-~

~_ TAP CHi

1

IRONGISOINVAY

CUUKHONHOC

DAIHOCISAODD)

€0'1(7692022

I LIEN NGANH DIEN - PIEN TU - TU PONG HOA

Phan tich dong hoc nguoc cho tay may robot han 6 bac tu do 5 Duong Van Toan Ninh
Nguyén Tan Tai
Nguyén Van Cudng
Nguyén Trong Cac
Diéu khién bén virng thich nghi trén co s& m&' Noron dieu khién 13 Nguyén Phuong Ty
cho tay may robot V{ Thi Yén
Nguyén Thi Thao
Nguyén Thi Phuong
Diéu khién truyén dong dong co khong dong bd ba pha theo 20  Pham Van Tuan
phuong phap tua theo vecto tir thong réto (foc) Hoang Thi Phuong
Dang Van Tué
I LIEN NGANH CO KHi - PONG LUC
Nghién clru dac tinh téc dé ctia dong co diesel hién dai 28 Vi Thanh Trung
Ngé Thi My Binh
Nghién c(ru dnh hudng clia téc dd dén kha nang hdi phucmon 34 Nguyén Dinh Cuong
cuta phu gia nano TiO, trong dau boi tron
Nghién ctru su dnh hudng ctia phuong phap 1dy mau dén chat 40 Dao Dic Thu
lwong ctia phuong phap Monte Carlo
Nghién ctru dnh huéng clia ché dé miét ép dén (rng suat du 45 Nguyén Vin Hinh
clia chi tié€t may
I NGANH TOAN HOC
Diéu kién da téi uu cho bai toan diéu khién t&i wu cia hé 51  Nguyén Viét Tuan
phuong trinh g-Navier-Stokes hai chiéu Luu Trong Dai
Lé Thi Lidu
I NGANH KINH TE
Giai phap nang cao hiéu qua thuc thi cac céng cu chinh sach 58  Nguyén Thi Quynh
tién té trong giai doan hién nay Vi Thi Ly
Nguoén nhan luc Viét Nam - géc nhin tir thuc trang gidoduc 67  Pham Thi Héng Hoa

phé théng

Nguyén Thi Tinh

Tap chi Nghién ctru khoa hoc, Trudng Dai hoc Sao Do, S6 1 (76) 2022 1



~_ TAPCHI

S GHENCUUKoHOCR RIRONEISE NAY
[[EE@TE@ €061 (7692022

I NGANH KINH TE

Tac dong cua dai dich COVID-19 dén hoat dong san xuat kinh 76  Dinh Thi Kim Thiét
doanh va bao cio tai chinh ctia doanh nghiép

Céac nhan to anh hudng dén thu nhap cla cac ho trong ché: 84  Tran Thi Quy Chinh
Nghién ctru tredng hop tinh Thai Nguyén, Viét Nam Nguyén Thi Ngoc Mai

I NGANH GIAO DUC HOC

Ap dung cac hoat dong ngoai khda trong day hoc Tiéng Anh 92 Vi Thi Lvong
nham nang cao ky nang giao tiép cho sinh vién Trudng Dai hoc Trinh Thi Chuyén
Sao Do

I LIEN NGANH TRIET HOC - XA HOI HOC - CHINH TR] HOC

Giang day Triét hoc Mac - Lénin trong b&i cdnh Cach mang 100 Nguyén Thi Nhan
cong nghiép 4.0

Tu twdng H6 Chi Minh vé xay dung Dang va sw van dung cia 106 Pham Xuan Dirc
Pang bd thanh phé Chi Linh hién nay

Xay dung va phat trién con ngudi theo tinh than Dai héi XIll 113 pg Thi Thay

ctia Dang - lién hé trong giang day hoc phan Triét hoc Mac - Ding Thi Dung
Lénin tai Trudng Pai hoc Sao Dd ' '

Tac dong cla chinh sach an sinh xa hoi dén lao déng va viec 120 Nguyén Minh Tuan
lam trong dai dich COVID-19 tai Viét Nam Pham Xuan Durc

2 Tap chi Nghién ctru khoa hoc, Trudong Dai hoc Sao Do, S6 1 (76) 2022



EY -

o SGIENTIFIC JOURNAL = CONITENIRS

DO[UNIVERSITY . < Nogl(76) 2022
>

I TITLE FOR ELECTRICITY - ELECTRONICS - AUTOMATION

Inverse kinematics analysis of six degrees of freedom of a 5  Duong Van Toan Ninh
welding robot arm Nguyen Tan Tai
Nguyen Van Cuong
Nguyen Trong Cac
Adaptive robust control based on fuzzy neural network control 13  Nguyen Phuong Ty
robot manipulator Vu Thi Yen
Nguyen Thi Thao
Nguyen Thi Phuong
The controlling methods for three-phase asynchronous mé to 20  Pham Van Tuan
models based on foc roto Hoang Thi Phuong
Dang Van Tue

I TITLE FOR MECHANICAL AND DRIVING POWER ENGINEERING

Research on performance characteristics of modern diesel 28 Vu Thanh Trung
engine Ngo Thi My Binh

Researchinfluence of speed on self-repairof TiO,nanoparticles 34  Nguyen Dinh Cuong
as lubricating

Study on the effects of sampling method on the quality of 40 Dao Duc Thu
Monte Carlo method

Research on the influence of mode oscillating smoothing on 45 Nguyen Van Hinh
the residual stresses of machine parts

I TITLE FOR MATHEMATICS

Sufficient optimality conditions for the optimal control 51 Nguyen Viet Tuan
problem of 2D g-Navier-Stokes equations Luu Trong Dai
Le Thi Lieu

I TITLE FOR ECONOMICS

Solutions to improve the effectiveness of monetary policy 58 Nguyen Thi Quynh
tools in the current period Vu Thi Ly

Vietnam’s human resources in terms of achievement in general 67  Pham Thi Hong Hoa
education Nguyen Thi Tinh

Tap chi Nghién ctru khoa hoc, Trudng Dai hoc Sao Do, S6 1 (76) 2022 3



-~ <

. SGIENTIFIC JOURNAL =" C@ONIMENIRS

EEU]]]IEEEY . < NQJ(76) 2022

I TITLE FOR ECONOMICS

The impact of the COVID-19 pandemic on enterprises’s 76 Dinh Thi Kim Thiet
business activities and presentation of financial statements

Factors Affecting to Tea-growing Household’s Income: ACase 84  Tran Thi Quy Chinh
Study in Thai Nguyen Province Nguyen Thi Ngoc Mai

I TITLE FOR STUDY OF EDUCATION

Applying extracurricular activities in teaching English to 92 Vu Thi Luong
improve communication ability for Sao Do University's Trinh Thi Chuyen
students

I TITLE FOR PHILOSOPHY - SOCIOLOGY - POLITICAL SCIENCE

Teaching Marxist-Leninist Philosophy in the context of 100 Nguyen Thi Nhan
Industrial Revolution 4.0

Ho Chi Minh'’s thought on Party building and the application of 106 Pham Xuan Duc
the Party Committee of Chi Linh City today

Teaching the Marxist-Leninist Philosophy module at Sao Do 113 Do Thi Thuy
University on human construction and development in the Dang Thi Dung
light of the Xl Party Congress

Impacts of social security policies on labor and employment 120 Nguyen Minh Tuan
during the COVID-19 pandemic in Vietnam Pham Xuan Duc

4 Tap chi Nghién ctru khoa hoc, Truong Dai hoc Sao D, S6 1 (76) 2022



NGHIEN CUU KHOA HQC
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Study on the effects of sampling method on the quality of Monte
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Tém tat

Vi s phat trién cla khoa hoc k§ thuat, mé phdng sé déng mat vai trd quan trong trong viéc rit ngan thdi gian
tao ra san pham méi. Phwong phap Monte Carlo (MC) dwoc biét dén la phwong phap tham khéo, dung dé kiém
nghiém két qua ctia cac phwong phap méi. Mét trong nhirng yéu t6 &nh huwéng Ién dén chéat lwong clia phwong
phap MC d6 chinh la phwong phap l4y mau. Trong bai bao nay tac gia gi¢i thiéu mét vai phwong phap lay mau
phd bién. Dé dwa ra sw danh gia chat lwong cla cac phuong phap lay mau, tac gia tién hanh so sanh két qua
clia cac phwong phap ldy mau nay véi sb lwong ldy mau nhé véi két qué cla phuong phap Monte Carlo véi s6
lwong l1ay mau Ién (108).

Tir khéa: Phuong phdp 1@y mdu; phuong phdp Monte Carlo; déng luc hoc 6 té; bién ngdu nhién.

Abstract

With the development of science and technology, numerical simulation plays an important role in shortening the
time to create new products. The Monte Carlo method (MC) is known as the reference method, used to verify
the results of new methods. One of the factors that greatly affects the quality of the MC method is the sampling
method. In this paper, the author introduces some popular sampling methods. To give an assessment of the
quality of the sampling methods, the author compares the results of these sampling methods with a small number
of samples with the results of the Monte Carlo method with a large number of samples (108).

Keywords: Sampling methods; Monte Carlo method; automobiles dynamics; random variable.

1. PHUONG PHAP MONTE CARLO x = f(&)

Tén goi clia phwong phap nay dwgc dat theo tén cla
mot thanh phd & Monaco. V&i phwong phap nay sé
l4y ngau nhién mau va tinh toan truc tiép trén cac mau
nay, nhw vay sé lwong mau lay cang lén thi két qua
cang chinh xac. Do chinh xac cta két qua phu thudc
vao sb lwong va cach chon mau. Dé co két qua chinh
x&c can tinh toan véi sb lwgng mau Ién, do d6 can thoi
gian tinh toan rat Ién. Nguoi ta st dung phwong phap  Véi & 1a tap hop cac méu duoc Idy, theo luat s6 16n

Hinh 1. So’ d6 khéi phuong phdp Monte Carlo

nay dé kiém ching két qua. thi gia tri trung binh dwoc tinh theo céng the [1], [4]:
l My
Xye =—— 2, X(&) (1)
Ry
Trong do:

n,.la so lwgng lay mau.

Ngu®i phan bién: 1. PGS.TS. Tran Vin Nhu 2. PHUONG PHAP LAY MAU

2. TS. Cao Huy Giap Vi phwong phép thuc nghiém, viéc lay sé lwong mau
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c6 y nghia rat quan trong trong viéc quyét dinh chat
lwong cta két qua. Viéc ldy mau yéu cau can dai dién
cho tinh chét cla tat cd cac phan t&r con lai.

AW

Hinh 2. Phuong phdp Idy méau
Trong qua trinh nghién cu va hoan thién phuwong
phap tinh, ¢ nhiéu phwong phap lay mau.
2.1. Phwong phap Monte Carlo (MC)

Véi phwong phap nay thi mau la cac sbé dwoc lay ngau
nhién trong khéng gian mau [3]. Vi du vé viéc lay mau
la 9 phan t& v&i hé théng gdm co 2 bién khéng chéc
chén véi phwong phap lay mau 1a Monte Carlo.

1

¥

&

&
Hinh 3. Ldy mdu véi phuong phdp MC
Ta c6 thé thdy v&i phwong phap nay thi cac mau duoc
lAy mot cach 1a ngau nhién. Do d6, dé 16i ctia phwong
phap 1a nhé thi s lwong 14y mau phai 13 16n.

2.2. Phurong phap Hypercube latin (LHS)

Phwong phap 14y mau Hypercube latin 1a mét phuong
phap dwoc phat trién tir phwong phap 1y mau Monte
Carlo [4]. M6t m3u LHS dwoc tao ra béng cach chia
khong gian clia cac bién dau vao thanh cac khong gian
con khac nhau va ldy mau tivng khodng gian con nay.
Véi phwong phap LHS ngau nhién (LHSa), ta thu duoc
mot s6 mau Q cho r bién ngau nhién theo ba buwéc [8]:
Budc 1: M6 phdng khéng gian 1dy mau trong cac 6
QO xr.

Buwdc 2: Ta chon ngdu nhién r cac hoan vi cta {1,...,
Qy. ..., m, xac dinh Q 6 hoat dong.

Budc 3: Tao ra Q bién doc lap thdng nhét trén cac 6
hoat dong.

LIEN NGANH CO KHI - DONG LUC

Khi chon & mau dwoc chon la trung tam cla cac 6 thi
ta sé dwoc phwong phap LHS xac dinh (LHSd).

Vi du v&i sb lwong ldy mau la 9, véi hé thdng c6 2 tham
s6 khong chac chén thi twong (rng v&i cac Hinh 4a la
phwong phap l4y m&u LHSa va Hinh 4b twong tng véi
phuwong phap lay mau LHSd.

1

&

b. LHSd
Hinh 4. Ldy mdu véi phurong phdp LHS
2.3. Phuong phap 1ay mau Uniforme (Uniforme sampling)

Pay la phwong phap 14y mau cb dinh. N6 chia khoang
khéng gian theo mét cach thdng nhéat. Viéc cat khoang
khéng gian phu thudc vao sb lwong bién. Véi phwong
phap 1y mau Uniforme (PU) thi v&i s lwong bién 1a r
va n 13 kich thwéc thi sé lwong lay mau sé dwoc tinh
theo cong thire [2]:

Q=n 2)
V6&i phuong phap nay, viéc ldy mau déu & cac hwdng,
nghta la gia tri clia cac bién la gibng nhau va déu nhau
& cac huong.

Vi du v&i sb lwong ldy mau la 9 va hé thdng cé 2 tham
sb khong chéc chén thi khi chon theo phwong phap
PU, cac mau sé dwoc biéu dién theo Hinh 5.

+ + +
@ + + +
+ + +

3
Hinh 5. Ldy mdu véi phuong phdp PU
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3. MO HINH DAO PONG 1/4 TREN O TO

(Nt -~
~

L

H 1

Hinh 6. Mé hinh dao déng 1/4 trén 6 t6

Theo tai liéu [5], [6], [7] md hinh dao dong 1/4 trén 6 td
dwoe mo ta nhw sau :

TN e

m, x, =—k (x,—x,)’ —c(x,—x,) (3)
m, x, =k (x,—x,)° +c(x,—x,)+k, (z(£)— x,) (4)
Trong do:

m: Khéi lwgng ctia phan dwoc treo;

m : Khéi lvgng clia phan khéng duorc treo;

k: Do cirng cua hé thdng treo;

¢: Hé sb can giam chan;

k: Do cling cta banh xe;

z(t): DO nh&p nhé clia méat duong;

x,(1): Hé toa d6 gan véi than xe;

x,(t): Hé toa d6 gan voi banh xe.

Trong qua trinh dao ddng cta 8 td mét s6 théng sb cla
hé thong treo trén 6 t6 la phi tuyén nhw: D6 clrng cla
I6p xe, u cao su,... Do d6, tac gid dé xuat gia tri cha do
ctrng hé thdng treo va do cirng clia banh xe thay déi
trong khoang 10%.

Bang 1. Théng s6 cua xe 6 té duoc khdo sdt [5], [6], [7]

Thoéng s6 Gia tri
k. 400 N/m = 10%
k, 2.000 N/m + 10%
m, 40 kg
m, 20 kg
c 600 Ns/m
z 0.2m

4. KET QUANGHIEN CUU

Dé so sanh gitra cac phwong phap tinh toan, bai bao st
dung phwong phap so sanh sai léch gia tri binh phwong
trung binh clia dai lwong so sanh theo biéu thirc:

j Xy edt — j Xoydt
T= (5)
Ixéxdt

0
Voi x,,. 1a két qua cla phuong phap MC véi cac
phuwong phap lay mau la MC, LHSa, LHSd, PU, va

s6 lwong ldy mau 1a nho x,, 1a két qua cla phuong
phap Monte Carlo v&i phwong phap 1y mau la MC, sb
lwong ldy mau la 108, t 1a thoi gian tinh toan.

Vé&i hé phwong trinh dwgrc trén, st dung chwong trinh
phan mém Matlab phdng ta dwoc két quéa md phdng
(ng vGi trudng hop dau vao 1a méat dwong dwoc md
phéng nhw Hinh 7.

N
|
I

Hinh 7. D nhdp nhé ctia mdt dudng

Tw Hinh 7 ta thy qué trinh chuyén déng ctia xe mé
phdng: Trong gidy dau tién xe chuy&n ddng trén mat
dwong bang phing sau d6 gdp map mé véi dd cao
la 0,2 m trong mét gidy sau do xe tiép tuc di trén mat
dwong bang phang.

V&i cac diéu kién tinh toan nhuw trén, tac gia tinh toan
véi cac phwong phap lay mau la MC, LHSa, LHSd, PU
v&i s6 lwong 1y mau la: 9, 16, 25, 36, 49, 64, 81, 100.
Do céac két qua tinh toan sau mdi lan tinh toan khac
nhau, dé& quan sat dwoc ving sai sé cla cac trwong
hop tinh toan, tac gia da thuwc hién cac phép tinh 1ap lai
30 1an. Dé tién cho viéc so sanh do tin cay cia cac két
qua, tac gia dé xuat gia tri tuyét déi sai s6 nhd hon 1%.

* Trwong hop 1: V&i phuong phap |4y mau la MC.

+
+

jt * +

+

+
++
-+

+
<+

+

Hinh 8. Phuong phdp Idy mau MC

Két qua cta phuong phap ldy mau MC duoc thé hién
la cac du cong méau dé trén Hinh 8. V&i dé xuét gia tri
tuyét déi sai s6 nhd hon 1%, tac gia tao hinh chir nhat
mau xanh cé toa do trén truc x tlr 0 dén 100, trén trucy
v&i gia tri tr -1 dén 1. Cac két qua néu nam trong hinh
ch@* nhat mau xanh nay sé 1a cac két qua dat yéu cau,
cac gia tri ndm bén ngoai 1a cac gia tri khong dat yéu
cau. Dwa vao cac két qua trén Hinh 8 ta thdy rang khi
n,,. tang thi sai s c6 xu hudng giam, tuy nhién cac két
qua déu khong dat yéu cau.
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* Trong hop 2: V&i phwong phap 14y mau 1a LHSa.

-
+H

e
-+

H-HH-HHHHH
-H-EHEH
HH-EHIH-
+HHHH-
HHHHH-
HHEHHH
S

Hinh 9. Phuong phdp Idy mdu LHSa

V&i cac két qua thé hien & Hinh 9, ta thay ring két
qua v&i phuong phap wéc lvong 16i 1a LHSa déu dat
yéu cau trir tredng hop véi n,.= 9. So véi cac két
qua & trwdng hop 1 thi véi chat lwong cia két qua voi
phwong phap lay mau la LHSa la tét hon.

* Trong hop 3: V&i phuong phap lay mau 1a LHSd.

FTRRETRE ST T I MR
H—H--HH

-
—

Hinh 10. Phuong phdp Idy mau LHSd
Dwa vao két qué & Hinh 10, ta thay ring khi tinh toan
béng phwong phap ldy mau 1a LHSd thi cac két qua
déu dat yéu ciu. Chat lwong trong trudng hop nay tbt
hon so v&i 2 trwong hop 1 va 2.

* Trong hop 4: V&i phwong phap lay mau la PU.

Hinh 11. Phuong phdp Idy mdu PU
V6i phwong phap PU do &ng véi mdi sb lwong 14y
mau chi xac dinh dwo'c mot tap hop mau duy nhét. Do
do, khi 13p lai tinh toan thi chi thu dwoc mot két qua
duy nhét twong tng voi méi sé lwong lay méu n,,.

LIEN NGANH CO KHI - DONG LUC

V6i két qua & Hinh 11, ta thay rang cac két qua déu
dat yéu cau va cé xu hwéng hdi tu vé 0 nhanh hon. So
v&i cac trreong hop trén thi chat lwong clha két qua voi
phuwong phap lay mau la PU Ia tét nhét.

5. KET LUAN

Khi tinh toan béng phwong phap MC, thi phwong phap
l4&y mau anh hwdng rat 16n dén chat lwong cha két
qua. Viéc sir dung phwong phap |y mau hop ly sé
gidm dwoc 16i trong qua trinh tinh toan mé phéng,
gilp rat ngan thoi gian tao ra san phdm mai. Théng
qua céac két qua mo phdng thi ta thay réng khi tinh
toan bang phwong phap MC nén st dung phuong
phap Iy mau PU.
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