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1. Muc tiéu mon hoc:

Khoa Hoc May Tinh (8480101)

Thi nghiém thudng dugc xem nhu 13 mot trong nhiing budce cubi cung dé kiém tra va danh gia san pham, ciing
nhu 1a mot qua trinh nghién ctru. Do d6, muc dich ciia giai doan nay rat rd rang 1a mudn mo ta va giai
thich dugc nhing thay ddi clia nhitng thong tin (goi 1a két qua) cua san pham dudi cac didu kién dugc gia thiét
(hypothesized condition) lién quan dén nhiing thay d6i d¢6. Cu thé hon, mdi lién hé giita bién phu thudc
(dependent variable) va bién doc 1ap (independent variable) chinh 1a dbi twong nghién ctru ctia qua trinh thi
nghiém. Cung voi su phat trién cua khoa hoc dir liéu trong nhiéu linh vuc khac nhau, mon hoc s& rat hiru ich véi
ngudi hoc thong qua viée gidi thiéu phuong phap luan khoa hoc trong thiét ké va phan tich thi nghiém (Design
and Analysis of Experiments - DAE). Ngoai ra, nhitng yéu t6 anh huéng dén DAE ciing s& duoc dé cap cing
v6i nhitng ing dung minh hoa cu thé.

Experimenting is considered as one of final steps in order to test and evaluate product quality, as well as a
research study. Therefore, the main purpose of this step is obviously to describe and explain variation of
information (called outcome) under some hypothesized conditions related the variation. More specifically, the
relationship between dependent variables and independent variables is the target of experimenting process. With
the recent development of data science in various applications, the course will be helpful to students by
introducing a scientific methodology in design and analysis of experiments (DAE). Moreover, students will be
introduced some related aspects of DAE along with applications.



2. Npid $m tit mén hoc:
Mon hoc s& cung cp nhitng ndi dung chinh nhu sau:

- Qua trinh thi nghi€m va vai tro cia DAE;

- Nhirng nguyén tic co ban va hudng dan danh cho DAE;
- Céc loai thiét ké thi nghiém khac nhau

- Cac chu dé khac ciia DAE va tng dung minh hoa.

The knowledge which will be deliver to students consists of
- Experimenting process and the roles of DAE

- Principles of DAE and guidelines to apply

- Various experimental desgins

- Advanced aspects of DAE and demonstrative applications.

[1] Experimental Design with Applications in Management, Engineering and the Sciences, 2nd Edition, Paul D.
Berger, Robert E. Maurer Giovana, B. Celli, Springer 2018.

[2] Design and Analysis of Experiments, Douglas C. Montgomery, Willey, 2001.

[3] Art of Computer Systems Performance Analysis Techniques For Experimental Design Measurements
Simulation And Modeling, Raj Jain, John Wiley & Sons, 1991.

[4] Constructions and Combinatorial Problems in Design of Experiments, D. Raghavarao, Willey & Son, 1971.
[5] Design Theory 1 & 2, T. Beth, D. Jungnickel, H. Lenz, Second edition, Cambridge, 1999.

[6] Internet.
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Learning outcomes:



Matching with PLO
No. Course learning outcomes (CLO) | CLO assessment
Coursework Research
LO.1 Descrl.be the roles of DAE in industry Test c 455
and science
Explain the meaning of 3 main Class project, 2.1,
LO.1 rinciples in experimental design Test, ¢ ¢ 2.2
p P p & Final exam ’
Apply factorial designs to identify| Class project,
. 2.2.4,
L.0.3 [active factors and to analyze those Test, a,c
, . 4.5.5
factors' effects Final exam

Bang 4nh xa chuéin diu ra mén hoc va chuin diu ra chwong trinh @ng dung:
Chuén dau ra cia chuong trinh (CDRCT)

Ch“érz gg{&ﬁ?“ hoc a b c d e f | g h i k
CDRMH.1
CDRMH.2 v
CDRMH.3 v v

Bing anh xa chuin diu ra mén hoc va chuin diu ra chwong trinh nghién ctru:
Chuan dau ra cia chuong trinh (CDRCT)

Ch“ﬁrz S?;&Ef“ hoc a | b c d e f | g h i k
CPRMH. 1 v
CDRMH.2 v
CDRMH.3
5. Huéng da

Phuong phap hoc téap:

- Tu doc sach giao khoa, giai cac bai tap.

- Tham dy gid gidng trén 16p (> 80%)+ lam bai tap ( > 60% bai tap da nhén)
- Luu ¥ quan sat cac ing dung cia DAE trong thé gi6i thuc, xem thém &

www.research.att.com/~njas/hadamard/

Céach danh gia:
- Bai tap vé nha + Tiéu luan: 20% (bt budc)
- Kiém tra: 30%

- Thi cudi khoa: 50% (bt budc)

Learning methods:
- Reading textbooks, doing exercies

- Attending the lectures


http://www.win.tue.nl/math/eidma/
http://www.research.att.com/~njas/hadamard/

- Observe the application of DAE in practice (e.g., www.research.att.com/~njas/hadamard/)

Grading:
- Homework + class project: 20% (mandatory)
- Test: 30%

- Final exam: 50%

Chuan dau ra

Chii d@é (chwong) Noi dung én hoc

Tai lidu

- Lich str cia DAE- Vai trd va ung
dung ciia DAE- Cac chu dé lién
quan: thiét ké t6 hop, thiét ké tbi

1 |Gidi thidu uu, thiét ké bén viing, phwong phap | CDRMH. 1 [1], [3], [2], [4]
Taguchi, quan 1y chit luong hoan
toan (TQM).- Céac phan mém DAE
- DAE va Python

- Muc tiéu cua DAE: khao sat tac
dong cua cac nhan t6 va twong tac
gitta cac nhan td, tinh truc giao- Ba
2-3 |Céac nguyén ly trong DAE  |nguyén ly co ban: ngau nhién héa, |CDRMH.2 [1],]2]
lap, diéu khién sy cuc bo- Cac bude
chinh trong viéc thiét ké & phan
tich thi nghiém

- Thiét ké mot nhan to- Phan tich
phuong sai- Pa kiém tra so sanh- |CDRMH.3 [1]
Truc giao va phan ra tryc giao

Nguyén tic thong ké trong

43 thidt ké thi nghiém

- Thiét ké 2 nhan t6: tic nghén va
tuong tac, thiét ké 1ong ghép- Thiét
ké Latin vuong- Thiét ké 2- va 3- |CDRMH.3 [1], [2], [3]
mirc: thiét ké nhén t6, thiét ké nhan
t6 bd phan, phuong phap Taguchi.

Nhan t0 tich cyuc va tac

6-8 d6ng cta nhén t6

Hbi quy va phuong phap - Hoi quy da tuyén tinh- Phuong
dap Gng bé mat phép dap tng bé mat (RSM)

- Thiét ké khdi khong day du va can
bang- Thiét ké t-déu: thiét ké

10-11 |Phan loai cic dang thiét ké |Hadamard, thiét ké chia duoc theo [1], 2], [4], [5]
nhém- Thiét ké dong cot - Thiét ké
hon hop

- DAE trong khoa hoc va k¥ thuat
may tinh- DAE trong nhiing iing [6], 1]
dung k¥ thuat khac

Gi6i thidu mot s6 tmg dung

12-13 ctia DAE trong thyc té

- Bai toan liét k& (dém): tim céac 16p
déng cdu cua cac thiét ké can bang,
Mot s6 chu d& nang cao cua |mot da tiép can ding tim kiém quay
DAE (khong bit budc) lui, quy hoach nguyén, va db thi to
mau.- Trung hop anh huong ctia cac
nhan t6

14 [51. [2], [1]

15 |On tap On lai cac ndi dung co ban [1]

7 Gia en tl ia giang day:


http://www.win.tue.nl/math/eidma/
http://www.research.att.com/~njas/hadamard/
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