hai lién k&t ¢d hode 1
khéng cd s chip nhan lidn ket ndo, Mo vong diam phian gdm cd 3 gini doan;

Tinh toan vi gui di ede chio hing lién két:

Ban ddu, 9 i cie ngudi choi déu 1h cac hién két don, Chon ra mot lién
ket tiéu bidu nhat d¢ tinh 1odn 14 chivo himg lign két, Sau d6, mdi eftu trde Lién
k€l mdi mi ¢6 thé duere 1o ra L ede elu trae e déo duge tinh wdn cd ciu chi
ird god 1 K-stable. Cudi cong, d& xuft duoe gl d6n tat o nguds chai con L,

Hinh thinh li¢n Két:

NEU 80 tién thu dirge cla it cd thinh vién tham gia vio lién k&l 1 160
hoin so v hién L vienéo gid chio hing nhan duge st nhin thi dé xufn dge
chip nhin vi ién k€t dige hinh thanh, Quy¢t dinh niy duge chuyén dén cho
L ca cie nguon cho,

Phin chia ¢hi phi vi cie quy tae két thie;
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Chi phi duwge phan chia cho moi budc lap va khi qud trinh hinh thanh
lién ket cham dut thi viéc tinh todn phan chia chi phi duge tién hanh sau clng. |
Viec dam phdn s& van 1i€p tuc cho dén khi tat ca cdc dé xudt cha cdc ngudi
choi bi tir ch6i hodc 1a mot lién két rong nhit da duoc hinh thanh.

Tir cdc lien két don, sau cude choi quy hoach md rong, moi ngudi choi

déu tham gia vao mot lién két rong nhat véi loi nhuan thu dugc 13 16n nhat.

2.5. TONG KET CHUONG

Bon phuong phip duoc dé cap trén day déu dua trén cdc cong cu todn hoc
cd lich sir ra doi va phit trién chua lau. Phuong phdp moé phong toi va Phuong
phdp tim kiém Tabu dya trén hai thuét todn tri wé nhan tao cting tén. Nghién
ctu ting dung cdc phuong phdp tinh todn mdi thude hé tr tué nhan tao cho céc
bai todn chua dugc gidi quy€t triét dé boi céc phuong phép todn hoc cii dang 12
mot Xu hudng trong nhitng ndm gén day I?én thé giGi. Cac kél qua nghién ciiu
img dung cho thdy thuét todn trf té nhéan tao ¢6 trién vong iing dung to lon.
Phuong phip liét ké dn 0-1 ¢6 ciing sdch luge véi phuong phip nhinh va can
la “chia d€ trj”" ¢6 khéi lugng tinh todn 16n. Phuong phiap Kemnel-Oriented dua
trén co sd Iy thuyét tro choi thich hop cho quy hoach hé théng dién theo xu
huong Deregulation,

Cdc phuong phip trén rat phic tap, néu mudn hiéu sau vé chiing cén phai
¢6 sy dédu o nghién ctu sau hon. Trén day chi la nhiing noi dung mang tinh
khdi qudt nhét cta timg phuong phdp ma téc gia néu ra nhim muc dich c6 c4i
nhin da dang trong céch tiép can giai bai todn quy hoach md& rong ludi dién

truyén tai.
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Chuong 3
CO SO LY THUYET CUA PHUONG PHAP

Phuong phdp nhdnh va can dé gidi bai todn quy hoach m& rong ludi
dién truyén tdi dua trén co s& cia cic 1y thuyét sau:
- Dinh Iy Dong chdy cye dai — Tap cit nhd nhdt (Max flow - Min cut set)
trong 1y thuyét vé mang va bai todn mang.

- Thuat todn nhanh va cén.

3.1. BINH LY DONG CHAY CUC DAl VA TAP CAT NHO NHAT

(MAX FLOW — MIN CUT SET THEOREM)

Dinh 1y Dong chay cuc dai va Tap cit nhé nhét duge hai nhi khoa hoc
Ford va Fulkerson chiing minh vio nhiing nam 70 ciia thé ky truée va cho dén
nay no da duoe tng dung vio nhiéu [inh vuc khoa hoc. Trude khi nghién ciu
vé dinh Iy ndy, ta tim hiéu mot s6 khdi niém co bin vé mang vi bii todn

mang.

3.1.1  BAI TOAN MANG (NETWORK PROBLEMS):

Mot Graph [a mot tép hop cdc nit vii nhdnh néi giita cdc nit.

Mot Graph trong s6 duge goi la mang. Trong s6 & day thudng 1a cédc dir
licu nhu thoi gian, khodng cdich, chi phi, hang hod, cong sudl dién,... Méi
nhinh hode nit trong mang déu ¢6 mot trong s va biéu dién cdc ddnh gis vé
sir kél néi gilra cdc nit.

Bii todn 16i wu hod dugc bicu dién va mo hinh hod dudi dang mat
Graph trong s6 duge goi la bai todn mang. Bai todn mang ¢4 rat nhiéu dang va

duge mo td tdng quat nhur sau:
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Xt mo hinh mang tdng quat nhie & hinh vé sau

§ li|I'|'|'|'| ;}'f""
18,
I oy

Sl 5| e

[ ._a:-. '" - t('}

1 e

: g - . 'y

o 7
MNpin (5) Midi trung ginn (K) Th (T

Hinh 3.1 M hink mang cia i todn mang iong gl
Trong mang trén goi:
S 10 tap hop ede mit ed ngudn (eon e 1ot ngudn) visi dung lugng 1in
nhat il agEaon cung cap vive nat 1l o, vitip e 5
T i thp hetp cie il oo Libn (e 0 B it 1) wiahi dung hrong [on nhal i

ERE yeu ehu i nat j I 5" vén e T

K 1t hop cide muit rung gian,

¢, 1 "ehi phi” et nhdnh ndnnat i vinit jvoi i) © K

A lwong dimg chiy 16n nhil oo the ehuyén qua nhinh ij.

P, dong chiy chuyén qua nhiinh 1

Biii todn mang dige phat biéu nhu san: Chuy@n mdt lugng hing hod cho
tricie (co thé 10 than, din, dién nang, thong tn,., )t ede didm cung edip
(npudn-5) dén cic didm thu nhan (@i-T) sao ¢ho chi phi nhd nhilt von gil thict

tng dung Lgng cin cie nit npudn lom hon tng duny lugng cia cihe mit i
E}:H:FFI Iul_ E FI;IIII ':

M 1 toan hoe (ng quat efia ban tian mang ol sa
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Minimize ZZ c; P, {(3.1)
véi cdc ring bupe I P < s voimoij € S : [(3:2)
LP, > véimoiieT (3.3)
ZP; -ZP;=0vdi moi ieK (3.4)
P; < P Vi moi i,j € K (3.5)
P20 (3.6)

1 =
Bii todn mang tong quat ¢é cdc truimg hop riéng sau:

o Truomg hop 1: Khi K [a tap réng vi P™ = co thi bai todn trén s& tr& thanh

bii todn van tai.

e Truong hop 2: Khi K la tap rong, P =0, S=T, s =1va 77 =1
bii todn trén sé tré thanh bai todn phin cong.

e Trubng hgp3: KhiS=T=1, B/ =1, 5" = 7™ =1, bii todn trén s¢ g

thanh biii todn tim dudng di ngan nhat.

]

=t =00, ¢ =1, bii todn trén sé tro

e Truong hop4:KhiS=T=1, s
thanh bai todn tim dong chay cuc dai (Max [low Problem).

Nhu vay bii todn tim dong chay cue dai 1a trudng hop riéng cha bai
todn mang 16ng qudt. Noi dung va két qué chia bai todn nay lién quan trye tiép
dén dinh 1§ Dong chay cuc dai va Tap cit nho nhat, do do ta s¢ di séu nghién

ctiu vé bai todn nay.

312 BAITOAN TiM DONG CHAY CUC PAI (MAXIMUM FLOW PROBLEM)
1. Noi dung bai toan:
LTng vii cic gid tri S=T =1, 577 = 17" =0, ¢ = -1 ta thu duge mod

hinh mang va mo hinh todn cta bai todn tim dong chay cuc dai nhur sau:
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*"'1'--'.. -

_ “.T-___--'

Hinh 320 Ma hinle inaig cia bai odn tim divite chdy ciie dai

Mﬁ f'lil"h oo cua !.'!:'H foan tum Ilﬁl]l',ll i’_'h;ll}r l'.'I_I'L.' g'luiln

Minimize X Pyoar Muxinze P, (3.1
Vi cie ring bude
%P, - X P, =0 véi moi ieK (1.8)
Pis B vdinmgi ije K, 5T (3.9)
P20 ' (3,10

Bibn twin tim dong chily cue dai duge philt bidu nhi sa:

XEL MOt inang gom 6 mdl nit npudn v niii (i, hity tim dong chiy Idn
nhat md mit ngadn cd e chuyén 16 durge nan i, Bidt ringe:

Largng: diomg chiy mi mit ngudn cung eip vi mang, (") i vo eling Ion

Luging déng chiy md oot tii thy nhin e L mang (M 1 v cing Iim

2. Yidu minh hou:

[t
0. ., 30 30

e~ !
C]-“}H Hl o T :3.'0
A 15

. o i 2.
t‘j 30 I :(f*l.l)/q"

ik 3.3
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XEt bin woidn tim dong chiy cire dyi b mo hinh mang nhir & hinh 3,3,

Mung trén J..:ﬁm e 7 nal trong dé nat 1 T noit |11.!_|1t‘5|1. ntt 7 14 ot g,

Cile nhinh trong mang chiuyén dirge ligng dong chiy 1én nhdt nhir sau
(trén hinh v& cic gin tr n;‘\y diroie in dam),

P40 PMadd P™ai) PMai) pMa)s PG
Pat=20  PR"=10  PM =10 =30 PI™ =32

Dung lugng mi ndt 1 eé thé cung elp vio mang 14 vo chng [dn nhung
do bt nhinh nd van nat [ ed P7™ < 40 iy PY™ <40 nén dung heong 1dn nhal
miv it | cung efip vio mang 1 40 + 40 = 80,

Tuemg wy, dung hromg mie mit 7 o6 thé nhin durge tir g THIRY clng
om nhumyg do cie nhinh nén vai mil 7 oé PO =30 P = 200 nén nit 7 chi ¢4
thé nhin duge dung lrgng 1dn nhat [ 10 + 30 + 20 = 60,

B todin ot va 1o ta phai tim dong chiy 1dn nhat mid nat 1 ed thé cung
cip dén cho nat 7.

Bai todin dwoe gial nhi sau: ‘

Trerde udn ta phan tim md dudmg Ao 1 1 dén 7, Dudmg din tir | dén 7
bao gim cic nhinh ndi licn thong v nhau vi b nhanh ddu G 1, nhanh
cuon ke thae & 1. Ciae dudmg din s@ L
1-2-4-6-7 [ 1-3-4-6-7

(4 | (5

|-3-4-5-7
(%)

|-0-4-7
(7)

1-2-4-7 1-3-6-7

(3)

(6)

dad- 7] 1-2-5-7
(1) ' (2)

Do i hgn £ trong eide nhinh nén dong chiy trong dutmg din s¢ 1

dung Tegmg con dir nhd nhiit trong ¢ac nhanh, Dung lugng con du trong nhinh
i m”:u difere tinh nhur sau;
A

—  JEmaT 13
U Iﬁ' Ill

K¥ hi¢u dong chily trong didmg din ther (1) 1 F,
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CLOXEH ety diin 1-2.4.5.7

II:!:IHI en "“: F:::ul I'“ ’f“l“" . :"'” ’pupl - “-}

b

Ta thiy 2-4 1i nhinh cé £ nhd nhit vi Biing 10, Nhir vily

| dong chiy
ln nhiit trong dimg dfin miy I 10,
Déng ehiy trong timg nhanh

Pa= 10  Pu=10  Pu=10 P, =10
F,o= 10

Duing heemp con dur trong cie nhianh i

Ap=30  Ay=0  Ai=10  AL=20

(2)XEt dirimy dfin 1-2-5.7
Ajy = 30 =10 An,=20
Dang chiy trong duemg din sé 1) mn {36, 10, 20) « 10
Dang ehiy trong timg nhinh

= 10+ 10 Pp= 10 Py=10+ 10
Fy= 1)

Dung ligmg con du trong ciie nliinh 1a

Ap=20 Ayu=0 A= 10

(X ':|II'|:\f|r_]-, i [-2-q-7

Ap=20 A, =0 P w10

i

Bong ehiy trong diing din s¢ 1i min 20,0, 10) =0
Mhut vity F, = )

(X duimp din 102-4-6-7,

A= 20 Ay =10 P = 10 Al T

Démg chiy trong duing din s¢ I min 120, 0, 10 201 =10
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Nhu viy F, =0

(5)Xét duong dan 1-3-4-6-7
Pu=40 PIM=15  PEM=10 R3U=20
Dong chay trong duong dén sg la min{40, 15, 10, 20} = 10
Dong chay trong timg nhdnh
P,=10 Pyu=10 Pu=10 Pg=10
F, =10
Dung luong con du trong cédc nhanh Ia

Ar=30 Au=5  Ag=0  Ag=10

(6)X¢ét duong dan 1-3-6-7
A= 30 PR¥=20 Ayg=10
Dong chay trong dudng dén sé 1a min{30, 20, 10} =10
Dong chay trong timg nhinh
By =20 Py= 10 P20
F,=10
Dung lugng con du trong cdc nhdnh 14

An=20 Ay=10 Ag=0

(7)Xét duong din 1-3-4-7
Ap=20  Ay=5 P = 10
Dong chay trong duong dan sé la min[20, 3, 10]
Dong chay trong timg nhinh
Piy=25 P.=15 P.=5
Fy=39
Dung lugng con du trong céc nhidnh la

Tham khéo mién phi céc tai liéu khéc tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét ludn vin tron goi website: luanvantot.com Zalo/tele
0934573149

37

An= 15 Au=0 A= 3
(RIXE dhrmp ddin 1-3-4-5-7
A= l5  Au=0 An=10 A, =10
Dng chivy trong dudmg ddo =& Bomn [ 15,0, 10, 10} =0
MNhit vy By = 0
T il xé1 hér eae duompe din, iy u!:.‘iy mit it 1 e the nhinh cipy dén nin
7wl L tong cie dong chiy trong eae dimg din!

A

Ii EJ‘I O+ 10+ 0404 104 10+ 5+0=95
i=i

Ta clura the chic chian ducre pin ) tren 1 dong chiay on nhat, Ta [;I|;:|,i thure
hien lai cae thao e rén nhumg van thar b cie ducmg diin khae vi du nhir

T tinh L theo thar e nhae sand (63, (23, (33, (8, (1), (), €53, (7% thi 56 thu
i [t’.‘-np, dimg chiy i

: =D T
F=3"F =20+ 10+ 10+ 15+ 00+ 0+ (1 = §5
=1 ¥

vit diong chiay trong timg conh B (e Bicu didn trén hinh 3.4

By = 2L Fig= 35
|"_.., 11 II.'I. [k |'II K] [ i I‘Ilh ()
Po=10  P,=25 P, =20

Al ki sosainh e thity gt o IF = 55 L lom nhat viv day chinby 1 s gado ciia

hiti todn tim dong chiy cie di

5. ,‘) 10710 i ")
207 ' 15720 '--.._I,E."u".\-ll

1710

" Tk i
(1 .l T' L/ LD '5 7)
) [ N '

©); 08

“ur20
20
Hindi 1.4
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S qud trinh tinh todn trén ta ede ra nhin xé
= Thirtitinh todn cic duimg din khie nhau thi tong dong chiy khic nhau.
= Trong qui trinh tinh xudt hién nhimg duing din cé dung lugng con dir
trong ¢ic nhinh (A)) déu khic khong, Cac diedimg din niy goi 1a duimg
din khi tang,
= Phuong phap tim dong chiy lén nhat phii khong dide phu thude vio thiv

L Linh todn cie dirmg ddn,

313 DPUONG DAN KHA TANG!

Buimg din khi thng déng vai trd quan trong trong thudt todn tim ding
chiay ldn nhit. Vin xét mang trén, it s trong mang lic niy ¢ dong chiy
trong ehe nhanh nhy hinh 3.5. Dong cong suflt trong cic nhinh P, duge in

thircing, £ coa cie nhinh dirge in dam

1 10/11)
:1{1;411.--*’5" BT :ﬁ"')\?.ﬂfiu
=100 o e

g "Nl
2007, IS qone .f’f::.:;;.'::;-

.t D3 11/20 ’(:5'-)

Hinfi 3.5

TP, 20 P20
Pu=10  Pu=10 Py=10 Py=l10 Pysl0 Pg=10
P,y =0 Py = 20 Py =20,
T e the thily ring dudng din 1-3-4-7, (@t ¢d ede nhanh 6 P < ' il
(i khit niing tang thém dong chiy). Cy thé 1 1.3 ¢6 thé tang thém 20, 3-4 ¢6
the tang thém 5 vi 4-7 <6 thd tang 1én 10 don vy, Dong chiy co thé tang thém
trong dudmg, din 1 gid i nhd nhit trong ede legng die trén (6 day 13 bang 5)
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10

Fir i e '-I-Illi.' ”ﬁ”]'. fhl'!l}' “.”“H I]'I”h *{.1

,& 1') . /10 i (.r ‘s-:l

20407 o207 20000

U ) 3 "-)H /10 ','? 7)
LETE | I B - T Tt
ool w0
l-( 1 a I

R
Hink 1.6

T p g il 4.7 Ia dui (
| pot diimg din 1-3-4.7 )3 dutmp din khi tang do ta edn e ihé 1ang
dong chiy trong dirmy i Ining Iy tang nhd nhat trong: cie nhinh
, i e the thay g Imdng ren khdng oo vy ol khiy Lng ndo bdn vi
m g el : | e
o diimp i déu e G phat mat nhanh khong (he ving theém dirre ding
clity, . g
I..I- H N " & M iw "
Y e a s rong ki Hicn dicng dan ki ting nl se
et duomyg didn 1-3-6-4.7: |
T badt ving: dlong chay i '
Whriang dong chay tir 64 [ kel dirr: phép, nhimge e dinly thii
VIGC mat dong chiy i 1y - i i
C A dang chiy oy 1y 6.9 omg, diuomg vin viee pidn desig chiy tayvdn i
4.1 i alr i ' | | ] .
LV thith mphnn e thy lTIll.!'llJ' cin |1-3-6.4-7 Cling dfirie Im'”' H d'm",'“j- ildin
kLl L, | b
Pung [iring com o ey cie nlkinh i
'Illl'll 15 -’""l-r. 10 I"ﬂ|"ll ‘-“I "ﬁ"lr n
Dung lircng ¢ thé s e el nbiinh 644 13 12 1)
I g i
Nhir vily hionge dimg chiy ting them et diromg din 1-3 647 15
min {15, 10, 15, 5,10) - 4
P chity b Wi L nleinhy [
I'-'ll -“J- Illli'. !-“'. P.“, e |",” 43
r.?rmp, rh.':l':,l' trong nhinh 4-6 di Qiroe g tir 10 Xuding 5 vii diroe poi 1

'-”"1}-'. '-III-JI:'r" Iu',]l]:i'h o e chidiy i G4,
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Ciie dong ehay trong mang dirgie bidu didn & hinh 3.8 dudi diy:
;) W
2~ mi,;‘ﬁn_‘& 10/20)

\\'{f}gsm
o O

e - 10/10 ;.-?.)
i~ 15157 s

o ; 20420
DA C

Hinh 3.7
Trong mang trén ta cing 6 thé tim thay drdmg din trcrnge Gf I 1-3-6.4-

)

57 wivsnu khi di phiin bo e dong chdy theo cich trén ta thu duge so dé cie
domg ey trong mang nhu & hinh 3.8 dudi day;

i;)\ __ 1010~
200" | 1920 25/30
- - -
¢ Q \,:O i :.(0
a0~ 1157 gag '

i
20/
\t"'y 20/20 —(8)

Hinh 3.8

Qi phain tich teén e dinh nghia diudng dhn Khal ting nha sau:
BPuimg din khi thng
MG ducmg ditn ducie poi [ kha ting khi:
I “I_'ﬂ'l i cde nhinh trong dudmg din déu cé khil nang tang thém dong chiy

theo hidng quy dinh (con dir dung higng). Lugng dong chiy tang thém
1'-:"|.||1.', g dhr dung huging nho nhat trong ciae nhinh,

2008 b los nhanh 1 thudn v nghjch, Nhinh nghich i nhinh ¢ di dung
Iging domg chiy nhung nguge vai chidu quy dinh, Va ngugge L 1 nhidnh
thudn, Trong trimg hop nay hiomg dong chiy 1ang thém 1 min cla I:r;.m,_._-'

dir dung lwgmg trong cac nhidnh thudn viv domg chily trong cic nhinh

nghich.
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Ta thdy ring, khi trong mang khong con dutng dan kha ting nao thj

dong cong suit trong mang s€ 14 16n nhat. Tir d6 ra ri ra thudt todn say:

Thuat todn duong dan kha ting

I. Xde dinh dutmg din kha tang vi tang dong chay lrong mang.

LZ. Ditng lai khi khong con tén tai dudng dan kha tang nio.

314 DONG CHAY CUC DAL- TAP CAT NHO NHAT (MAX FLOW -~ MIN cUT)

Trong phin nay ta sg nghién cttu méi quan hé gitta max flow - min cut,

7
. 'Ilf_‘
- N\
Hinly 39
Mot Lt et duoe hiéu 13 kh ta cat doi 1y s had tip hop trong ¢

mot tap hop chira nit nguon va mot 1ap hop catda it 1di. C6 ray nhiéu cich cat
mot mang,

Tap cat 1a tap hop cic Gininh ma Jdr cig cal qua. Gid 1rj eqa ap cit la
10ng cic P, clia cic ,indnh 1j nim trong lap cat
T ot mang ¢6 7 it trong vi du trén. Néu ta ci mang thanh 2 phin
vOI 2 tép hop cdce nat thi nid nguon (1) phai luon thuée tip thit nhat
il 1di (7) phai luon thude tip thi 2,

Vi du nhir ta ¢6 thé cit mang thanh hai tap hop'S, = {1.2.3, 4} va s, =
[5, 6, 7}. Diéuy nay cé nghia I3 c4c canh 2-5, 3.6, 4-5, 4-6 vi 4-7 duge bo ra
khoi mang va do vdy khong c6 dong chiy nio 6 thé chay qua haj tap hop cic
nit. Tong dung lugng cia cice canh trén 13 10 + 20 + 20+ 10+ 10=70 vy
dugce goi la gid tri tap cir.
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Vidu ta it mang thinh 2 tdp hgp ede niat 5, = |1} viv s, = {2, 3,4, 5,6,
71 &6 ed pid ) bing 1dng dung legng ctia ede eanh 1-2 vie [-3 vi bling = 80,
Cat thinh §, = [ 1,2, 3. 4, 5,6) vi §; = {7} &€ cd gid trj 12 30 + 10 + 20 = 60.

Méu it thinh 5, = [ 1,3,5) va 5, = (2, 4, 6, 7] ¢d nghin [h cic canh 1-2, 3-4,
3-6, vit 5-7 bdy e khdi mang, Dung hrgng Me do 1a 40 + 15 + 20 + 30 = 105,

F3oi v mol mang thi ¢6 ol nhiéu cich eht vi tromg tng ta s¢ tinh duge gid
Lap ciit eha nd, Trong eie gid i ap cht d6 %6 1im dugic man pid i nha
nhit Ta dinh nghin thp cit ¢ gid tri thp cit nhd nhit 1 @p edt nhd nhit,

Hai ol khoa hoe Ford v Fulkerson 3 (m ra duge guan hé giia dong chiy
cue dai viv pid e el La cit nhd nhd vie 3 chiimg mimh thinh mdt doh 1y b
T
Binh 1y Dong chiy ewe dai - Tap eidt nho nhii
(Max Now — Min cut sel Theorem)

Crisi i coa domg chiy 1an nhat bing gid i etaddp edi nha nhit,

Cuay lan vail v do teén tadi tim v dugle domg chivy 1dn nhdl [ 55,
Tang dung ltong cie canh ndim trong 1tedt S, = (1,2, 3] v 5, = [4, 5,6, 7]
12 tong et Py + Py o+ Py Py o= 104 10+ 15 + 20 = 55, Nhur vily tip cit ndy
chinh Byviap eat nhd nhid.

S = [2-4 2-5, 3-4, 3-6)

5? 1o/ .g' .)'-,_. “”“

A i g
:'WE-?' 1071 ™ 1520

C’Qx ..
1540 ””5* (/10

) 20421
'(. j W',"E“ ] "(: ﬁ),f

Hinfi 3,10

({10 e ?-)
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13

Tt ¢6 the i i i

CO e o hinh i quan hé pite Dong chily cue (i Tip el nhd nha
I I - ! 1] i . ik 1l
sang quat he Primal-Dual.
ACLVIO Vil 1ren,
! i s ehi | |
Bt todin 1im dong chiy cue di duge viet dud; dang Primal s

Maxintizse |

Vi
Py 4 B, I )
x ST Paa 4 P - :J
P % B P 0
-, P 4 P o+ Py + Py 0
P, Iy P )
-Pys P 4 R (1
-y P, Pa A i = {}
P & o
Pt

Pt dong chay trong nhinh i

I'III.I‘- ' i da . ' T
g -l dong ey 1o ohii o6 (he chuydn gua nhinh i

Fodng ding chiy vé nig i

Bitk toiin G tap o nho nha e viet diei dang Dual nhie say -
Minnmize 3y i 7
Vi el ring b
wi—w ot h &0
Wy — W) = |
w,eo the nhid ho ()

h, =)
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P lugng dong chiy 1on nhit e thé ehuyén qua nhinh i
w, (bing 0 hofie 1) bin kép bicu dién quan hé gitt it i véi eanh b,
T e thi bidu didn moi 1at cit dudi dang cie bidu thie tén.
Vidunhw ldvein 5, = (1,2, 3, 4) va 5, = {5, 6, 7] vl dung lugng 70
(blng tong dung lrgng eta ede cunh 2-5, 3-6, 4.5, 4.6 vi 4-7) dude bicu didn
dirdi dung dual nhar sau:
wy= |, w, =0
hys = hiyg m hyy = hyg = hyp = 1,
w,=w,=w;=0
Wy= W= |,
Che rhing bude déu duge thon min
Wy = Wyt hyy = ()
w,—wi ik h;=0
Cid e et bl moe tidu 10070,
Cling nhar vity 10 gidi 161 v tng v dong chiy cue dad duge bicu dién nhu
EHIT
W, =W, = W=l

Wy Wy E W E W=
hyy=hy=hy=hy=1
Yol peia te) ol hivm muc tiéu 1 55,

T thity ring, pid t coa dong ehiy ce din bing gid ) eda tp et nhd nhat,

LIS THUAT TOAN DAN NHAN VA PHAN MEM TIM MAX FLOW - MIN CUT
1. Thuit ten dan nhin:

et vl du saue
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( ::) 0 :(:)

T ey
)
¥ . Hink 311
Phudt todn din nhiin dirge hidy i saige
Biecmg din khii ting — Thuat an diin nhiin
Chon gid tri ban din P, = 0 &1t ei e nhinh
. Bl =1-, |
2. Néu nut i ds ducre dan nhén, mii j ¢, B B cho L)y = [+ Al
s (; I
|

o ) . ai
; A AI Min ""\, U” Ilr:l' Mow nat i di Rlll'lilﬂ' i nhin Wi I]l'lll il'lllf'l
= 00 1hi ¢ Y o L] : 4 S
!1:. r I.!” T“U LGy = | I.' Al trong dé A~ Min (A, 0. Lap Lai biede 2 cho

en khe nnt m due dan nhiin hoae 1 Khéng ¢o tham mit i A
] i LRI A 4

nliin. |

Y, MNéu i A T
. Néy mut my chore digo 1 ”h:”]_ '\q‘“’”l‘ A IIHH i1 1 j'lﬂ Il"qlg‘I” it I /
! — 1 i

f'l“'lJL' d““ nhiin ih v IRRTITH i1 “““'- “ll” TIE

! Liks Al 1 . ;
U A YR Lk them Ay vhG B, NS ndt R T3k, 1 by
Irlh H e AL 1 . i I ;
n @B Lap L inde nivy cho dan Khi nidi | , .
' - i ol ;
Quav o | v el nlidin, ||
Trong thu .
f}llllll l| v il \ i ) ! I
! Hen long dong Py Loy nhit o the chay trongs abdnlh i j
Fromg mung coom aeit, o 1 L ngodn, nom 1 g
BE lam ro her !f]lli}l Tosin b XA vl i hinky 1 9
Vang lap 1
iy T |2
Ao e g | el
LAY =[], L2) el dge dan nhin vin Iy, < ey chin nhin 102y - |41

s P T din nhan L{Y) = [+2, ]

[OL L(3) chira due diin nhin vi P

L{4} chur, gl in vA P o -
(4 chiea dutge dhin nhin v 2, < P T diin nhiin Ledy = |43, HO]. Ta ci
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P — Py, = 15, ta chon gid tri nhd nhét cta (15, L(3), L(4)) c6 gid txi la 10.
Nt m di duoce dén nhan. Ta update cic dong chay
P_q,-: = P-g:.‘l = P]z = ﬂ"d - IU.

Yong lap 2
L(1} = [-e¢]. L(2) chua dugc ddn nhan nhung P, = AI™. Do dé ta khong cin

xét nit 2. Nit 3 chua duoge din nhdn va Pj; < P7™. Ta dan nhin L(3) = [+],
10]. L(4) chua duge ddn nhan va Py, (=10) < P3™ (=15). Ta dén nhan L(4) =
[+3, 5] do PI™ — Py, =5 < L(3). Niit m (4) di dugc ddn nhan. Ta cap nhat cac
dong chay nhur sau:
P.=4A,=5 Pu,=10+A,=13.
Vong lap 3
L(1) = [-.s0]. L(2) khéng duge ddn nhan vi P, = P3™. Nt 3 chua duge ddn
nhdn vi P, < P™. Cho L(3) = [+1, 5], véi 5 = By~ Pj;. L{4) khong thé
duge tinh tir ndt 3 vi Py, = P™. Ta c6 thé ddn nhan nit 2 tir 3 vi Py, 12 dong
cong sudl duong. Ta ddn nhin nit 3 nhur sau L(3) = [-2. 5]. Niit 4 cé thé duogc
din nhin tir nit 2 do Py, < P™. L(4) = [+2, 5].
P.=5+48;=10.P;=10-A,=5.Pyy=4;=5.

Yong lap 4
L(1) = [-oc]. Ta khong thé din nhan nit 2 vi P, = Py™. Ta ciing khong thé

dan nhin nit 3 vi P, = PT™. Ta c6 thé din nhan ndt 4 tir ndt 1 vi Py, < BT
L(4) = [+1, 10]. Ta cép nhat dong chay nhwr sau P, = A, = 10.
Dong téng = 10+ 5+ 5+ 10=30

Vong lap 5
L(1) = [-,e0]. Ta Khong thé dan nhan cdc nit 2, 3 va 4 do Py = P™.

Thuat todn dimg lai v6i dong chay 1dn nhat 1a 30.
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20 Phin mém tim Max Mow — Min cut

Phiin mém tim Max flow Min cut dirie xay dung die een g

linin

fi Illlll Hn‘ s J Lk il ”]?‘I i [ 1 My
" ' i i 5 ”!'I'

quan hét Primal-Dual, Phin RTR
\ mcm dirge vig Bémg ngon ngir Lava, Giao chién el

Fhﬁll I'I'Hi-FII nhir ‘-"I' hinh i H-‘l” khi l.hll i Mrl“ hiowi I|||'|" [I]ﬁ:”r Rl 1 nd Iﬂ il
C Nl nl

mang, vit bing 4 ; ki :
Wk V& b phin mém iy, phin mém s& tinh toin cho chiing 11 pid trj

dong chiy e it el mang i cde nhanh i rong Ap ¢l nhiés nhat, F3¢ (¢

hitih dung, ta xét mang Demo al o hinh 3,14, Sau khi tinh song, e din
¥ i1 'H ]

i thuge cling Wp vii T s mEng i do, cae dinh nio thude Clng Hp vai §

46 mang ang. D vi v the
NE miu viing. Dir vivo di ta e6 the gé ding xie dinh dinoe cie canl i

tronge p Min o C g p i i
,!- ﬂl M”l . !}” '.l L|IIH. f--”ll] i hl” LTIllh L “ﬁ i'”,'“]“ “'-:.”.l hl”il._" IIJ'I'H,I

Phiin mém tinh toiin due ¢hoctdi da 1350 i

b= g aw PR Tren i

| | ‘ . !
Chwong trinh tim Max-Flow Min-Cut

] il Tl i M4l .‘\.jli"ll
L

X0 e e e i

Hink 312654 gy o
L o dic ceia phids mim tim Mo Mo Miscus
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inh 3.13: Két qud Max

fl

Noi dung mot s& file nguén Java modul chinh clia chuong trinh s& duge

trinh bay & phian phu luc. ‘

Tham khéo mién phi céc tai liéu khéc tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét luin vin tron géi website: luanvantot.com Zalo/tele
0934573149

49

3.2, THUAT TOAN NHANH VA CAN

Thudt toan nhinh v eqn 1 mot thudi win tm kidm,

Khén ddu tir mot vin nhinh (co thé i phirong dn, 180 gidi) khi thi, bling
mot phitcmg phip hode thuft win nho dé w thire hién qui tinh sinh cde
nhinh, Ciie nhinh ndy nim trong cie 1i gidi 6 thé ding efia bii todn,

Song song v qud winh sinh nhdnh, w phii dua cic e vio dé kicm tea,
s0 sinh nhim G ra 18 gidi 101 v,

NEu mdt thp hop cic nhanh cin mot Lo gidi khong thod min md trong
ciae cdn thi thp hop cie nhanh d6 chie ehin khong phan 1 180 gidi eda bi win
VLY Towi e khdi qud trinh tim Kidm, viée sinh nhdnh theo e nhinh niy by
dimj L.

Nt Lai

Branch and Bound is o peneral search method,

Starting by considering the root problem (the original problem with (he
complete fensible  region), the lower-bounding upper-bounding
procedures are applied 1o the root problem,

I the bounds match, then an optimal solution has been found and the
piocedure lerminates,

Chherwise, the feasible region i divided into two o more regions, these
subproblems partition the feasible region,

The algorithm is applicd recursively to the subproblems. 1f an optimal
solution 15 Tound 1o a subproblem, it is a {caxible sodution o the Jull
problem, but not necessurily globally optimul

I the lower bound for a node exceeds the best known feasible solution, no
globally optimal solution can exist in the subspace of the Teasible region
represented by (he node, Therefore, the node ean be removed from

consideration,
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The scarch proceeds until all nodes have been solved or pruned, or until
some gpecilied threshold s met between the best solution found and the

lower bounds on all unsolved subproblems
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33. TONG KET CHUONG

Chwong 3 da trinh bay hai co sé I§ thuyét dé xay dung nén phuong phip
nhiinh va can dp dung cho bai todn quy hoach mé& rong ludt dién truyén (ai.

- Dinh Iy Dong chay cuc dai va Tap cit nho nhat.

- Phuwong phdp nhdnh vi can tdng quat.
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Chong 4
OQUY HOACH MO RONG LUOI TRUYEN TAI
BANG PHUGNG PHAP NHANH VA CAN

Chuonyg 3 di trinh bay mot cich ddy i cie 1y thuyet s& duge i dung
dd xfy dung nen phuong phip nhinh v edn. Trong chuomg 4 didn dity ¢ trinh
bity cy thé cic tmg dung cioa cic Iy thuyét én dé gidi quy€t bl lodn 161 L
hod von diu tr trong quy hoach md rng hedi dién Lriyén tii.
Phircng, phap nhanh vie cln trong b tadn niy dugic hidu mot cich s
lric: nhr s
E.Ilr_L‘iiTlit:,‘-:Ii
B i
l t:'i:\u:,-'ﬂ."'n ill:i'.ll-lul:'.ll:i:l:'l; 'ﬂi'lllJ 11'II;5 h'll'lh\

bt Lol mang
e e

— l K& qul ena Khin iy 1

. B O — lidn L v mit Ih'ﬂjl Clie
[rmp ehivong rinhs Hoh i Dong eong Anilil phuong 0 ke divy
evie dal (1,0 v up ci i il & (raluih™y ma mdn phiudong
' i ToAn s oed mdl gl Wi P

l Sa¥h o ul phibi  dhimg

T#ean™ a8 kidm sodr vigo

fan Lugt mds rong cde canl BRI rong S, with “nhdnh™ nhy.

¥

K&t qui cia khal oy T
fno momon &0 plddng in
md rong thoi min cie
g bubc v 16ng von
A b b O Pl dn e

T, = ey O ol il /8 L phusomgp
Tinh o g von o o ciii cie phung dn 16 .

' Dt “cfn™ 1 didu Kign Iy, = L vl S,
chi chifa cie whanh nol v mit st T

Suu diy 1 se pghicn cuu cu the noi dung cia phuong phip
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4,1, NOI DUNG PHUONG PHAP
411 CHUYEN i THOMNG DN SANG MO THNID BAL TOAN MANG
[ gl quyer hin toan o s¢ mo hinh hod hewdn idén uén thanh il

network oo dang tong quilt s

. o d o
T
\c\‘(‘ﬁ e

i <8 b M Tl .fr.ilHll_' r;’.Hr:f'I r.f'r_.‘”ll.; R DA (i .hrl‘ ”ﬂ'}:”” rhrl"H

Troig dis;

S e g L mdl sidu Ilj',llﬁn cO ehng sudl v cang i

G g Dt cite nil e ndn v may phat

Lo iy D e il oo ndi vl i

T eliery yram H HEH =i AT ChaOig UL v L'I"Hi;l, i
Mung tren Dao gon edo mob nnl sidu npudn 5 vicmdt nat sidu il viv mdl ap
B it mat Gy e bag pom Cae nil ¢oo i van mdy phat (G, cde ni ¢o
fon v pli G (0 v e nat khamg ndn van may phai ctng kKhoag noi v 1.
Cianhe noi tie S den cie not e oy plait ol ed mdt chico di e 5 viv oo kKhi ning
truyen i g cong st lom nhdd g edng sudt phat can may phiad to oot
da, Candr non eae not o phio s Aen T el cdo mat ehada dén ' vi ed Kha ndng
Hiven G Jucmg cong suidd lan nhit h."mll.', comg st phit e phag et o di,
Canhondiogie cie mat khomg phin Bnat S vic T e had chida viv e khi nang
ruyen Gii lrcng cong sufdd 1an nhat bang mdn i oyén th ela duong, diy
o e By Gp turomg ang van s dd ket day e b didn dung xét. Vide
e dhinh cde canhondn gt che it dira theo so dé ket day caa ludi dicén dang

Xt

Tham khéo mién phi céc tai liéu khéc tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét luin vin tron géi website: luanvantot.com Zalo/tele
0934573149

54

Cii:
o tdng dimg eong suft lon nhat cice phiy i co thét nhin duge
(3 CWng eong sudl phil
L tdng cong sudl cia phy

Ba dai lueong rén 160 thi cie quan he sau

F..=L=G |He thong khong by thicu cong sufit phil
F,.. ~ G=L [Thi¢u cong sufit phit -

Giidih han truydn i ci dutng day vi trgm bién ip bi thi¢u khicn
el G |chomae di thin cong suft phit nhing phy tii viin khong dugc

cung ¢fip dit cong sull

oGl |Thicu cong sust phit v gidi hyn truyén i cda duimg day, wam

Dé dé hinh dung ta xét mot mang dién don guan s

; == Tihi
®_ 0 = A0RMW

0, =3

LOAW 218 iy Ml

tnrimg day kép
M 2x SMYWY

. e ; i han
(i ®_——| T '
fy ; 10 10 = 20MW

; chng suit
25MWx 210 ”E“E}" e : iruyén 1

el nluinh L
20 NI

20

\

Hind 4.2 : Ma hind network eida i thong 2 nit don giein
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a3

8] day:

Fonue = 20 + 10 + 20 = 50 (MW)

G =20 + 50 = 70 (MW)

L =40 +20 = 60 (MW)

Nhu vay mang nay cé

F .<L=G

Mac du thira cong sudt phit

nhung tii vin bi thiéu 1MW)

s . 720 do gidi han truyén tai ctia dudng
diy chi bang 10 (MW).

Hinh 4.3
Ta c6 thé hinh dung trong trudng hop nay, duomg day chinh 13 “nit cé

chai” ciia mang. Chinh vi viy ta cin phai xay thém dudng day tai vi tri nay.
VGi mang don gian trén ta c6 thé dé dang tim thily “niit ¢ chai” ctia mang.
Déi vdi cdc he théng dién 6 nhidu nit, mudn tim ra “nit ed chai” ta phai dp
dung thuat todn Ford - Fulkerson vi dinh Iy Max flow - Min cut. Thuit todn

-

Ford - Fulkerson s& dwa ra cho 1a gid tri F__ cling véi lit cit nhd nhat clia
mang. Dinh Iy Max flow - Min cut di chimg minh rang F, bing éng cic
dong cong sudt ctia cdc nhdnh nim trong 14t cit nhd nhat nén néu F,.. nho
hon (6ng cong suat phu tai L thi ¢6 nghia I3 ldt cat nho nhat chinh 1a “niit cé
chai” clia mang. Ta s€ cin phai xay dung thém dudng day hoac tram bién ap
tai edc nhdnh trong it cit nho nhat nhung véi rang bude la téng chi phi xay

dung phai 14 nho nhat.
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412, HAM MUC TIEU VA CAC RANG BUOC

1, Hihm mue tido:

minC' = ¥

fre el ful

m”'.\"'l :
e )

trong di;

WO g von du e xdy dimg thiét by mii.

¥ (uw): nhdnh gittn hai nitu vicy © B (04p hgp clia 1At e edc nhanh),
* miu,y) ¢ 56 nhinh man gt hai ndt (u,v),

 U'tuv) ¢ hien quyct dinh duge dinh nghia nhir saue

| !”f,h‘.“‘l .,,-.lrn I j"“'

Lotk (R

'”, !ILH, ﬁ"':l 4 I||-|!|I'| i ..lrlll

Lig vl LR

£ e v)

' vy 3 AT
i=l

vii AC chi phi xdy dng phn tir song song thit j cia nhdsh néi

il i it x vy, ’
2. Che ring buge:
a. Rang bude khdng thicn hiat cdng sudt cho phu tdi
pv.Vyat (seViraV)
o (VU 10ng cie dong cong sull trong cie nhidnh thude T it nho
i (vit cting bing pia try F,.)
=V Tapcon el N chia ede nit rong, dd ¢é it sicu ngudn (5)
e VNV chifa e nit trong d6 c6 natsiéu thi (T)
« 1. 1ong phu L

b, Ring bude vé phi tai

21 .“H'n{'”‘ v zf'll’lll:h‘.l'}”r{”ll"} al
4

Dty 150
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WK < chi s6 eha tap it nhd nhil b2y K e,
P vy edng sufit truyén i uén nhanh noi gite nit u vinit v,

P )= AR,
jml

AP dung lugng eta phitn tr xay theém thir j & nhdnh ndn gite

{aek®

i uovil nal v

4,13, 50 b0 KHOI

Budie 13 Tinh Max (ow — Min cut cia mgng ban dfu ta s& thu dirge mol 1p
hop cie nhanh ndm trong Min eut vii day chinh 1 ede nhinh mi t¢6 khi
ning M rong.

Bigdie 2: Cho j=1 (j i s thit e b thong — HE thong thit 1 wwong dromg v
hé théng ban dau), j, = 0 (it tr cia he théimg 101 ), ., = 0, o= 0 (von
diu 1 160 ) vin NC = 0 (néu NC, = 1 ¢6 nghin I he thang thir ) 1h mot 16
ciie hiy)

Barge 3: Kitm tra NC =1 hay = 0 cho he thong thir #j. Néw = 1, hé thng thir #)
ducre st dung Lim phuong dn 16w eye bo, chuyén sang bude 15,

Baie 4: Tinh todn Max (low — Min cut cho h¢ thong thit j ta thu duge tp cic
nhiinh 5,

Budge 5 Chon mot nhinh i trong tip S thém vio b thang thiv it HE thang
nity tum then dirge goi [ he thong thir ij.

Bude 6: Kidm trn xem hé thong ij oo trimg vo 160 gidi cuc b kKhong, Néu cd
chuydn sang bude 14,

Birdie 7: Tinh von diu !, = 7 4 C(PYu,v)) cho h¢ thng thit #i.

Bude 8; Tinh thng cong sult gidi han e e canh pimm trong Min cut et he
théng thit ij, P/ (V.V)

Buge 9; Tinh ¢, = minimum (€7, 7, ),
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el gy e
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P, ciia phitemg phip
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- P . 9 Lo A
Burdie 102 S0 sinl G0 T Mo fonhd hom 07t khomg can plui xéi

cie phuemg, dn e he thong: ti i, clinyEn sang e 14

Bude 11 Cho 0 T P

i i . i L i e ".".:l. I.II-II.II-II..:'.'“ Pt |.I
Bigge 12: MNea € “H nho hom ¢, el €7 = L7 Y ] = Ju !
LLLILLIN P

buic 14

Bare 13z Mew b, W L ol £ G ST VAN = L chinyen sang Do 15,
MeEy o, nhi e 1 chuyen sang i e thean

Buie 14z Thernn plunmg 1 LY TR

Ruie 152 Kidin i xem 1 e vae nhinh tong 1p 5, da dime ket hén clara
MeEw el cho e b chuy G sing b 5. Mo o th clinyén sang Infdc 16
Barde 16z Kici e |, hay cluns New el el o b i sang: e <
Burdy 10 M) = e prlieecingy syt A T pliedmgs o (01w, I, L i

\ ' ; Ao e el ke 12 KEL thae gua trinhe nh tedin,
¢l T von HILR AN

49 AP DUNG PHUCGNG PHAP TINH TOAN CHO MARG 21 NU

CHUAN CUA HOI DONG DIEN & DIEN T QUOS TI (ILEE)
Fheo quy dinh eia TEEL, vac nplicn cine ve guy heweli Tt i dhén
plidtl e tinby tesrn Kicim fra tien cie mang chadn ol TEEE Mange cludin o
iy b Tnc L vy el v s Tieu chufin e do e mhic et theo
""“I hurdingy Kl ihing gt ticn Jimh A0 e dang dinl gt vinde chinde xie e
cite nehicn vine,
420, SO LIRU AL VALY

Vg 21 ot el v TR

Tham khéo mién phi céc tai liéu khéc tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét ludn vin tron goi website: luanvantot.com Zalo/tele

0934573149

ol

Mt L

Pl il

M 17

MNilt 7

Mt 18

Mt 13

|

hl_[“h'll " j__rwmm
TR
Mat2 |
(=) E’”)

Hinh 4.5 Myng 21 it chudi et T

I

Tham khéo mién phi céc tai liéu khéc tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét ludn vin tron goi website: luanvantot.com Zalo/tele
0934573149

61

Vi cdc s6 lidu cho & bing sa PIMW], C[M§]

Being 4.1 : 86 liu cdng sudt

1T | N | NO
il | - 8 i
2 | % | a0
3§ '3
4 b i
6| 8 110
6 | 8 |17
7 | 8|
[ & L
R | B 0
10 | 16 | 18
IR
L O
B 0 . e 1
14 | 20 ]
B 1 | 4
1L { )
w6 | 7
T
il D O
2 | & |8
- T L
AN
g3 | 70 | 18
24 G 12
25 | 1z | 18
28 [ 12 | 14
27| o8 |47
28 | B | 13
55 | & | 13
ap | 7 |18
o I T
a2 | i1 | 7
i T
34 | 8 | 10
a8 | 14 | 1@
38 12 18
av | 20 |
a6 | T
ag | T
o | & | T
R I
4z | 0 | T
Ay | 13° 1 T
a4 | 12 | T
A8 | 4 | T
44 | 10 T
ar | 8 | T
an | 4 | T

Lespl
MF
MF
M
MF
ME
GulS
M
rAl
TBA
TEA

TIA

b0
218
Bl
(B8
oD
)
B0
oD
bD
B0,
B0
po
2Lk
(3]}
(B[8]
1o
(318
(3]8
po
B0
0]
po
B0
Tl
T
Tdi
1l
Ti
Tl
T
TAI
T
Tai
Tl

1 T4l

TBA | 1

TiA |

P(0)
i Hs]
GO0
BAO
400

400

'_1I|:mn

o0
20
220
220
1000
a0
220
a20
1820
220
220
G
17240
A0
240
140
220
220
180
Fho
LhlY]
ﬁ'r.'rh
1/
650
190
710
450
870
200
Fi]

P{1)

P =ty B [ L =

510
610

n0

nia
HOD
500
220
an0
400
250
300

220

220

290 )
240
22
220

220

330

220
220
620
310
400
240
30
220
270

Pt P S R T =

P2y | P(3) | Pa) | CLO) | (1)
A T S 0 S
i - 1 3
S N O 5
] i} D i 0
i I
goloe te e L
i N
v T R
a0 | 0 | 0 | 0 | 132
0| o | 0 | 0 | 124
B0 | 0 | 0 [ 0 | 123
o lw [ oL @ 188
(T o O O I
B0 | 0 | 0 | 0 | 80
H o | o | & | &4
R N R
T O O e
Fh0 | 260 | 280 | O | 20
0 0 0 0 | 63
6 | o | o | O | A2
G I T O
G
550 | 250 | 260 | 0 | 80
=% | G O | O 1 ish
H ) I R -
A T T
nag | B30 | 830 | o | 32
0 o 4] 0 1
g | 0 | o | O ] &4
10 [0 (MO | O 2
] 4] ] ¥ i
0 0 ! 0 Ch
0 | o b | 0 | 48
g u o 1 0 140
o | 0 | 0 | 0 | B0
T T O .-
0 0 0 a | o
B o | o | @ 14
1 L 0 0
! 0 0 o i
T O O
T I
O I Y
g | e [0 |-@ 0
- 1
I N e O
o | 0| @ 0 i

i fgn vat chi phi xdy difng ci

it eeie nheenh

Tham khéo mién phi céc tai liéu khéc tai luanvantot.com

c(z) | Gy
1] g
I
I
fl ]
0 0
a | 0
{ L]
0 i}
122 | D
124 | O
130 | 0
0 0
o | O
B | 0
6 | 0
o 0
o 0
20 2l
2 s
0 0
o | o
0 0
v 0
i 0
0 a
0 | 0
12 ag
0 0
0 0
0 (R
on | 28
0 0
0 i
: 5
i 0
0 0
0 0
i.':ll |:|'
0 0
0 0
0 0
0 0
0 | o
0 0
0 i
0 b
0 0
0 i

lololoiola o

I jcw
1 - T G;E-=E o P e R i e | l:l_"I

Ina
Mo oo o

e e = S = = L [ L

= === =1 ==

P

P

=



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét luin vin tron géi website: luanvantot.com Zalo/tele
0934573149

2

Reing 4.2 D bio phy it

’ Cong suil phu i e | Cong sudt phy tiii Tang thim
Mt cb phi til (MW) (MW) MW)
20 5010) I.IHF-S =
5 4510 150
| 425 850 325
235
B 360 OS5 i?:’
1(} 125 ."jrﬁ[il : l”
12 400 710
16 550 R0 320
0 0Ly 0
Cie nut khic 1017 i " A
‘ ; 6127
Ty | 4127 3

Betng 4.3 D1 bide ngudn

Cong suil nguon il {.‘ﬁny, S TH np_uﬁu_m'-:*ri' Thng thém

MUt cO ngudn (MW) | (MW) (MW)
| MNt20 (0 900 ’mn
Nt 1Y sl 1 200 a'H‘.IIIZI
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Ky hidu;
& MDD nondiu
s N pit cudi
«  MF; mily phil
= TBA: tram bién dp
=PI dudmp day
e P(O): gidhi han cong suft truyén tii cta nhianh hign ed
o P, P(2), P(3), P(4): gidi han cong sull iruyén L cua cde nhinh xay

thém thir 1,2, 3, 4
s C(1), C(2), C(3), C(4): chi phi xay dung caa nhinh xay them thi 1, 2, 3, 4
« 5ot siéu ngudn
o T3 it sicu L
= O tap hap cde nil cd ndi v may phit

(rddy G = |2, 3, 20,9 1%, 17, k3; 18}
= L1 hep cie nal e ndi vai phu |

(r day L= (20,5, 1, 8,9, 10, 13, 12, 14, 16, h,4])
e Tong cong sudl phat 1

€ = R0 4 900 + B50 + 900 + 1200 + 850 + 760 + 950 = 7260 (MW)

= Tong cong sudt cia phu thi

L= 785+ 750 + B50 + 595 + 17 + 550 + 190 +
+ 710 4 450 + 870 + 290 4 70 = 6127 (MW)
Ta thity rang, Wng cong sult phit 1dn hon ng cong sult cia phy i,

nhung cic phu tii vin khong duge cung cip di do Ludi fruyén L cla hé

Uhding. Bai todn dat e 1 phili xay dng thém ede duimg diy vi tram b dp

wiri ¢hi phi nhd phat.
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422 CHUYEN HE THONG SANG MO HINH BAI TOAN MANG:
‘chuyén sang mo hinh mang nhu & hinh 4.6 dudi day

Heé théng trén dugc

D Q320 e
e {I-'?Ejp: ____-'.._, B i
i -x- l-.h-.\:. . 4

Vi1

Hinh 4.6: Mé hinh mang ctia hé thong 21 nit
Nt siéu ngudn S ¢6 mau vang.
Nt siéu tai T c¢6 mau do. .
Céic nit trén hé thong dugc biéu dién bing céc it ¢6 cling s6
Cic nhanh noi tir 5 dén cic nit thuoe G = 12, 3,20,9, 19, 1712, 18}
ludn cé chiéu di tir S.

' Cac nhénh néi tir T dén cdc nut thuée L= {20, 5, 1, 8,9, 10, 13, 12, 14,

16, 6,4} luon ¢o chiéu két thic o T.

Nhinh noi gilta cdc niit khdc trong hé thong c¢O hai chiéu, trén moi

nhénh ghi gidi han cong sudt truyén tdi cla nd vi dong cong sudt chay trén
ahdnh. Vi du nhdnh V20-V35 c6 0/1020 nghia la dong cong sudt trong nhénh

hién tai la O(MW) va gigi han truyén tai clia nhdnh la 1020(MW)
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(i)

Suu khi tinh duce min cut, Ac nat pn cling p won 5 s oo na ving,
edic il ndum cling tp v T 8@ b miw 4o,
Tren phin mém
Step by Step: chay chivromge trinh tirmg e
Stop dimge
Run still Finish: chay himmg winh dén khi ket thiic
Dene: chiy mang deimno
Clenr; xo sach imin hinh

Min cut: chirmg rinky dim vomin cut el ming,

423 CAC BUGC TINH TOAN;
Barie 1:

Tinh max o (F 3 vivmin et ban Qo cli migs e

- K i =
¥ i
£ ' & .
l:h':'#] |._| Il rw,- sl !
f l g
j J"l w . .h'. AT ﬂ'l'.
Al g
o 1 =1 Lokl AR i
i i I p AR o
.-. 1t ' rar) i

.I II"“I'I”II'I'I i ‘ Ilﬁlllm
1, I biof ik [FRILIE 1| ' 1hakl |"'.'Iu”:lll .
Ll .

f i id
finli 4.7 Kt el Hiddt by flonwe vied st e el beon olein ene ik

Kot quin thin dirgie nhir s
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fify

F = 5782 (MW) <L

A LEi it i Hii ﬁ””-l irtll
!"‘- Ill.h'i'T 3.T,13-T, 11 1 ﬂ ru 2,11 -0,
min cul =

LELL
i: 14 12-16, - Hb}
Kidm tra ta thiy Wng edc dong cOng qufit chay trong cde nhanh th;z;
I : 4 BOD 4
b cut = 900 + 850 + 595 + 190 + 210 + 17 + 500 + 220 + 220 4
+ 220 + 340 = 5782 (MW) e
Max [low < Téng phu i do do phiti tang max {low 160 (Fyy, = Ly. bé
I - - B il i i i 1. 1
ihng max How thi ta phiti thng gidi han truyén L ein cde nhdnh nim trong @p
I ! 2 otk 4 -."| H
min cut. Do ngudn va ti T cts dinh nén trong 14p min cut gie nhinh ndr val
vit T khong due %61 dé tang gidi han ruyén L. 1
it vy ciie nhinh e thé dueie got 1 nul o chai & trong mang s¢ 1

110 Vi
adiip

| 0= 20, IE I"-H i H I.'ll I411 T & - 10

Chi phi gy dimg them cie dutmg diy se Jn Tt 12

|G- Ill ll 6, H l H I ’II l-'l,'ll I.ﬁ.ﬂ llli

i !.
bl i L ).
thém o l““:"]‘"ﬁ I.h.'l.}' II-IH-,F I'Illﬂ-t of ﬂ!'l!t" L il drh K- In ¥ ‘.ﬂ O { 1) 1] tM‘E‘}
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&7

SHH khi .‘-':“}I" thém lll.'l]i”h H-]IJ ]| ”I'ii']i I‘j-nl] ]|||'| (VTHES l'h'lw vil I“I'“ ¢
ming v duge ket qud nhir sau:

ut clia

Sl Shep | B | Munskfuin | pIMD. | e (] |
ﬁr.'m.tluu
B N

Wil = ===,
| S

. TR diddnry —
|||||||:|||.I 7y r hrl'__F
S -.W.__-L g
= e T
o =il 2 egn—
= ik :'f.l’:":',n'-"—_,
— ¥,

Lt il
',.;:_;:j,ﬁﬁiﬂ',':' o gavaie

e ol ~aam

[ERT I ] A
sy

B v i
g T :LM
A Y ' ; : DT T
: S
AL e e

Masid flom by |

il 4 82 Kt quaci tin X fleswaimin cut khi vy thém fit ihicinde 5- 1)

B, =507 W) <L,

el Lk 1T firdie M=

imin cul e 17,8-T, ﬂ ';{Mj,hq 811 :”-‘1-.3]-_

hinhi KAy diees thAee cns mlidnh La:

M-20,0. 10 8 11,
T by el ph xdy thém tar ahdnh a0 nlial do do tsé xay thém nhinh

d et o g mod e két qua nhur suu:
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6O

Surdie 3;
Sau khi xﬁy thém nhinh -8
ﬂl.plll.fnll i “J _J
sl

1:' 'l:lll"r.' il '-‘Ir

Hinhi 4.9: Kér qui tinh nax flow-min et ki xdy théh tai nhinh 9-8

Foe = 3992 (MW) < L
min cut -

10 lhl

[“i Il'l. 1'}'.'? I,,I'h'l1 HI I I.l T,h- II]l'I l IT 14 I.l ﬁ 12-106,8-4]

Ll'n phi xay ding thém cie nhinh 1

L1

10 - 1'.] -1, 11 H II !.'hll Itr.ﬂ -H

Tu thily chi phi xay dymg thém ti nhanh 12-16 10 nhd nhit do do t sé xiy

dumy tai nhinh miy v tinh max Mow-min cut the duge ket qui sau;
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Buéc 4:
Sau khi xay thém nhanh12-16

L Aunarein |

-L-:_.?‘%"

%ﬁq;hﬂn? f o Wi | i

{ % R T st ©

)
ra L, - a T4 - ook - -
Fitre _ K e it max flow-min cut ki cangmotal nhdnh 12-16

. =6117 (MW) <L
Nhin vao hinh v& ta thay lit cit nhd nhat s& di qua cdc nhdnh néi véi T,
nhur vay ¢6 thé hicu 1a khong thé mé rong thém duge nita. Thé nhung max

flow van nho hon t6ng phu tdi. Nhir vay viéc xay dung thém tai nhdnh nay I3
khong dat yéu ciu cung cip dii cho phu tai,
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B 5: |
Ta chuyén sang x¢L cho nhinh B-4 vit tinh max flow - min cul cho

g, e kELgud nha sain
|BAT A

A L..

e ALy

'.11

il Pl LR r '

Finde d. 1 Kt quuad il micay flew-min cnl ki xay it nldnd S-4

[ o097 (MW) < L.

Citng giong nhir toadng hop wirdie, vice xiy them tai ohinh nay khong,

iosit it v bude cung cip di eong stidt chio ph i,
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Buge

‘Ta %t nhanh 12-14, tinh max Mow vt min cut ta the duge ket gqui s

Luu_J A o
St T

g

'I. xr ."“ 1 ".

“' Ji'lll
A § -

_Iﬁ ) i"' ey

‘#’ e NG

Lt r'l'll"riv L

iy 7.":'

",".!.I_ "." 1':-_:,, _;.,",_.‘ k ""'I;."H'I"'"--,

L
IJ‘i."ntill'.i' l.i'rﬂii 'r_,_....—-—"'"\ W- T gL
T *"" ,, i n.ﬁlll 'I. .'.. eite 11 ‘“‘_"_l_h‘_ 'h—llr._
A WYy P Ly o

L

Hinh 4.12: Két yui tinh max flow-min cut khi xdy thém tgi ahduh 1214

E..=06127(MW)=L
Qui trinh gidi bai tdn dimg Lt day.
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T2

43 KET QUA VA DANH GIA

s
&
Nt 20

_/L\_b_ T.u..

Ml &

Mk 16
Al

Nt L3

RTITRY

Miit 18

ok
©,

s ! Mt 19
— S

S

J, Miit & A TR T

Mt 9

Hink 4,13 Mang di¢n sau khi dd duge quy hogeh med 1ong
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flcing 4.4 Kep iptied beli toin

Lo thio Iy Phuemg dn 167 wu Von diu tir {M"ﬁj
Miy bich fip () {)

| Biromp day 8-10', 8-9', 12.14' 209

| 'i'tillj*, von diu nif 2010

Neu e xiy dimg i mér nhinh % 10, 8-9, 12-14 thém mdt nhdnl o6
KON SUAL gidh han wiong ng 1) 340(MW), 240(MW), 220MW) thi 1 ¢ 1l
ducie gid i el ham mue tidu 13 ghod nhat, thod min maoj Fing bude i b
AT

Tov dd hai i coa bii wdn 13 chiim do kh hiomg tinh todn lon, B vi.
khi thém maot nhinh vie he thong e phii tinh i Max flow Min cut viy L

thu dlirege i L hitp ciae nhinh ed hé durere x4y mii,
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KIT LUAN
|, Bii todn quy hogeh mé rong ludi dien ayén il 1 bii wdn 160 wu daomye

tidu phite tp vidi ndi dung xic dinh xem ta ¢ xdy dung thém & din, khi
nio, thict bi mai loai gi o8 ddp dng kip vai k& quid du biio ngudn vl i vdi
vion diu tr viehi phi van hinh nhd nhat,

Viee pidi song song hai bl 1odn 10 wu von ddu vit chi phi van hinh la rit
phite tap nén tén thie (€ ngudi ttich hat bAi todn e gidi riéng bidt,

Hitn nay cé rdt nhidu phiong phip gidi bhi todn quy hogch md ooy ldi
dién trayén 14 dun trén cic cong ey tofin hoe nhue ede thudt todn o tud
nhan o (Tim kiém Tabu, Mo phong 16i), thudt todn nhinh vi cin, ly
thuydt triy chai. ..

Phucmg phip dé xudt trong ludn vin nhy 1 sy ke hep cha phirang phip
nhdnh vi can vdi 19 thuy@l bad todn mang thich hop 08 gidi bii toin quy
hoach md rong ludi dién tuyén i cd dace diém: ::'inh. (61 von ddu .
Phin mém tim Max low — Min cul 5@ chi ra cic thp hap cic nlnh ¢in
phiti mdr rong, phueng phip nhinh vicedn sé tm o phuong dn ¢o vom din
L i nhidl,

NEW ket hop phuang phip vii cie thudt twin ti wé ahin tgo nhi hé mé,
phuang phip 6 khi nang tmg dung viw quy hogeh hé thong dién thye 1€,
Mgoii ra phuemng phip ciing ¢6 thé dp dung cho quy hoach mang lidi vidn

thdmg hoie dudmg gino thong, ..
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PHAN PHU [

L. Phy lue 1;

FILENGUON JAVA MODUL TINH TOAN MAX 11LOW MIN CUT

public class ComputeMaxFlow |

priviate BasicGraph Cr:
private Vector restdFdpe;
public: TreeSearch MowRES-

Il?ll‘hI“I.' 1’.'umputuMuxl-'hm.'”!u.ui;:ﬁ.'r||p|| Inm'r:_'g-ruph} |
Gir = basicpraph; :
residFilpe © pow Victom )
init();
}
public vold inig) ¢
i = Grenlidpe):
fot{int | = @ j = i jey |
:-"“'H'H I;Ih.'ll..' "'\-||I1|_'r'|.'||||l||:1_' {'Hlll'lq;ll':qr'u:i.'“ ir-”'"-"i”]'l.']-'i-'{“‘i
.'.J.I:'u.'|t'<|j'.1.'.q.h.*l'rr|:'Fhm-{ii}; o
}
i I'i"-ii“'l.fy,i.'.hi,ﬂjt].'
forfint k = 0; k =< j: ki N
supei bidpe siperedpe (.‘-'-u:n:rl-:t!;r,r.m-‘u’d|-:Lly_r,rh:m..-r:mukj-
spere e | ilt‘ll!lr..'l"ll:rwtljl}; 1
i
'
PH'IIU.'\.'IIL‘!J ol gotineSiop() |
superVer supervers Lanw'Uq-r}tir.wt:m1.‘~h.un-::f;-
Mol = figay TreeSearehitn,; i
Mo BBI75 begiing )
:"~'|||I'n.'i"-’c-r superver = {SuperVerp iebrlain S ik ):
HEtisOver()) ¢ :
il i = 7T
superVer superver] © superyer;
superVer superverd:
i |
suporyerd suparved Lobiainlormeif)
Superlidge supercdpe = (Superdpe i i
: : AR Superbdpe jsuperverd ol w il superver §:
i Murh.|11|n{.~.1|pu|r.-.:lp,i:.|'-..=.-.f‘“p“, 1 ! ”“”“h"LI”{ RS
suporverl = superverd:
Fwhile(auperver B superversy,
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i

superver superverd;
[ Superyer SUperverd = supervern superver? 19 supervors: superverd -
superverd) |
superverd ©osuperver? oblainPormer(y
Superldpe superedpe] = [HUITI."I'E':ElHI'.'.J.‘-;I.I]'Ii.‘.r\'I_‘.r“‘,Uhlninf:,dHE.III{'I{}',“purUL‘r}‘_}l
superlidge superedpe? = (Superfdge)superver2obtainBdge Tolsuperverdy;
s redpe? nully |
superedge? = now Superldge();
superodpe? define VorDestiny(superverd);
auperedpe defineVerOripin{uaperver?);
rosld Pdpe addilement{auperedyey,

Y
HOPCTERG § AT W ST S0 | OTaiie wiw ) + 1),
superadpe? definellow-superodge |obtninFlow]));
|
i

!
pablie vond initThisCleaphdy |
RS El.rriidi".l!gu.hi.-‘.:{}:
for(ing j = 0; j < 1; jJ+) |
superldpe suporodge = (Suporlidge jresid Edge.elementAig);
SuperVer superver - (SuperVersuperedpe obininVerOriging ),
superveranerense Ot Ed pe(superedpe);
superver =~ (SuperVersuperedge obtminVerDesting )
supervorinerease nbdpe(superedge);
f
|

]

piblie void resGraphOsteined() |
il pesia P e i ()
foe(ing j = 0; = & j+o) §
Superlidpe superedge = (SuperlidgedresidBdge element Al
superVer superver = (superVersuperedige obin VerOeiging ),
siperver kil EdpeO {superedpe )
stperver = (superYerisuperedpe obtainYerDestiny
, superver.killEdgeln{superedpe);
{
H

puiblic void slepalunding 1) §
it T hisGirnphi );
int j = i
il |
HT| == i)
brenk:
Pt ineSte )
H{istver())
[spesiihe
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it
i while{irue):
resGirnphObtained();

}

publie void ronUintiiFinish() |
initThist iraph);
ilis
poCneStep();
whilis{ HaCOver());
resCiraphObirined();
}
|'.'lH|.'!l|||; Bowlean isOwvor() |
return ((5uperVer)Gr.obtainSink{ )).obtainFormer() == null:

pulslice ot dhisFlow(y |

i N ReEH

Superver siiperver = (SuperVeriGrobtainSink();

inl j = superver.nEdgeln();

loefint k = 0; k = | k++) |
Stperbdpe superedpe = (SuperEdgeJsuperver obtainEdgen(k):
b superedpe. oblainFlow(:

|

relurn i
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2. Phu ||IL:J_
FILE NGUON JAVA MODUL GIAO DIFN VA LIEN KET

imper! javaapplet. Applet

il javaawd, ¥

iport jivaawlevent ActionBveni;
import javaawt ovent. Actionl.istener!
nnprart javautil, Event{ibject:

public closs Gul extends Applet
implements Actionl isicner |

priviie int speedolRun;

private hoolean isAlgWork;

public BasicOraph gAreay] |

jrriwine it thisCivaph,

private static Dl Color BGDEFAULT,
private static final int DEMOINDEX = 0;
privale sladie fnal ind MYGRAPHINDGEX = [
provale sttie fioal il MEWGRAPHS - 2.
pitviie Button Buttond lear

private Button ButionStepl yStep;

private Botlon Bottend ustom:

private Bitton BottonBunTolinish;

private Bution ButtonSiop; f
prubilic Button DottomMind ut:

(vl hoolean slop;

|'||||'|I|i|.' Bhuitton Buitton D e

pulile Builton butiond K

pubilic Dutton hutiont aneel;

puabalic TextFicld NnEdgeC Al

pialelie Hatton ButtonDel Yer;

profected CirnphPanel canvaslel;

private Manel B%anel;

private Panel stfanel;

['J-t'] wale Label silargestl low,

private ComputeMaxFlow lg;

privade static fnal int WDDEFAULT = 00
private statie final int HOTDEFAULT = 600;
privite statie fnal int MINIMUMHEIGHT = 600;
private stutic final int MINIMUMWIHITTH = S00:
peivale statie Hoal int SPOEFAULT = 1;
privite static Ginal int SPAUSE = 1060

pubilic ind currentV X

pubilic int current VY,

public Extend¥er currentVer;
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public Cuiy |
speedol B = |
BAlpWork = fale:
ATty = new BosicGraph|2];
stop - Ll

)

public void init()
pArTay ] = Dol );
canvislod = pew CirnphPancl{ihis, E’-l"‘ll'l'ﬂﬂ“'Ii."{.ltﬂip}llI:F'.
pAray[ 1] = CrenteMNewCraph();
thisCiraph = 0;
Blanol = new Panel();
ButtonSteplySiep = new Bulton(® Step by Step "3
HottonRunTolinish = new Buttont" Run 1l Finish "y,
ButtonCustem = new Button{"  Custom ")
”lllt-.'hﬂ:"ilui‘: Cnew Botion(™ Stop h
ButtonClear = new Buttond®  Clear "ys
ButtonMinCut = new Button("  Min Cut "}y
bPunelsetlayout{new Flowlayout{}):
H"HHEI.JHI:I{I"Iulfl::rj.'g:li_q,\lly:ﬁlup};
hPaneladd{ ButonStop);
bFaneladdf Nottonun TolFinish);
blaneladd{ ButtonCustom);
h!"m'u‘.i.||i.|1||'_|'.||[lm|{‘h_rm']; i
M"th.‘l.]ll.l:!{Hl,lHnnMi|1{'"m];
I.'llulltljlﬂ'ili'l-p.m,:lf".u.'ll'l-ll;.l,l{f';|I_I-,'u-}'l
ButtonMinCutsetEnabled{ false):
ButtonClearsetlinnbled(irue);
stPanel © new Paneli;
!"IlitiH”L‘fIiLIHL‘ e otion (™ Remove Flpe™y:
buttonOk = new Buttond"  OK 1)
buttonCancel = new Button{"  Caneel ';
HNEdgeC AP = new TestFleld(" ", 8);
buiton elVer © pew Buation{" Remove Verles®);
stlfanelsetlayout{new GridLayout( 1, 10));
allarpestllow = new I-“|'I'l'-'-r{:f',f"tl'l'ﬂ}“[!hi.‘.‘i"r]'hf'rl:|.~:||'{lnmh]"
atPaneladd{stLargestl low);
stPunelakd{GHnEdpeC A
stlane Ladd{ buttontK );
At Ladd{ butlon anee )y
stPanel add{botionDel ldpe ),
stlfaneLadd{Bunon el Ver:
buttonOk setEnabled( fhlse);
buttonCancelsetEnabled( flse);
titton De | BdpesetUnabled{ false):
Putton ] eIV or et Dnabled{ Talse);
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llinEdpeCA P setEnabled{ fnlse )
selLayout{mew Darder]ayoui);

IS ouh", atPanely;

" Center”, canvasler);

weld{ " Morth”, Blfanel;

resizel B0, 600);
setlinekpround{RODEFALLT:
HutionSiepByStep.add Actionlistener{ihis);
ButtanOr s add Action] istoner this);

il nEdpeC AP add Actionlistener{this);
FuttonbinCutadd Actionlisteneifihils);
ButtonCanee Ladd ActionListener{ihis):
button Die B g add ActionListener{thix);
Batton D W er add ActionListene r{this):
Pt learadd Actionlastener{this),
ButtonStop.add Actionlistener(this);
MuttenCostemmeadd Action Listenor{this);
Bottanlun Tol sl add Actionlastener{this)

pubslie vasied aetion Perfommed{ ActiomBEvent actionovent) |

i

Boolean g © Gk
Hnctionevent. geiSource] )equalsBittonSiepliySiep))
hnnille EventSteplyStepl);

HinetioneventgetSource() == buttontk || m.'!ii3IH‘.\’L‘r'li.j',l.‘IHi.HII'u.‘fl.‘I',] -

handdleDvent G orlF 0 el )
e tionevent petsouree ] heguils{ ButlonMinCat )
landleEveniMINCUT{eurrent Very,
iaetionevent getsource() == huttonCaneel)
Bl e Fventd anee i)
Hschonevent et Souree) Pattonind el idpe)
handleEvent ELEDGEY:
itnctionevent. petsourced - buttonDelVer
homlle Event Del Ve
Hnehiomevent, petSouree ) copalag ButtonC lenr) & & HaAlpWiork)
handlelventCledr);
H{netionevent petsourced ) ogquals{ DuttonSiop )
handlelventStopd
|I{m.'tJunwuul.:.qt.'i.‘:'mlrm'.tj}.q.'q.|uu|.~.{I!-ml-.ml'u.«umu} dede HaAlpWaoik)
handleventCustomiy;
i metiomevent petSouree ] eguals{ Bt on B un Tolinishy) |
handlelventRunTol mishiy)
PrttonMn ubsetl nablediruey,

|

profeeted Basiediraph Demod) |

Hilnkdget AP
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BasicGraph baslegiph = CreateNewGraph();

ExtendVer oxtondyer = (ExtendVerbasicgraph obtalnSink();

Extend Ver extendver] = (ExtendVer)bastegraph returnSourced);

Paint point = extendver, position();

Paint paint] = extendver | position();

int t = point,x - pointl,x;

ExtendVer extendver? = new ExtendVer(pointl.x 4 i/ §, pointy - 120);
ExtendVeor extendverd = new ExtendVer(pointl.x + 1/ 5, pointy);
ExtendVer extendverd = now ExtendVer(pointx 1 i/ 5, pointy + 120y,
ExtendVer extendvers © new ExtendVer(polntl x +(2 * )/ 5, pointy - 120);
ExtendVer extendvert = new ExtendVer(point1.x + (2 * 1)/ 5, point.y);
ExtendVor oxtondver? = new ExtendVer(pointlx + (2 * 1)/ 5, pointy + 120);
ExtendVer extendverd = now ExiendVer(point] x + (3 % i}/ 5, polnt.y - 120);
FxtendVer extendver? = new ExtendVer(palnt1.x (3 * 1)/ 5, painty);
ExtendVer extondver10 = new ExtendVer(pointhx + (3 * 1)/ 5, polory + 120);
ExtendVer extendverl 1 = now Lxtend Ver{point] x + (4 * i)/ 5, polnty - 120);
UxlendVer extendver] 2 = fiow Extend Vor{polnt ] .x + (#*i)/5, F.;;,inl_}r'_j;
ExtondVer extendver] 3 = new ExtendVer{pointl . x + {4 * 148, poinly | 120):
basicgraph.increnseVer(exiendver2):

busicpraph.incroase Verfextendverd),;

busicgraph, increaseVer{oxtendverd);

baslegraph.increnseVer(extendvers);

basicgraph.increaseVer(extendvers);

basicpraph,inerenseVer{extendver?);

bt graph. increase Ver{oxtondyerg);

basicgraph increnseVer(extendverd);

hasicpraph.increnseVerfextendver | 0);

busicpraph. increaseVer(exiendver | 1),

basiepraph. increaseVer(extendver| 2),

Basepiaphinerense Ver(estendver] 3

]';Nlﬂl'll.|lhr]'-.‘.|.' erlendedpge = new ExlendBdpe{extendver], extendver?, |11y
ExtendBdpe extendedge ] = new Extend Edge(extondver], extendverd, 93
ExtendBdye extondedpe? = new Extend Edge(extendver ], extondverd, 93
|"..‘¢ll|.'|'|l|.||':|.lp,|..' extentdedped - new Ii.'-.'ll;:ntllftlgu{uxluinlﬂzr:‘“ exlondverd, &)
Extendbdge extendedged = new Extenddpe(extendver?, extendvers, 9);
Extendbdge extendedges = new Extend Edge(extendver?, extendvers, 4);
Extendlidpe extendedpet = now ExtendEdge(extondyerd, extendverd, 9),
Estendbdpe extendedpe? = now ExtendEdge(esiendverd, extendvers, 83
ExtendbEdge extendedged = new Extendldpe(extendverd, extendvor?, 4);
Fxtendldpe extendedige? = new Extend Edgo(extendverd, extendver?, 6);
ExtendUdpe extondedge 10 = now ExtendEdpetexiendvers, extendvert, 8
ExtendbBdpe extendedge 1] = new ExtendUdpeiextendvers, exlendvors, 13;
itond Bdge extendedpo 12 = new Extend Edpe(oxtendvers, extendvers, 10):
Extendldge extendedge |3 = now Extendldge(extondvers, extendverd, 9);
Extendbidpe extendedpe 14 © new ExtendBdge{extendvers, extendverl 1), 2);
Extendbdpe oxtendedpe 15 = new Extend Edge{extendver?, extondvert, 1)
ExtendBdpe extendedge 16 = new I".ﬁll;r1gll:",(|j:'.l_'{uu||:|u,[n,,-;;r',"_ extendverl i, 71
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Pixtendlidpe oxtendedye 17
Fostendlidpe exteindedpe T8
Extendldpe extondodge 19
st lidpe extondodpe 20
Piwlemilbadpe extendedpet |
Fistenl by extendedjped 2
Pt Balpre extomdodped
Viwdend Vil extondedpe?d
Pimtenl e extendidped s
FatendBadie extendedpeln
Fiemid e extondedpe? 7
Hmtend Py exlendedped 8
Ftenalbalpe extendedpelt
ExtendEdpe exendedge S

Dich vu viét ludn vin tron goi website: luanvantot.com Zalo/tele
0934573149

al

new st dgefextendver®, extendvir D 1, 10
sy LxlnlBadpetestendveitd, cxtondveril, 1
new Uxtendldgefoxtendverd, extendver 12, 3);
new Dstend ldpe{oxtendver, extendver] 2, 4);
e xten] Calpefesiend vertd, extondverd 5, %)
iew Bxtend Fdpefestendver 0, extendver®, 1)
new Lxtend Hdpedoxiendver O, extendverld, 3);
new ExtendBEdpe(extendver ] 1, oxtondvorl 2, 23
iew ExiendBdgo{ostendver |1 extemdver, 5)
niew Dxtend Bdpe{estendver] 2, extendverld, 12%
new EstendBdpefexiendver] 2, oxtendyer, 8)
pew Bxtenddpe{ostendver] 3, oxtemlver, 1)
new DstendBdpe{estondverd, extendyerd, 2
new Bxtend Pedpefesiendvertd, extendver 1, 63

bt prph.inerenselidpetestended e,
B el ine renseBdpedestiendedge L)
|11|I.i|,'.].l_|'||p1|.i111'|1.':1w|':1.|;|r,!.:{L'LII.‘.l'ltil."l.tj',L‘."}'.
Bosicproph. e reaselidgedoxtonded e b
B praphinereaseBdpedestended ged s,
h.r-:i.'p,l.'|11|||.i|||.'.r1.'.|.'1|.'|'.1.|;|.r,1.‘l[I|.'.'|'.II..‘H&||.2'I.|-]‘,'.'."I]I'.
busiepioph. e reaselidgedestendedpet ),
Bastepriph.ine reaseldpedestended e 7,
Baisiepraph.ine renseldpedestiended el
st el ine renseBdpedestended getty,
syl e renseBdpedestendedge 1O
R gl inerensebdpefestendedge 1
L parinply teieise Pdsef estondodpe L
st gl dne regsolalpedestendedpe L),
Bgsicprapdy e reseldpedexiendadge ),
B pnpli g rensel dpefextiondedpe 51
st g pdic i reasebalpete s tendedpe L),
basicpraplyinereaseEdpefestendedpe 7))
basiegregrh il:u:|:':|w}".:Jp,r.:fr.'.'h'.tl.'ﬂl.h."!.h‘,!.‘| LY H
h.'nii';r,ruph.|||l.'1r.'||:ﬂ.‘Hr.1|!',t'fL'?iLtl.‘rhil.'l.lj‘,i.'|';'J:
I:.'1.'.i1.'].r_||L|r|:|.|:II.'1'I.'.|.‘1l.'|'Zﬂi',t'l:l.'.‘ﬂl.‘rllih'i|]’.*'-'-"”,:|.
Bisdegrrip ineromseldpege s endedpe 17,
BasicpraplyinerenseBdpefesiended g2 )
P:-.'ni-::p,r.'qrll.|:|l.:|L'li'11.‘|.".I|h',df\.'.‘itl.‘r1t'|l.'i.|]’,i..':|!-'l:ll
basieprnphoncrenseldpefestondelpe 243
bistepraphy inerensebdpefestendedge 2 5,
h.;l|l.'i.;p,r.'|]1||.iru'lL':lwH:lp,r.:I[I|.:.ﬂl.‘:r'll.h.‘it]',i.'.".ﬁ_i;
branstieeprragliin remseldpefesiendedpe? 7
Basicpriplineremseldpetestendedpe 26)
bisbegrapheine remseldpe (e stendedpe 2499,
Basicprapdy inerenaekdpefesnendedge J0,
return basidpeiipn
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public |"|H.'¢[i.'f.il'li.|'|l|| { .I‘LTIIII,:HEW{}FHFI]{} {

i

BasicCiraph basicgraph = new BasicGraph();
ilfeanvauler 1= nully |
Dimension dimengion canvislet petSize();
basicpraph.defineSource(new Extend Ver(99, 258)):
|'Hl.".'|l|.‘,f.t|'|:i|‘:]'1.:|c'. lincSink{new ExtendVer( 698, 258));
| elre {
bagicpraph. definoSource(new Extond Ver(99, 258)):
hasicgraph.delineSink (new ExtendVer{6498, 258));
!

retiurn baxicgraph;

pithlic void relreshiGraphics ) |

!

et SizelLwidth = RO || potsize().height = 600)
resizel §00, 600):
supur.updite(p);

public void handleliventMINCUT{ Extend Ver extendver) |

alg = new ComputeMaxFlow{gAreay[thisGraph]);
algrunUntiFinish )
F':.xh.'mi‘»-’ur extendver] = (ExtendVergArray{ihisCaph)source;
ExtendVer oxtendyer2 (ExtendVerjgAray[thisGraph).obtainSink(;
forint 4 = 04§ < gArraylthisGraph].nVer(); H+) |
LxiondVer extomndyvord = (ExtendVerygArrny| thisd iraph Lverselement A );
L'.-'ilt'rH.h‘L‘r.l,l..'H!lliI.r,uf wlop{Color.red): '

Vector Veelor © new Veolo )

victor ded{estendver] §;
minCutfextendverl, extendver?, vector);
H“””"Miﬂ{'llt.HL‘l".J‘Hl.hh'.'l.!{|i|1||'-\.|;_‘:]'_
button! elVer,sotHnabled{ (ilae);
canvaslet.reDraw();

public void minCut{FxtendVer extendver. Pxtond Ver extandver|, Yector vector) {

ExtendVer exiendver? « extlendver:
int i = oxtendveroutEdpe size();
it j = extendver2.inlidge. size();
int k = extendver?.inlidpe. size() + extendver2, out Edge. size():
exliondver? alunpre Color{ € .‘uiur_u|'m'|hr_;_-_};
Voelor vootor] « pew Vector()
o {ing | =0 | =« g -0 |
stiperbdpe superedpe = “""'-ll""!”':f||:'.*",'t'xiﬂlhlvl-'r‘.4-lvluin|-:r.!31.-.{‘:“s_{|)-r
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if{superedge.resCap() > 0) {
ExtendVer extendver3 = (ExtendVer)superedge.obtainVerDestiny();

addElement(extendver3, vectorl, vector); i

}
}

for(intil = 0; i1 <j; il++) {
SuperEdge superedgel = (SuperEdge)extendver.obtainEdgeln(il);
if{lisExistinVec((ExtendVer)superedgel .obtainVerOrigin(), vector) &&
Math.abs(superedgel.flow) > 0) {
ExtendVer extendverd = (ExtendVer)superedge 1 .obtainVerOrigin();
addElement(extendverd, vectorl, vector);

}
j

for(int j1 = 0; j1 < vectorl.size(); j1++)
minCut{{ Extend Ver)vector| .elementAt(j1), extendverl, vector);

}

public boolean isExistinVec(ExtendVer extendver, Vector vector) {
boolean flag = false;
inti=0
do {
if{i == vector.size())
break;
ExtendVer extendver| = (ExtendVer)vector.elementAl(i);
iflextendverl.center.x == extendvercenterx && extendverl.centery ==
extendver.center.y) {
flag = true;
break;
)
flag = false;
i++;
} while(true);
return flag;
}

public void addElement(ExtendVer extendver, Vector vector, Vector vectorl) {
boolean flag = false;

inti=0;
do {
if{i >= vectorl.size())
break;
ExtendVer extendverl = (ExtendVer)vector].elementAt(i);
if(extendverl.center.x == extendvercenterx && extendver|.centery ==

extendver.center.y) {
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Mag = true;

break;
;
flag = false;
P4

t while(true):
if(!flag) {
vector.add(extendver);
vectorl.add(extendver);
}
}

public boolean handleEventStepByStep() {
inti=0;
BottonRunToFinish.setEnabled(false);
ButtonCustom.setEnabled(false);
ButtonStop.setEnabled(truc);
ButtonClear.setEnabled(false);
if{(lisAlgWork) {
alg = new ComputeMaxFlow(gArray[thisGraph]);
alg.runUntilFinish();
int j = gArray[thisGraph].LargestEdgeFlow();
canvaslet.defineMaxEdgeFlow(j);
gArray[thisGraph].largestEdge = j;
alg.init();
canvaslet.reDraw();
isAlgWork = true;
canvaslet.setlEnabled(falsc);
gArray[thisGraph].isModified = false;
i
int k = speedofRun;
canvaslet. AuglPathMarking(true);
1= alg.thisFlow();
Thread thread = new Thread();
do {
alg.stepsRun(1);
canvaslet.reDraw();
iflk = 1)
try {
Thread _tmp = thread,;
Thread.sleep(1000L);
J
cateh(Interruptedbxeeption interruptedexception) ¢
K-
} while(lalg.isOver() && k = 0);
if(alg.isOver()) {
isAlgWork = false;
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canvaslet.setEnabled{true);
canvaslet. AugPathMarking(false);
gArray[thisGraph].strGraph = "Maximal Flow: - " + (new
Integer(alg.thisFlow())).toString();
BottonRunToeFinish.setEnabled(false);
stLargestFlow.setAlignment(1);
stLargestFlow.setText(gArray[thisGraph].strGraph);
ButtonStepByStep.setEnabled(false);
ButtonMinCut.setEnabled(true);
ButtonClear.setEnabled(true);
| else {
gArray[thisGraph].strGraph = "Flow Growth = " + (new Integer(alg.thisFlow() -
i)).toString();
stLargestFlow.setAlignment(1);
stLargestFlow.setText{gArray[thisGraph].strGraph),
H
canvaslet.reDraw();
return trug;

j

public boolean handleEventCancel() {
buttonOK.setEnabled(false);
buttonCancel.setEnabled(false);
buttonDelEdge.sctEnabled(false);
fillinEdgeCAP.setText(" ");
fillinEdgeCAP.setEnabled(false);
canvaslet.reDraw();
return true;

public boolean handleEventDELEDGE() {
ExtendEdge extendedge = canvaslet.edgeHeld;
gArray[thisGraph].removeEdge(extendedge):
buttonOK. setEnabled{false);
buttonCancel.setEnabled( false);
buttonDelEdge.setEnabled(false);
buttonDelVer.setEnabled(false);
[InEdgeCAP.setText(" "),
filllnEdgeC AP setEnabled(false);
canvaslet.-reDraw();
return true;

}

public boolean handleEventOKorFillEdge() {
ExtendEdge extendedge = canvaslet.edgeHeld;
String s = filllnEdgeCAP. getText();
if{s != null) {
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int i

try |
| = Integer parselntis);

}

L'Il'l.:.']:lf“lilll'l|:.'IEI'FHI'FIIJI'”"..‘“'.Ej,'llit'bl'l numberfarmatexception) |
I = extendedge obtalnCap();

}

i =0 ¢
extendedye dofineCap(i);
buttonOK, setPnabled(false);
buttonCancel setEnabled{ false);
bittan Dol Edge setEnablod{ false):
buttonl JelVor sotEnnbled( fuluo);
llinkdgeC AP sot Texi(" ");
il EdgoCAP.setEnabled( filse):
cinvaslel reDraw(

!

)

retiarn true,

!

pubilic void handleEvent DelVer() |
.h" i pArmay|thisGraph]nVer():
int j =
o |
iffj == h
break;
!-Z.\J:-i1tl‘h='ur exlendver - |:J".xlul'um.-r}};.a\rruy[:hi:.{ ivaph et Vergj);
IIEI'.'.‘\.H'Hi,l'i"i.'I'.IIf‘-iI|:I.‘-l|L!I.'{'1.'.I.Jr|'i_'r'I"'I|"I.:{, currentVY)) | .
gArray|thisGraph . renove Verlex(extendver):
canvisletver leld = null:
broak;
|
4
bowhiledtrue):
buttonOk_setEnabled{ filse);
biittonCancel setEnabled{ false);
buttan el dpe. setEnabled(false):
button el Ver sctEnabled( false);
illlnEdget AP setToxtf " *);
!'l||T|1I':g||.:1.‘f_'ﬁI"'.:"q.‘.lil'Zl'lltl:llt:tl{l]llh'i:lj;
cianvoalel reDrw( )
}

public boolean handleEventClear() {
it gAreay[thisGraph]. lsMaodified) {
gAreay[thisCiraph | largestEdge = 0;
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canvanlel delineMaox Cdpel low(0);
gAY | thisCiragph ] iabdodified = e,
alg = new ComputeMaxFlow{gArray[thisGraph] ),
PasicCraph  tmp = pAreay[thisGraph],
pArEay | thiaGreaph ] ateGiraph = "™
stlarpestFlow setlext(gArmay| thisGiraph ] sirCieaph),
i
HithisCieaph == 1}
pAriny|thisGraph| = CreateMNowGrapht):
clse
pArray [ thisCiraph] = Do),
canvislet deling ThilsGraphi pA vy [ thisCieaph |3
canvaslet reDraw(;
return frue;

public viold handleliventStop() {
slonps = i
alpinitiy
canvislet AugPathharking(ialae),
pArey|thisCraph] strGiraph = "
atlargestFlow set Text{gArmay|thisGraph ] steGraph ),
isAlgWork = false;
BottonRun Tolinish.setEnabled (trae),
HuttonCustom.sotEnabled{true),
BuitonStopiySiepsetbnabled{ i),
camyisled setEnabledine);
canvaslel el i),

pubilic Boolenn ekl P ventd ustomd ) 4

H{thisCirnph 1}

thisCiraph = 2

ButtonCustomn setlabe " Cusiom™),
boulue |

hisGiraph = 1,

Futtom wstom sotlabe " THERMEOY ")
|

cunvirddet delineMaxbdgeF low{pArray[thisGraph] larpest Bdye),

canvaslet deling ThisGraphigArray|[thisGraph]);
sibargestFlow setText(pArray[thisGraph] stirGraph);
clinvaslet reDraw(;

return brug;

{

putblic boolean handlelventRonTaFinish() |
RSB
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PttenStepliyStep etinbledfalse);
Pt st et Ll ledd{ false
Hi||.[|,|||,"-:|,|,'||1,'.L'|I':II.|1|"|'.:”.|{r-i'l":"':l':

Paanond Tenrsetlinnhlod] fulse )

UL Eis A W ok ) | o
il dhew it Ml low(pA vy this iaph |y
alg rund IntilFinkshi )
int | }‘_.l"\i'i'l.!}'“lili'-:(hllp!'l!.'.III'j'IR'!'-”'I-ilr;'_'.:!"]i.i'l-\'”..
canvislondeineMaxEdgel low(j);
pAray|ihisCiragih] lnrgest bl pe B
alg bt
caivaslet el dawl )

Al Work — frue;
canvasletsetEnabled( Gl .
p_hm\},f[lhiv.(.'|-.1:|3I1|.ir:|"v'h1111l|-.‘d #] B

i

it ko wpeedotiunt

k = Ox 71T

convaslel, AuglrathiMarking(tiuek;

= g tisbilow(;

Phiead thread — now Thieadt)

o |
alp stepslung 1)
vanyiislet relenw();
ik =

iy 4
Thicad L thread,
[ ireael sbeapd OO0

i
]

coeli Interruptedlixception interpuptedexceptiong |
)
| swhiilid Ll 0 e ) k=4
Pl it e ) |
AW Ok Tlses
crinviler sellinulsled{irue g
convosler Aup Puth Mk ing(filsek

}ul_n*o.”',p,full,]-,.{],'_11'.||[,L.I|1.'i|'|l|1-|1 “Pedim il e

'|u11,'|l,|.'1|,’1||;',.ﬂ1ill'-|"|l1'~‘r'{”]-l“:';“ﬂ!l'.“'-
ButtonstephyStepsetbnabled{iiey
Pruttond dstonm setkinabled iy
ButtenStop, setbnabled{tey;
Peutted e setanabed (e )
sl o setAdipniment(y :
Al arpestFlow sel TestpArmy | thist wwapli|trCeraphd;
| elsod

! fresy

Ay thist waph |strCraph — "Tlow Cirowth — " 0 (new Integeralp thas] lovw() -

IR IRTTTUAS
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stlargest low.setAlipnmentd 1 );
silrpesi b low serTexif gArray]thisCieaph ] sieGraph;
i
chanvislenrel rawl )
fetuirn froe;

i

stitle |
BOGREFAULT = Color light€Cirmy,
I

!
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