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ABSTRACT

In this research, three versions of particle swarm optimization algorithm
such as conventional particle swarm optimization (PSO), particle swarm
optimization with inertia weight and particle swarm optimization with
constriction factor are applied for handling the economic load dispatch
problem under the competitive electric market. The main work of the PSO
algorithms is to determine the most optimal power output of generators to
obtain total profit as much as possible for the power companies without
violation of constraints. These algorithms are tested on three and ten
generators system using two different revenue models. The results obtained
from the algorithm simulation are compared to each other as well as to the
other methods to evaluate the algorithm efficiency and robustness. As a
result, the improved PSO algorithms are very strong to solve the economic
load dispatch problem for profit optimization because they can obtain the
highest profit, fast converge speed and simulation time.
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TOM TAT

Trong nghién ctru nay, ba phién ban cua giai thuat tbi uu bay dan (PSO) bao
gom t6i wu bay dan co dién, t6i wu by dan véi van toc quan tinh, va t6i wu
bay dan véi hé sb gioi han dugc ap dung dé xtr 1y bai toan t6i uu hoa loi nhuan
cta nha may nhiét dién. Nhiém vu chinh cta cac giai thuat PSO la xac dinh
cong sudt phat va cong sut du trit t6i vu cua té may phat dién dé co dugc
tong lgi nhudn cao nhat cho cac cong ty san xuat ma khong vi pham cdc rang
budc. Cac giai thuat nay duoc ap dung trén hai hé théng ba va muoi td may
v6i hai mé hinh doanh thu khac nhau. Két qua thu duogc tir viée 1ap trinh cac
giai thuat PSO dugc so sanh véi nhau dé danh gia hiéu qua va ¢ manh cua
cac giai thuat, dong thoi cling duge so sanh véi két qua cua cac nghién ciru
trudc dé danh gia hiéu qua ctia cac giai thuat cai tién. Tir két qua so sanh dan
dén két luan rang cac giai thuat PSO cai tién 1a mot cong cu rat manh dé giai
quyét bai toan toi wu hoa lgi nhuan cia nha may nhiét dién vi n6 co thé thu
duoc loi nhuan cao nhét, tde d0 hoi ty nhanh véi thoi gian mé phong ngén.
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1. Gi6i thiéu

Giai thuat t6i uu bay dan (Particle Swarm Optimization - PSO) duoc xdy dung boi Kennedy va
Eberhart vao nam 1995. N6 1a mot trong nhimg phuong phap tinh toan nham téi uu hdéa mot van dé bang
cach lap di 1ap lai dé cai thién mot giai phap lién quan dén mot thude do chat nhit dinh (Meta- heuristic).
Kha nang va hiéu qua ctiia PSO da duge chimg minh qua nhleu bai toan ti wu hoa trong hé thong dién.
Tuy vay PSO van con nhiéu han ché nén cac nghién ctru tlep theo trong [1] da chi ra cac cai tién giai
thuat nay dé giai cac bai toan tdi uu phtrc tap hon lién quan dén sy ph01 hop gitra phat nhiét va phat dién
cta cac nha may nhiét dién. Nghién cru trong [2] da ap dung PSO dé tbi uu thong sb diéu khién PID.
Nghién ctru [3] ciing dwa ra cac cai tién cho PSO va chimg minh sy hiéu qua cta nd. Nghién ctru [4] da
tién hanh so sanh hai cai tién chinh cia PSO cho ting bai toan khac nhau. Nhu vay, budc dau tién trong
qua trinh phat trién mot giai thuat 1a hoc hoi, mé phong lai cac dic tinh cua ty nhién. Sau do, 4p dung
giai thut 6 vao cac bai toan cu thé trong k¥ thuét rdi khao sat, danh gia mirc d6 hidu qua cua giai thuat.
Tiép theo, cac nha nghién ciru & lai cai tién va diéu chinh cac thong sb cho phi hop dé dat hiéu qua cao
nhat. D6 1a nhitng viéc lam ma cac cong trinh nghién ciru nhu trén thuc hién.

Tuong tu vy, bai bao nay sé& trinh bay chi tiét thuat toan PSO c¢6 dién va hai phién ban cai tién 1a
PSO c6 xét dén van tde quan tinh (Particle Swarm Optimization with Inertia Weight — IWPSO) va PSO
c6 xét dén hé sb gidi han (Particle Swarm Optimization with Constriction Factor — CFPSO). Nhiém vu
nghién ciru chinh trong bai bao nay 13 4p dung cac phién ban thuat toan PSO dé xir 1y bai toan diéu phdi
tai kinh té cua hé thong dién trong méi truong canh tranh nham tdi da loi nhun ciia cac nha may phat
dién. Cac phuong phap nay di dugc thir nghiém trén hé thdng ba t6 may va hé thong muoi t6 may véi
céc rang budc khac nhau lién quan dén thi truong dién. Bai bao ciing thuc hién danh gia do hiéu qua cua
thuat toan cling nhu so sanh cac tinh hiéu qua cac phuong phap véi nhau. Cac két qua md phong vé tong
loi nhuén thu dugc tir cac phién ban PSO nay dugc so sanh véi cac phuong phap khac nhu Differential
Evolution Algorithm (DE) [5], Augmented Lagrange Hopfield Network (ALHN), Cuckoo Search
Algorithm (CSA) [6], Lagrange Hopfield Network (HLN) dé dénh gi4 hiéu qua cta giai thuat cai tién.

Bai bao dong gop duoc cac thudt toan cai tién tir PSO ¢d dién sir dung cho cac md hinh doanh thu
kh&c nhau véi d6 tin cdy cao.

2. Giai thuit toi wu bay dan co dién va cai tién
2.1. Gidi thugt toi wu bay dan cé dién

Giai thuat PSO dugc ung dung nhiéu trong cac linh vyc ky thuat khac nhau. V& mit ban chit, giai
thuat PSO sir dung qua trinh dich chuyén ctia cic ca thé dé danh gia hoc héi va tim ra nghiém tot nhat.
MBOi ca thé dugc dai dién boi vi tri va van tdc ctia nd. Qua trinh cap nhit vin tdc anh hudng bdi vi tri va
van tdc cta ca thé tht d, cling nhu vi tri va van tdc cua ca thé tdt nhat. M6 hinh vén tdc va vi tri ctia cac
c4 thé trong giai thuat PSO dugc biéu dién nhu sau.

Vg = Vg + ayry (Xpest — Xa) + 012 (Xgpest — Xa); d = 1,..., N, 1)
g =Xg+Vg";d=1,..,N, 2)

Cong thire trén thé hién qua trinh dich chuyén cua céc ca thé PSO phu thude vao cac dic trung 1a van
téc mai VW duoc xac dinh dua trén ca thé tt nhat bay Ggest VA Vi tri t6t nhat Xgest nhur cong thiee (1).
Xggest 12 Vi tri ca thé tot nhét bay. Vi tri méi Xg°* thi dugce xac dinh dya trén Xq va van t6c mai theo
cong thirc (2). Luu d giai thuat PSO ¢6 dién duqc trinh bay trong Hinh 1.

2.2. Gidi thudt t6i wu bdy dan cé xét dén vin téc qudn tinh

PSO thong thuong da duoc blet dén 1a cong cu manh me va nhanh chong trong viéc giai quyet cac
bai toan tbi uu hoa nhung né van c6é mot sd nhuoc diém veé viéc d@ dang bi mac ket trong ving cuc b
va hoi tu chdm cho cac hé thong 16n trong cac diéu klen va rang budc hoat dong phuc tap. Vi ly do do,
bai bao nay da ing dung mot phlen ban khac cai tién PSO bang cach xét dén van tde quén tinh tuc la
xem xet ti 1¢ dong gbp cia van tdc budce trude dé dén van tdc ctia bude hién tai (IWPSO) nhu trinh bay
chi tiét nhu dudi day.

Trong giai thuat IWPSO, mot trong $6 ti 1& van toc w duoc thém vao cOng thirc van tdc cua PSO ban
dau dé can bang giita tim kiém toan cau va dia phuong. Trong bai bao nay, w dugc dé xuit duéi dang
mdt mo hinh hoan toan méi. Gid tri nay thay doi khi s6 1an lap thay ddi. Vi vay, mo hinh van toc va
trong s6 w dugc trinh bay nhu sau.
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Vnew = wVq + o311 (Xgest — Xq) + aor,(Xgpest — Xa); d =1, ..., Np (3)
Wmax~Wmin
W = Wpax —MaxL L; L=1,. MaXL (4)

Trong do
au, 02: hé sb dong gop cua thuat toan
r1, r2: gid tri ngau nhién gitra 0 va 1
Wax. 0i0i han 16n nhat cua hé sé w
Wnin: 0i6i han nho nhat cia hé s6 w
Qua trinh dich chuyén cuia cac ca thé trong giai thuat IWPSO ciing phu thudc vao cac dac trung nhu
1a van téc mai VW duge xac dinh nhu cong thire (3) dua trén ca thé tt nhat bay Geest va vi tri tét nhat
Xgest Nhung lai c6 thém yéu té cua trong s khdi lugng w dugc tinh nhu cong thirc (4) con vi tri méi
X5eW thi duoc x4c dinh dya trén Xqg va van téc mai dugc cap nhat tuong tu nhu trén. Max, 1a s6 vong
lap t6i da. Luu do giai thuat IWPSO duoc trinh bay trong Hinh 2.

Chon thong 56 diéu khién Chon thong s6 dieu khién Chon thong s6 diéu khién
Np, MaxL Np, Max, Np, MaxL

Khéi tao Np c4 thé [ Khoi tao ;VP cithé | Khai tao Np ci thé
Tinh gié tri Fllngss cho Tinh gid tri Fitness cho Tinh gia tri Funcss cho
timg ca thé timg cé thé timg cé thé
h 2
Xéc dinh cac ca thé Xac dinh cic ca thé Xac dinh cac ca thé
Fﬁ I’Xl!( !’E/M J’X(r'h(‘ﬂ F X E’ st 3 X(wasf F:[[ 51 9 X[j 5t 3 F(_,h‘ 1 X(j}w_\y
v v
Ciap nhat vin toe va vi tri | Cap nhat van toc va vi tri | Cap nhat van tde va vi tri |
P X CT(1),(12) h e, X" CT(13),(12) N VL X CT(15),(12) B
v v v
Tinh gia tri Fitness cho vi tri Tinh gia trj Fitness cho vi tri Tinh gid trj Fitness cho vi tri
mdi cua cc cd the F™ méi ciia cac ca the F™ moi cia cdc cathé F™
Sai @ Sai g
DPuing Duang
P T
X.'im; X Xﬁm = yre
v
—P|Xéc dinh Fest s et

—>|Xéc dinh  Fosens X ioes

bung

Dimg va xuit két qua
Fopests X hes

Dimg va xuat két qua
F.nX

Ghest >

Dimg va xudt két qua

F(.‘Iu-\r 2 X(,h( st

Hinh 1. Gidi thudt PSO c6 dién Hinh 2. Gidi thudt INPSO Hinh 3. Gidi thudt CFPSO

Ghest

2.3. Gidi thugt t6i wu bdy dan cé xét dén h¢ so gidi han ‘ o
Hé so F 1a mot hé s6 gidi han khac dugc ap dung trong nghién ctru day bang cach thém hai hang so6
gia toc mai. Su thay doi cua viéc ap dung hé s6 nay duoc trinh bay nhu sau.

V3" = F[Vg + ayry Xpest — Xa) + a2 Xgpest —Xa)l; d =1,..., N, Q)
F=2/|2—B—B = 4B|;B = oq + ap; @y = @y = 2.05 (6)

O giai thugt CFPSO thi qua trinh dich chuyén ciia cac c& thé khac vai hai phién ban trén ¢ cong thirc
cap nhat van toc mai (5). Van toc mai lic nay dugc nhan vai mot hé so gidi han 1a F dugc tinh nhu cong
thirc (6) va vi tri méi X3V thi dugc xac din tuong tu. Luu d6 giai thuat IWPSO duoc trinh bay trong
Hinh 3.

3. M6 hinh bai toan
3.1. Ham muc tiéu ) )

Ham muyc tiéu cho bai toan phan bo tai kinh té (ELD) dugc trinh bay nhu bén dudi.

Maximum TPF = TR — TFC @)
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Trong do
TPF: téng loi nhuan thu duoc
TR: téng doanh thu
TFC: tong chi phi nhién li¢u

3.1.1. M6 hinh doanh thu 1

Trong mo hinh doanh thu nay thi ngudi mua chi hgp dong xac dinh cong suat 16n nhét c6 thé mua
va gia ctia n6. Pé dam bao tinh 6n dinh cho hé théng, nha may van phai du trit mot lugng cong suét cho
truong hop khach hang str dung vuot qua hgp dong Vi khac hang dung 16 nén gia tra cho luong du trir
dién nay dat hon gia hop dong mua cong suat rat nhiéu. Dé mo hinh toan cho van dé nay thi bai bao [3]
da dua ra mot hé sb xac xuét (®) cho biét x4ac suat lugng du trit duoc st dung

TR = FSBYR_; Px + wFRP ¥N_; RP} (8)
Trong do,
FSP: gia cho cong sudt phat
FRP: gia cho cong suat du trir
Px: cong sudt phat ciia cac t6 may thir k
RPy: cong suat phat du trir ciia cac t6 may thir k
N: s6 to may phat
3.1.2. M6 hinh doanh thu 2

Trong truong hop ndy, cac nha may nhiét dién duoc hop ddng mua thém luong du trir nhung voi gia
thap hon gia mua cong suit phat mat dii nang luong du trir khong dugc sir dung. Nhung khi nang lugng
du trir dugce sur dung thi khach hang chi tra tién cho luong cong sudt vuot qua bang véi gia mua cong
sudt phat. Vi vy, gia ciia dién du trit it hon so voi mé hinh 1. Tong doanh thu dugc tinh nhu cong thirc
bén dudi.

TR = FSBYR_, Py + [(1 — w)FRP + wFSB] ¥N_; RPy 9)
3.1.3. Tong chi phi nhién liéu

Khi xét dén anh hudng cua thi truong dién thi ham myc tiéu méi cho ELD ¢6 thém phan cong sut
du trit ctia cac t6 may thar k
FCyx(Px + RPy) = C1y + C2(Py + RPy) + C3(Px + RPy)? (10)
Trong d6 i
FCi: chi phi nhién li¢u cua t6 may thir k
Clk, C2y, C3k: cac hé so cua ha‘lrr} chi phi nha may nhiét dién q )
Chi phi ndy c6 tac dong boi xac suat khach hang str dung lugng dy trir nén cong thice dé tinh tong
chi phi nhién li¢u dugc viét lai nhu bén duoi.
] TFC = (1 — ®) 2oy FCk(Py) + @ TR, FC (P + RPy) (11)
3.2. Cac diéu ki¢n rang bujc
3.2.1. Rang budc cong sudt yéu cau

Rang budc can bang cong suét trong bai toan la vé tong cong suat phét phai bang ton that dién nang
va cong suat tai yéu cau, do d6 tong cong suit du ra cua cic td may phat phai nho hon cong suét tai
yéu cau (FPp).

SN, Py < FPp (12)
3.2.2. Rang budc cong sudt di triv

Tong cong suat duy trir cia tat ca cac to may cé thé thap hon nhu cau duy trir (FRp) mién 1a tong loi
nhuén cao va cac cong ty san xuat c6 thé mua du trir thap hon nhu cau du trir du bao.

SN, RP < FR;, (13)
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3.2.3. Gidi han cong sudt phat

Cong sut phét ciia cac t6 may phat phai ndm trong gidi han nhé nhat va giéi han 16n nhit cua né.
Gidi han nhé nhat nay 1a giéi han do tinh kinh té, néu phat nhé hon nha may sé& 16 va gi6i han trén la
gi6i han lién quan dén kha ning vét 1y cuia may phat, cong suat dinh muic ctia may phat duoc biéu dién:

PN < Py < P (14)

Trong do

P giGi han cong suat phat nho nhét ciia to may phat thir k

sz‘IX gi6i han cong suat phat 16n nhét ctia to may phat thi k

3.2.4. Gidi han cong sudt du triv

Cong suét dy trir cua cac t6 may phat phu thudc vao cong suat phat va kha nang phat con lai cia t6
may d6 nén cong suat du trit bi rang budc boi dicu kién bén sau.
0 < RPy < pfmax _ pmin (15)
Py + RPy < PmaX (16)
3.3. Ap dung cdc gidi thudt t6i wu bdy dan dé gidi bai todn

3.3.1. Khdi tao vi tri ciia méi cd thé

Trong cac phién ban PSO thi déu co chung cac thong sb 1a Np ca thé mdi ca thé duoc dai dién cho
vi tri va van toc Vi tri ctia mdi ca thé Xq (d=1..Np) chura cac bién 1a cong sudt ddu ra va cong suit du
trit ciia cac to may phat. S6 bién nay phu thudc vao sé may phat ctia hé thong.
Xd = {P1,4..Pncd, RP14..RPnG .} an
Trong do
NG: s6 luong té may phat
P14: cong phat ctia cua to may 56 1 va cua ca thé thir d
Pne.d: cong phat ctia clia to may sé NG va cta ca thé tha d
RP1.4: cong du trit ctia clia t6 may s6 1 va ctia ca thé thi d
RPne.d: cong du trit cua cta té may sé NG va cua cé thé thi d
Cong suat phat va cong suét du trir dwoc khdi tao nhur cong thirc bén dudi nham dam bao cac bién
dugc khoi tao luén nam trong giGi han cho phép ctia no .
Prq = B + rand(P"®* — R )k = 1,..., NG (18)
RPy 4 = RP®™™ + rand(RP™* — RP™M™);k = 1, ..., NG (19)
Trong d6 rand 1a gia tri ngau nhién trong khoang tir 0 dén 1.
Vian tbc cia mdi cac thé ciing duoc khoi tao twong tu va cd dang nhur cong thirc sau.
V4 = {VP14..VPngd, VRP14..VRPnGd} (20)
Trong do
Vg: vén toc cua ca thé thu d
VP14: bién van toc clia cOng suat phat t6 may phat sO I cuaca thé thir d
VPng.d: bién van toc cua cong suat phat to may phat ) NG cua ca thé thir d
VRP14: bién van toc clia cong suét du trix to may phat sd 1 cua ca thé thir d
VRPnG bién véan tdc ctia cong sudt du trir to may phat sé NG cua ca thé thir d
Céc bién nay dugc khoi tao theo cong thirc dudi voi k ¢ day 1a gia tri ciia bién thur k, va k thude
khoang tir 1 t6i NG.
VP4 = VB™™ + rand(VR™®* — VP"); k = 1,..., NG (21)
VRPy 4 = VRP™™ + rand(VRR™@* — VRRMM); k = 1, .., NG (22)
Do d6 mdi mot bién diéu khién déu c6 mot gidi han nho nhit va gidi han 16n nhét cia né.
VPN van toc ctia bién cong suat phat may phat thir k nho nhét
VPrnax van tdc cta bién cong suét phat may phat thir k 1on nhat
VRPMIN: van toc ctia bién cong suat du trit may phat thir k nhé nhét
VRPmaX van toc cua bién cong sudt du trir may phat thir k 1on nhit
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Céc gidi han nay duogc bai toan xac dinh tir du nhu cong thirc sau dya trén cac giGi han cia cong
suat phat va cong suat dy trir 16n nhat.

V max _— max VPmm — _VP]?IaX (23)
VRP max = RPlgnaX, VRPN = —VRpmax (24)

3.3.2. Tinh gia tri cua ham muc tiéu
Ham muyc tiéu cta bai toan dugc xay dung nhu bén dudi.

Fitnessq = (TR — TFC) + PF[SNE, (Peq) — FPp|* + PF[XNE, (PRyq) — FRp|” +

PF[SNE,(Pea + PReq) — B (25)

Trong d6 TR-TFC dung dé danh gia tong doanh thu 1 bao nhiéu vi thuit toan t5i wu hién tai dang
tim ham danh gia v4i muc tiéu la cuc tiéu. Con bai toan & day la cuc dai nén ta phai dao dau gia tri muc
tiéu lai nhu trén.

3.3.3. Cdp nhdt vin toc, vi tri ciia tirng cdc thé

Trong cac phién ban PSO, cac nghiém mdi dugc tao ra thong qua viéc cép nhat van toc va vi tri cia
ting ca the Gia tri van toc phu thudc vao bbn tham s6 nhu vén tdc, vi tri ca the, vi tri t6t nhat cua ca thé
va vi tri t6t nhat ctia toan bay & vong lap trude. Sau m01 lan tao nghiém moi, cac nghiém sé dugc rang
budc trong gi6i han cua nd. Neu thap hon cac gia trj toi thiéu, chung dugc gan thanh céc gia tri t6i thiéu
d6 va néu cao hon céc gia trj toi da, ching dugc gan thanh cac gia tri tdi da do.

4. Két qua
~Céac md hinh doanh thu s6 1 va 2 1an luot dugc khao sat trong 2 hé thong: 3 t6 may va 10 td may.
Két qua tinh todn dugc trinh bay bén dudi.
4.1. M6 hinh doanh thu 1
4.1.1. Hé thong 3 t6 may

Pé khao sat cac thong 30, gia tri cia vong lap 16n nhét duoc chon tir 10 dén 100. V&i mdi mot gia tri
ctia vong 1ap 16n nhét, bai bao khao sat 50 1an thanh cong cho PSO, IWPSO and CFPSO. Gia trj cuc dai
lgi nhuén thu dugc tir cac phién ban cua thuét toan PSO duoc biéu dién trong Hinh 4.

Hinh 4 1a két qua thu dugc khi gia tri ctia vong lp 16n nhat dwoc chon 1a 10 dén 100. Voi mdi gié tri
ctia vong ldp t6i da ta c6 khao sat 50 1an thanh cong cho cac giai thuat PSO, IWPSO, CFPSO, va gia tri
t6t nhat ciia 50 1an chay d6 dugc v& do thi hinh nay. Tir Hinh 4 ta thdy hai phién ban cai tién 1a IWPSO
va CFPSO lan luot 1a dudng mau xanh duong va xanh 14 cay c6 kha ning tim kiém gia trj cuc dai loi
nhuén cao hon PSO 1a duong mau den khi s vong lap ti da trong khoang 10 dén 50. Tir két qua nay
ciing cho thiy khi sé vong lap ti da co gia trj tir 20 tr& di thi IWPSO va CFPSO da tim duoc gié tri cuc
dai va 6n dinh khong dao dong nira, trong khi giai thuat PSO lai van con dao dong cho tha‘iy kha tim
kiém ti uu cta PSO c¢b dién con thap.

4.1.2. H¢ thong 10 t6 may

Trong truong hop nay, s6 vong lap t6i da 1a duoc chon 13 60 va déc tinh hoi tu duge thé hién trong

Hinh 5. ¢6 thé cho ta thdy kha nang tim kiém ciia thut todan IWPSO tét hon PSO c6 dién va CFPSO vi

dudng biéu bién cua no ludn cao hon hai duong con lai. Diéu nay ciing ciing chimg minh rang s6 lan
thanh cong ciia IWPSO nhi€u hon cac phuong phap con lai.

4.2. M6 hinh doanh thu 2
4.2.1. H¢ thong 3 t6 may

Két qua dic tinh hoi tu tot nhat ciia 100 14n chay thanh céng trong Hinh 6 cho ta thiy su hoi tu nhanh
cua PSO c6 dién nhung gié tri cuc tiéu lai tot bang hai phuong phap cai tién chung to khé nang tim kieém
két qua toi uu cia ca ba cho hé thong nay 1a nhu nhau.
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4.2.2. Hé thong 10 t6 may

Giéng nhu hé théng 10 t& may 0 trén, thong s6 dit lieu duge ap dung tuong ty nhung ham muc tiéu
sir dung mo hinh doanh thu sb 2. Bai bao tién hanh khao st va thu dugc két qua cho trudng hop nay dat
gié tri toi uu khi s6 vong lap 16n nhat 1a 200. Két qua thu dwoc trong Hinh 7 va Bang 4.

bic tinh hoi tu trong Hinh 7 cho thdy thuat toan PSO cao hon hai phuong phap con lai nhung cac
gi4 tri ndy ndm & vung cuc bd chua phai 1a nghiém toan cuc. Nhu vay néu mot thudt toan chi tim nghiém
cuc bo thi kha niang cao s& tim dugce nghiém nhung né lai khong phai 1a nghiém tt nhat. Con hai phién
ban cai tién c6 cai thién vé budc nhay nén co thé thoat ra vung cuc bd dé tim nghiém tdi wu toan cuc
nhung né ciing ¢ thé 1am thuat toan di lac huéng khong thé quay vé nghiém tdi wu nao, do d6 gia tri
trung binh cac dudng hoi tu thip hon thuat toan PSO.

Bing 1. So sanh két qua doi véi hé thong 3 t6 mdy

trong mé hinh doanh thu 1

Bing 3. So sanh két qua doi véi hé thong 3 t6 mdy

trong mé hinh doanh thu 2

Giai | Sb Vf)ng S nghiém = Lgi nhudn Giai S6 Vﬁ)ng Sd nghiém :Loi nhuan cuc
thuat :lap toida: moitao cuc dai thuat | laptoida moitao dai
PSO 50 150 1.102,4437 PSO 10 50 1.003,32
CFPSO 25 75 1.102,4502 CFPSO 10 50 1.020,58
IWPSO 20 60 1.102,4502 IWPSO 10 50 1.035,42

Bing 2. So sanh két qua doi véi hé thong 10 té may

trong mé hinh doanh thu 1

Bing 4. So sanh két qua doi véi hé thong 10 t6 may

trong mé hinh doanh thu 2

Giai S vong S6 nghiém  Loi nhuan Giai  S6 vong S6 nghiém  Loi nhuan
thuat 1aptdida mditao cuc dai thuat 13p toida moi tao cuc dai
PSO 60 2400 14.337,03 PSO 200 2500 13.266,39
CFPSO | 60 2400 | 1431977 CFPSO | 200 2500  13.226,50
IWPSO 60 2400 14.479,18 IWPSO 200 2500 13.149,22

1102452 ; 10t . .
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E 1102.45 / 7 I E 142
B &
110 - E‘ r
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gﬁozm PSO ;; 132
0 ]
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Hinh 4. Loi nhudn cuc dai thu dwoc déi véi hé théng

20 30 40 50 60

70
S vong lap toi da

80 90 100

3 16 may trong mé hinh doanh thu 1

10 20

|
30 40

S vong lap thi da

50 60

Hinh 5. Loi nhudn cuc dai thu dwoc i véi hé théng

10 t6 mdy trong mé hinh doanh thu 1
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Hinh 6. Loi nhudn cuc dai thu dwoc déi véi hé thé'ng Hinh 7. Loi nhudn cuc dai thu duoc déi véi hé théng
3 16 may trong mé hinh doanh thu 2 10 t6 mdy trong mé hinh doanh thu 2

5. Két luan

Két qua so sanh ba giai thuat PSO, CFPSO, IWPSO khi 4p dung cho hai hé théng thir nghiém 3 t6
méy va 10 t6 may sir dung mé hinh doanh thu thir nhét thi giai thuat IWPSO 1a giai thuat tot nhat, dic
biét 1a kha ning tim kiém vuot troi cac giai thuat kia. Hon nira, giai thuat IWPSO la phuwong phap on
dinh nhit va nhanh nhét vi n6 c6 d6 1éch chuin va c6 s lan tao nghiém méi nhoé hon so voi cic nghién
ctru trudce. Vi 1y do nay, co thé nhan xét rﬁng giai thuat IWPSO cé thé dugc sir dung nhu mot ky thuat
ti wu hoa tét cho bai toan diéu do tai kinh té trong thi truong dién canh tranh cho mé hinh doanh thu sb
1, va co thé coi IWPSO mdt ki thuat dai dién cho giai thuat PSO dé so sanh véi cac phuong phap khéc.

Dbi voi mo hinh doanh thu tht 2, két qua cho thay loi nhuan cao nhét cia ba giai thuat PSO va cac
phwong phap trong cc nghién ctru trude twong duong nhau cho hé théng 3 t6 may nhung khi 4p dung
cho hé théng 10 to6 may, CFPSO tt hon so v6i cac phién ban PSO. Do d6 CFPSO 1a mét k§ thuét tdi
vu hoa duge dé xuat dé giai cac bai toan t6i vu st dung mé hinh doanh thu nay.

Bai bao nay ciing cho thiy nhitng dong gop chinh d6 1a 4p dung ba giai thuat PSO dé quan 1y bai
toan phan b tai kinh té trong thi truong dién canh tranh, dong thoi cho thay diém manh cua hai giai
thuat cai tién so voi PSO ¢b dién. Ngoai ra, bai bao ciing chi dinh dugc cac tham s6 diéu khién thich
hop nhat ctia cho mdi hé théng thir nghiém.

Loi cdm on

Cong trinh nghién ctru nay thudc dé tai ma s6 B2020-SPK-02 dugc Bo Gido duc va Pao tao Viét

Nam tai trg va duoc Truong Pai hoc Su pham K§ thuat Thanh phé Ho Chi Minh chi tri.
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