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Tém tit: T rong thuc té dat ra rat nhiéu bai todn ldp lich cho cac cong viéc, muc tiéu
chinh ctia cdc bai todn nay la diéu phéi cdc cong viéc sao cho tdan dung toi da nguon tai
nguyén, tiét kiém chi phi, téi wu vé thoi gian thwce hién. Tai cdc triong phé théng tw thuc,
nhan luc chinh la gido vién ngoai viéc thuc hién cong tdac giang day ho sé can thue hién cdc
cong viéc khdc theo sw phdn ciia nha truong va té chuyén mon. Véi muc tiéu dam bao su cong
bdng trong viéc thire hién cdc cong viéc ngoai chuyén mon ciia tat ca gido vién, nghién citu
phadt biéu bai todn diéu phoi nhan lwc dua trén bai todn goc 1o bai todn xép thoi khéa biéu.
Nhém tac gia dé xudt giai thudt di truyén dé giai quyét bai toan va bude dau thir nghiém trén
dit liéu tai trwong THPT Phan Huy Chii, Ha Ngi; két qua thir nghiém cho thdy cé kha ning

mo rong trién khai trén quy mo réng voi nhiéu rang bugc.

Tir khéa: sdp xép cong viéc, diéu phoi nhan e, xép thoi khéa biéu.

I. Pat vin dé

Tai céc truong phd thong tu thuc,
giao vién phai lam viéc tai truong trong
toan thoi gian cua mot ngay. Trong do,
cong tac giang day va cong tac chu nhiém
dugc quy dinh thanh céc tiét hoc va sip xép
theo mét lich biéu dugc goi 1a thoi khoa
biéu. Ngoai viéc hai nhiém vu chinh nay,
gi4o vién can phai thuc hién thém cac cong
viéc khac theo su phan cong, diéu dong
clia nha truong. Vi vdy, nha truong can ¢
phuong an sap xép cong viée hop 1y, dam

* Truong Pai hoc Su Pham Ha Noi
T Truong Pai hoc Mé Ha Noi

bao cac giao vién thuc hién khdi luong cac
cong viéc khac 1a nhu nhau va khong anh
huong dén céc gio day cua giao vién.

Trén thuc té, bai toan Xép thoi khoa
biéu cho cac trudng phd théng 1a mot bai
toan khong méi. Da c6 nhiéu nghién ciu
ap dung céc giai thuat dé dua ra mot lich
biéu phi hop dua vao cac rang budc ciing
va rang budc mém [1], [2], [3], [4] va [5].
Tuy nhién, cac bai toan nay chi dung lai &
viée sap xép lich cho cong tac giang day
va cong tac chu nhiém, chua tinh dén viée



sap xép cac cac cong viée khac cho gido
vién sao cho phu hgp. Bén canh d6 cling
¢6 nhidu bai todn nghién ctru va dua ra
cac giai thuat cho céc bai toan lap lich, vi
du nhu lap lich diéu hanh cong tac bénh
vién [6], bai toan 1ap lich va dinh tuyén xe
chd hang [7], 1ap lich cho cac cdng viéc
trong ctra hang [8].... Tuy nhién, chua cé
nghién ctru nao vé 1ap lich cac cong viée
trong cho truong phd thong. Nghién ciu
phén tich bai toan diéu phéi nhan luc dua
trén bai toan gdc 1a bai toan xép thoi khoa
bidu va dé xuit thuat toan giai quyét bai
toan voi muyc tiéu dam bao su cong bang
trong viéc thuc hién cac cong viéc ngoai
chuyén mon cuia cac gido vién tai truong
pho thong tu thuc.

I1. N§i dung nghién ctru
2.1. Phdt biéu bai todn

Cho trudc mot thoi khoa biéu day
hoc cua gido vién va tdp hgp cac cong
viéc can phai lam trong tudn tdi ctia nha
truong. Két qua dua ra mot ké hoach lam
viéc trong tuan cho cac gido vién. Gido
vién nao di cong tac hoac nghi phép sé
phai bao cdo dé nha trudng khong sip xép,
phén cong cong viéc cho gido vién trong
tuan tGi. Trong trudng hop bat kha khang,
gido vién bi dm, c6 viéc dot xuat,. .. khong
thé tham gia cong viéc thi nha trudng sé
sap xép giao vién thay thé va ghi lai thong
tin. Mdi gido vién déu c¢o thé nhan nhiém
vu néu thoa man cac yéu cau ma cong viéc
dé ra. M&i cong viée bao gdm cac yéu ciu
vé chuyén mon hodc yéu cau phai 1a giao
vién chi nhiém va yéu cau vé s ngudi can
lam cho cong viéc d6, yéu cau sd nguoi
lam tbi thiéu, tdi da. Ngoai ra, mdi cong
viéc s& ¢b dinh thoi gian hodc néu khong
¢b dinh thoi gian thi s& duoc sip xép vao
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mdt khoang thoi gian ngau nhién sao cho
khong vi pham cac rang budc duogc dua
ra. Bé danh gia ham muc ti€u, moi cong
viéc deu cd trong sO dieém, ham muc tiéu
cua bai toan la dua ra lich biéu c6 trong
s0 diém thuc hién cong viéc cua cac gido
vién la tuong duong nhau.

2.2. Mo hinh todn hoc ciua bai todn

e Dau vao

- 01 thoi khéa biéu day hoc cua
giao vién.

- 01 bang cac cong viée can duoc
phan cong.

e Diu ra

- 01 bang thoi khoa biéu céc cong
viéc da dugc phan cong

- 01 bang thoi khéa biéu lam viée
trong tuan ciia cac gido vién.

e Cac bién s (Variable)

- Tap GVBD (gi4o vién ban dau) 1a
tap gido vién dugc suy ra tir thoi khéa biéu
day hoc cua gido vién.

- Tap GVNP (gido vién nghi phép)
la tap gido vién xin nghi phép.

- Tap GV (giao vién) dugc suy ra tur
tap GVBD va GVNP.

- Tap CV (cdng viéc) dugc suy ra tu
bang cong viéc can dugc phan cong.

- Tap CVCM (cong viéc chuyén
mon) la tap cdng viéc ¢ chuyén mon,
dugc suy tur tap CV.

- Tap ST (s tiét) 1a s6 tiét ma gido
vién duoc phan cong trong tudn, duogc suy
ra tir thoi khoa biéu day hoc ciia gido vién.

-t 1a tap tiét day hoc trong ngay
trong tudn lam viéc (tiét 1 dén 9).



26

-n la tap céc’ ngay (tha) lam viéc
trong tuan (thir 2 dén thu 6).

- cv la mdt cong viéce trong tap CV.

_ -tstrong sO diém ciia cong viée ciia

moi cv.

- nl 13 tdp ngudi lam bit budc cua
cdng viée cv.

- Trang thai cua gido vién TT
trong tiet thr t ngay thur n:

TTavin = {102?;?

- Méi quan hé (QH

vién va cong viéc:

gv.tn

o ) gilra giao
1 Neéu gido vién gv cd du
QHgv, v = { chuyén mon lam cdng viéc cv
0 néu nguoc lai
- Quyet dinh (QDgV, ot ) XOM Vao
tiet t ngay n, gido vién gv co lam dugc
cdng viéc cv hay khong:

InéuQH, =IVvaTT, =1

tn

QD = X .
gv,ev,t,n 0 néu nguoc lal

- Bién diem so BS ., dé ghi lai
4 o R . g\’ CV . . :
trong so dieém cac cong viéc cua giao vién
trong tuan:

L ts néu QngchNzl
gy = 31 {07 Lo
' 0 néu ngugc lai
N=2T=1 i
e Rang bugc ciing (RBC)

- RBCI: Tai ciing mdt thoi diém,
mdt giao vién khong thé thuc hién song
song hai cong viéc mét lue dugc.

cv
Z QDgycvrn <1V gvEGV,TEL,NEN

cv=1

- RBC2: Céc cdng viéc co yéu cau
chuyén mon thi chi nhitng gido vién dap ting
dugc nhu cau chuyén mon dé mai duge lam.

GV

Z QHgper 21V cv € CVCM
gv=1

- RBC3: Néu gido vién dugc phan
cong ¢ dinh cong viéc nao thi s€ bét bude
phai lam cong viéc do (gv la gido vién
dugc phan cong cb dinh, cv 1a cong viée
phai lam vao tiét t ngay n).

QDgvevin=1V gv €nl

- RBC4: Néu gido vién nghi phép
thi s€ khong duogc xép vao lich lam viéc
trong tuan tiép theo.

GV =GVBb /GVNP

- RBCS: Clr thém 02 nguoi lam so
v6i s6 nguoi lam tdi thiéu cua cong viée
thi thoi gian cong viéc duge giam di 01
tiét, s6 tiét lam khong thé nho hon 01 (thoi
gian cua cong viéc — dugc lam trong bao
nhiéu tiét ban dau 1a time, sb nguoi lam cv
lasl, sb nguoi lam tdi thiéu cv 1a sn, toi da
cv la sm, thoi gian giam la tg).

sn <sl <smVcv € CV

tg = (sl-sn) div 2;

. {tg — time néu time —tg > 1
time = ~ .
1 néu nguoc lai
e Rang budc mém (RBM)

- RBM1: Cong viéc ctia mdi gido
vién trong tuan phéan bd cang déu cang tot.

- RBM2: Céng viéc ¢6 thé lam gidn
cach thoi gian tiy theo mong mudn cua
giao vién.

-RBM3: C6 ging dam bao khdi
luong cong viéc trong mot ngay cua cac
gido vién khong qua nhiéu.

- RBM4: Uu tién cho cac cong viéc
quan trong thi phai ¢4 dinh thoi gian thuc
hién cua cong viéc do.

2.3. Thut todn dé xuit

C6 hai hudng chinh dé tiép can bai
toan dugc dat ra, do la tiép can bai toan
theo céc thuat toan tim loi giai chinh xac
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can (Branch and bound) hoac thudt toan
quy hoach dong (Dynamic programming).
Céc thuat toan chinh xac ¢ thé cho lich
biéu t6i uu nhat cho bai toan nhung doi
hoi thoi gian thuc hién rat lau ciing nhu
cac tai nguyén may tinh ma chung ti€u
thy, vi vy thuat toan tim 10i giai chinh
xac thuong dugc ap dung cho nhiing bai
toan c6 kich thudc vira va nhd, cé it rang
budc. Trai lai, cac thuat toan tim o1 giai
gan dung, c6 thé tim ra 1oi giai gn tdi uu
v6i sai s6 ¢6 thé chdp nhan dugc, thich
hop dé sir dung trong céc bai toan co kich
thudc 16n ciing, nhiéu rang budc. Bai toan
duogc dat ra & trén c6 kich thudce 16n cling
cung véi nhiéu rang bude di kém, vi vay
nhom tac gia dé xudt thuat toan di truyén
(Genetic Algorithm — GA) [9] - mdt trong
nhiing thuat toan tiéu biéu trong cac thuat
toan tim 10 giai gan dung.

e Cic budc dé thwe hién thuat
toan nhuw sau:

Begin

- Khoi tao quan thé bang phuong
phap khéi tao ngdu nhién (Random
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-Panh gia quan thé bing ham
thich nghi

Repeat

- Lua chon ngiu nhién 2 c4 thé dé
lai ghép;

- Tién hanh toan lai ghép sir dung
toan ta lai ghép da diém (Multi-point
Crossover);

- Tién hanh toan tr dot bién ngau
nhién (Random Mutation);

- Panh gia lai quin thé mdi bing
ham thich nghi;

- Lua chon céc c4 thé dé tiép tuc lai
ghép bang phuong phap (Tournament);

- Thay thé;

- Until théa man diéu kién dimng

- Return c thé tbt nhat trong quan thé

End

2.3.1. Biéu dién gidi phdp

Pbi véi bai toan nay, mot 1oi giai
phai c6 diy du cac thong tin vé cac gido
vién duoc phan dé lam viéc va thoi gian
dé thuc hién cong viéc d6. Mot 1oi giai
duge nhém tac gia biéu dién nhu sau (i
du cho giai doan 1ap ké hoach giang day

Initialization) trong 1 tuan):
T21 T22 T23 T24 T25 T26 T69
Gv, Cv, Cv, X X CV; Cv, .. X
GV2 CV3 X X Cv . CV2 X .. X
Gv, X X X CV, CV, Cv,, . CV,,
Trong do: - CVI, CV2,....CVn la cong viéc

- Ti,j 1a cac ngay trong tudn, 1an luot
tir thar 2 dén thir 6, tiét s& 1 dén tiét s6 9

- GV1,GV2... GVn la cac gido vién
cua truong

ma gido vién phai lam trong thoi gian Ti,j
(cHthé 1a day hoc hoac cac cong viéc khac

dugc giao)
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2.3.2. Ham danh gia cua thudt todn

Ham déanh gia f(x) cua thuat toan dyua
trén sy chénh léch gitia diém tich liy cta
tlmg gido vién so véi diém tich liy trung binh
tt ca gido vién, duoc phat biéu nhu sau:

GV
DSgv,CV

GV

gv=1

GV

PS — Z (T — BSgy cv)?
B GV
gv=1

Trong do, T 1a diém sb tich lily trung
binh ciia tat ca gido vién; PS (phuong sai)
1a ham dénh gia do thich nghi cta cé thé,
PS cho thay su chénh léch giita diém tich
lity cua cac gido vién va diém trung binh,
f(x) tién t&i min khi gia tri PS cang bé, cho
thdy dugc sy cong bang trong viéc phan
chia cong viéc giang day va cong tac cua
cac giao vién.

2.3.3. Cac todin tir tién héa

e Phwong phdp khoi tao ngdu nhién
(Random Initialization): Cac cé thé duoc
lai tao mot cach hoan toan ngau nhién, cac
budc khdi tao mot ca thé:

- B1: Kiém tra xem cong viéc ¢6 cb
dinh thoi gian hay khong, néu c¢6 chuyén
sang B3.

- B2: Gan thoi gian lam cong viéc
ngiu nhién trong khodng thoi gian lam
vi€c cua gido vién.

- B3: Duyét lan luot céac gido vién,
gido vién bat budc phai lam cong viée nao
thi dugc thém vao mang gido vién thoa man,
gido vién nao dat yéu cau lam cong viéc thi
cho vao mot mang gido vién tuong tng.

- B4: Kiém tra diéu kién, néu mang
gido vién théa min duoc yéu cau cong
viée (du sd nguoi lam tdi thidu) thi s&
chon ngiu nhién mot s6 ngudi tir khoang
[s6 nguoi tdi thiéu, s6 nguoi t6i da] thy

vao do dai cua mang gido vién théa man,
nhiing ngudi dugc chon sé 1a nhiing nguoi
thuc hién cong viéc do.

- B5: Néu mang gidao vién khong
thoa man duoc yéu cau cong viée va cong
viéc khong bi ¢b dinh thi quay lai B2. Néu
1a cong viéc ¢b dinh thoi gian thi thong
bao lai cho nha trudong dé sap xép lai
nguoi lam hodc thoi gian.

e Todn tir lai ghép da diém (Multi-
point Crossover): DAu tién, chon 2 ca thé
ngau nhién dé lam cha hodc me, sau do,
mdt cong viée chung ciia 2 ca thé duoc
chon ra dé d6i chd cho nhau, tao thanh 2
con mdi, con nao c6 do thich nghi cao hon
thi duoc chon, sau d6 thém con médi duoc
tao vao quan thé ban dau.

e Todn tir dot bién ngdau nhién
(Random Mutation): Chon ra mét hodc
nhiéu cé thé trong quan thé, sau d6 thuc
hién dot bién bang cach thay doi gia tri
clia mot cong viée (thay doi thoi gian va
nguoi lam cong viée).

e Lua chon cd thé bang phuwong
phdp dau truong (Tournament): Chon
ngiu nhién 2 c4 thé tir trong quan thé ra,
sau d6 cho ching dau voi nhau. Ca thé nao
c6 dg thich nghi s€ dugc gitr lai, trong luc
dd, céc ca stheer nao c6 do thich nghi kém
hon s& bi day ra khoi quan thé

o Todn tir thay thé: qua mdi mot thé
hé, mot ca thé mdi duoc tao ra, sau do
dugc dem di so sanh véi ca thé c6 do thich
nghi kém nhét, néu ca thé duoc tao ra ¢6
do thich nghi t6t hon thi s& dugc thay thé
cho cé thé ¢6 do thich nghi kém hon trong
quan thé.

Céach chon céac toan tir tién hoa nhu
trén nham gitr dugc sy da dang cho quan
thé dé tim ra céac 10i giai chdp nhan duoc,
dong thoi cling giup cho viée cai dat dé
chay thuat toan d& dang hon. Quan thé c6
thé dugc tién hoa qua nhidu thé hé. Sau



khi trai qua cac thé hé khac nhau, ca thé

tdt nhat s& duge giti lai va chon dé lam 1oi

giai cua bai toan. Sau mdi thé hé, cac ca

thé uu ta nhit thuong duoc giir lai dé giir

duoc cac thudc tinh tdt nhat & mdi thé hé.
2.4. Thuc nghiém kiém chirng

e Chuén bi dir liéu: Dé tién hanh
thir nghiém kiém chtng, can phai chuin
bi céc dir liéu dau vao can thiét dé c6 thé
tién hanh, céc dir liéu nay bao gom:

- 01 thoi khoa biéu day hoc cua gigo
vién: cho biét dugc vao Ti,j vao tiét tha
i cia ngay tha j thi gido vién dang dugc
phan cong lam cong viéc gi.

- 01 bang cac cong viéc can duoc
phan cong bao gdm cac thong tin: ma
cong vi€c; t€n cong viéc; sb nguoi tdi
thiéu, tdi da can dé lam cdng viéc; yéu cu
chu nhiém, chuyén mon can dé lam cong
viéc; thu, tiét va thoi gian cua cong viéc;
danh sach ngudi 1am ¢b dinh cong viée do.

- Thong tin vé viée day hoc cho
ting can bd gido vién bao gdm cac thong
tin: ma gido vién; t€n gido vién; chuyén
mon; chi nhiém va diém tich ldy.
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¢ Kich ban thwc nghiém:

- Thuat toan duoc cai dit bang ngon
ngir 1ap trinh Java, thuc nghiém dugc tién
hanh trén bd xur Iy AMD Ryzen 7 4800H
2.9GHz RAM 8Gb, sir dung hé diéu hanh
Windows 10.

- biéu kién dung: thuat toan s€ tra
vé gia tri ham muc tiéu tdi wu khi thoa
maén 2 diéu kién sau: ngudng thé hé tdi da
500 lan hoac sau khi chay tdi da 1000 lan
s& ding lai hogc néu gia tri ham muc tiéu
khong thay ddi sau 50 thé hé.

- Thuét toan dugc tién hanh va chay
trén bd dir liu dataset do nhom tac gia xay
dung dua vao thoi khéa biéu tai truong
THPT Phan Huy Chu thudc dia ban Ha
Noi. Cac thong s6 duogc sur dung nhu sau:
sO luong gido vién: 52 gido vién, kich
thude quan thé ban dau: 100, s6 luong
cong viéc can sip xép: tir 10 dén 40, ti 1&
dot bién lan luot 1a: 0.01, 0.05, 0.1, 0.2, Ti
1& lai ghép trai dai tir 0.6 dén 0.9.

- Nhom tac gia da chay thir nghiém
véi ti 16 dot bién 12 0.01, 0.05, 0.1 va 0.2
véi xac sudt lai ghép tir 0.6 dén 0.9 dé tim
ra xac sudt lai ghép va ti 1& dot bién phu
hop dé ap dung vao bai toan.

Bdng 1: So sanh hiéu qua ciia cdc xdc sudt lai ghép va ti 1é dot bién

Solwong | Tilé |Xacsuat| Thoi | Ham danh gia d¢ thich X Ay
n i PO . . . So the hé
cong viec | dot bien | lai ghép | gian(s) nghi :

0.6 4,39 5,97 121

0.01 0.7 4,99 5,82 126

) 0.8 5,27 5,39 137

0.9 5,41 5,64 82

0.6 4,57 5,36 111

0.05 0.7 5,14 5,16 117

) 0.8 6,42 4,98 140

50 0.9 6,53 5,15 185

0.6 5,32 5,08 132

0.1 0.7 6,09 4,93 149

) 0.8 6.3 4,33 136

0.9 6,64 4,66 124

0.6 6,14 5,54 175

02 0.7 5,92 5,21 132

’ 0.8 5,8 4,96 134

0.9 8,03 5,07 173
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Bdng 2: Két qua thuc nghiém khi chay thudt todn

Solwong | Til¢ | Xacsuat | Thoi £ K LA N a1 g oan .
cong viée | dot bién | lai ghép | gian(s) So the hé Ham danh gia d¢ thich nghi
10 0.1 0.8 3,12 75 11,88
20 0.1 0.8 3,58 79 7,04
30 0.1 0.8 4,2 84 5,56
40 0.1 0.8 5,36 118 4,71
50 0.1 0.8 5,8 173 4,33

e Phan tich két qua:

- Nhom tac gia di ghi lai cac lan
chay chuong trinh dé tim ra duoc xéc suét
lai ghép va xac suit dot bién phi hop véi
bai toan dugc dua ra. Bang két qua cho
thdy su khac nhau vé ham danh gia do
thich nghi cta thuét toan thay ddi theo ti
1& dot bién va xac suat lai ghép. Bang két
qua d cho ta thay dugc véi ti 1¢ lai ghép 1a
0,8 va ti 1¢ dot bién 14 0,1 thi ham danh gia
do thich nghi quan thé dat cuc tiéu. Do do
nhom tac gia s& chon dé tiép tuc tién hanh
chay thuc nghiém.

- Két qua thuc nghiém cho thdy thoi
gian thuc hién nhanh nhét 1a 3,12s vdi sb
cong viée can phan chia 1a 10, thoi gian
thuc hién 1au nhat 1a 5,8s véi sb cdng vigc
can phai chia la 50. Sb thé hé duge tao ra
16n nhat 1a 173, két qua nay chimg t6 khi ap
dung thuat toan di truyén dé giai bai toan dé
giai quyét bai toan 1a hoan toan kha thi.

- Trong qué trinh kiém thir, nhém
tac gia nhan thay khong phai lan chay thir
nao ciing thanh cong, van bit gap su cb
khi cac ca thé khong thoa man duge cac
rang budc dugc dua ra.

- Dua trén két qua thu duoc, ta c6 thé
thdy dugc khong phai ti 1¢ dot bién va xac
suét lai ghép cao thi s& cho két qua tt hon.

I11. Két luan

Nghién clru di dé xudt thuat toan

di truyén dé giai quyét bai toan diéu phdi

nhan lyc tai trudng phd thong tu thuc, day
14 mot bai toan c6 tinh cap thiét va img
dung cao nhim dam bao sy cong bang
trong thuc hién cac cong viéc khac ngoai
cong viéc giang day. Dé giai quyét bai
toan, nhdm tac gia dd mo hinh hoa toan
hoc bai toan, lua chon va xay dung duogc
giai thuat di truyén. Dt liéu thir nghiém va
kiém tra dugc ldy tir mot thoi khoa biéu tai
mdt trudng dan I4p trén dia ban thanh phd
Ha Noi. Két qua thuc nghiém cho thay khi
ap dung thuét toan di truyén dé giai bai
toan dé giai quyét bai toan la hoan toan
kha thi, ¢6 kha nang m& rong trién khai
trén quy mé rong vai nhidu rang budc.

Tai liéu tham khao

[1]. Ddng Van Tuan. Giai thuat di truyén va
bai toan 1ap thoi khoa biéu. Ludn vin
thac si, Truong Pai hoc Céng nghé
théng tin va Truyén thong, Dai hoc
Thai Nguyén, 2014.

[2]. Tran Thi Thuy Linh. Bai toan lap lich.
Ludn véin thac si, Trueong Pai hoc Bach
Khoa Ha Noi, 2013.

[3]. F. A.Orama, M. M.Arafa. Genetic
Algorithm for task Scheduling problem.
Journal of Parallel and Distributed
Computing, 2010, Vol 70, Issue 1, p13-
22.

[4]. KaiXiangZhu, Lily D.Li, Michael Li.
School timetabling optimisasion using
Artificial Bee Colony Algorithm Based
on a Virtual Searching Space Method,
2021, Mathematics 2022, 10, 73.



[5].

[6].

[7].

0. A. Odeniyi, E. O. Omidiora,
S. O. Olabiyisi, C. A. Oyeleye, A
Mathematical Programming Model
and Enhanced Simulated Annealing
Algorithm for the School Timetabling
Problem. Asian Journal of Research
in Computer Science 2020, p21-38,
Article no.AJRCOS.55744, ISSN:
2581-8260.

Phan Viét Anh, Bui Thu Lam. Giai
thuat di truyén va Gng dung trong hd
trg 1ap lich diéu hanh céng tic bénh
vién. Chuyén san Céng nghé thong tin
va Truyén théng 2013, s6 2.

Nguyén Thi Hao, Nguyén Duy Hai, Vii
Thai Giang va Dang Qudc Hitu. Bai

[8].

[9].

31

toan 1ap lich va dinh tuyén xe ché hang.
HNUE JOURNAL OF SCIENCE 2023,
DOI: 10.18173/2354-1059.2023-0042,
Natural Sciences, Volume 68, Issue 3A,
pp. 71-79.

M. Gen, Y. Tsyjimura, E. Kubota.
Solving job-shop scheduling problems
by genetic algorithm. Computers &
Operations  Research 2002, DOI:
10.1109/1CSMC.1994.400072, ISBN:
0-7803-2129-4.

Nguyén Hitu Mui, Nha xudt ban Dai
hoc Sw pham 2007, Thuat toan di truyén
va ung dung, 2007; chuong 7: Bai todn
thoi khoa biéu, p80-89, 322.

PRACTICAL SCHEDULING PROBLEM
AT A PRIVATE HIGH SCHOOL

Do Ba Chin?, Nguyen Quang Huy*, Vu Hoang Duc’

Abstract: In reality, there is plenty of work that needs scheduling,; the main goal of

these problems is to coordinate jobs to make the most of resources, save costs, and optimize

execution time. At private k-12 schools, the main human resources are teachers; they will

not only teach students but also need to perform other tasks assigned by the school and

the professional team. To ensure equality in carrying out the non-professional work of all

teachers, this research analyzes the problem of human resource coordination based on the

original problem of scheduling school timetables. The group researchers proposed a Genetic

Algorithm to solve the problem and initially tried it on data from Phan Huy Chu High School

(Hanoi), the experiment result indicates the possibility of applying it in a large scope with

many requirements.

Keywords: work arrangement, human resource coordination, scheduling.
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