#001108 1‘7 @ @ é B A% é

and Technology of Chin

Mathematical Experiments

Introduction

Xiaoya ZHAI

Email: xiaoyazhai@ustc.edu.cn
Homepage: htips://xiaoyazhai.github.io/

RREXBATHRAREFEN, FLAEMNE EZEIZ!


mailto:xiaoyazhai@ustc.edu.cn
https://xiaoyazhai.github.io/

AL EEE TEE:

sity of Sci echnology of Chir

Outline

* Math experiments: What, why and how
* Lecture structures
* Workshop & assignments

* Grade
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Introduction to Math Experiments

« Math experiments is the discipline concerned with the use of computational methods to study phenomena

governed by the principles of mathematics.

« Math experiments is interdisciplinary:
Background — Computer graphics, Computer aided geometric design, Geometry processing, Computational Mechanics
Method — Mathematics
Tool - Computational science (MATLAB, C++, Python...)

python’

Automotive crash analysis!
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Introduction to Math Experiments

« Computer aided geometric design
Background « (Geometry processing
« Computational Mechanics

* Introduction to different models
« Comparisons

Basic tools

* Finite analysis elements (FEA)

Celleueien « Computational mechanics

MATLAB

Experiments processing

* Numerical optimization methods
 MATLAB optimization toolbox

Geometric
representation

* Optimized CAD model

Application - Design results for AM
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Lectures - How

* Lecture 1: MATLABE:A ~
e Lecture 2: FR D EM & NEYITE

* Lecture 3: &REDEULIME & 5 5% %

* Lecture 4: EE& #LR

* Lecture 5: JLIa & ik S ¥ 3% §7
* Lecture 6: ¥1IRIN R FYETF AU

* Lecture 7. 5 X (—) — TTEKE

* Lecture 8: FL & WiIEFEZ

* Lecture 9: %X (Z) - 2 & BE
+ Lecture 10: 3% (2) - JUERKRIME
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Lectures - How

* Lecture 11; SLIS &R N
Lecture 12: FLIRER S IR DT

Lecture 13: FSARLAL

Lecture 14: HRITEN > HRELBYE
Lecture 15: FAFMIL1L

Lecture 16;: C++/QTE S HIFEE

Lecture 18: H[@)3DFTEJRYESIRIE 7 (o] #it /
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Project & Grade

« Assignments-A (4) 40%
« Assignments-B (3) 60%

* Lectures slides / Assignments downloads at the link:
https://xlaoyazhal.github.io/teaching.html
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Staff Members

e Lecturer: X

« Teaching assistant:
« Jiacheng Han (¥55%

* Lili Wang (3

laoya Zhai(Z e HE), xiaoyazhai@ustc.edu.cn

QOELE: 838256319
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* MATLAB: Matrix + Laboratory, Mathworks Inc. (1982)
* Mathematica: Wolfram Research Inc. (1988)

* Maple: Waterloo Maple Inc. (1985)

* Visual studio C++

* Python

Wolfram
Mathematica

gthon
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1.1 Matlab

NATIONAL LABORATORY

* Matlab x#]H Cleve Moler FiFortran 155 & 1T
B X5 FE R E %Sk B LinpackFEispackiR & 9

SR,

LINPACK: ZM4 &% {EE(Linear system package, 1974), ZEEZ XK=
(Argonne National Laboratory) [ FHZ{ZFrE{EJim Poolif  HEER,

N

LINPACKEER B R

> REFFEIT 1% (Mechanics) AT AR HI1E,

> BN T RREFR G LRI,

> RS E, ATERBZEMEEMELERFKRE#, (AREFZBMRLINNE, F
ROFIRER A, WEERES, FHEEMARA. )

> R TN EVRSGEANE, FHREESNENEE. 11
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https://www.anl.gov/
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1.1 Matlab

* Matlab x#]H Cleve Moler FiFortran 1B 5 & 1T
A X4k A E %k B LinpackFEispackiR B I 52 SR |

EISPACK Z4FE{E K #i# AYFORTRAN 2 %[

2022F B R Z3kEFE: Jack Dongarra

HAHiEB: FFA&Linpack & Eispack.

Cleve Moler Jack Dongarra
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1.1 Matlab % & % &

201H2280FE L - 90FER 201H£290FE R

19844F: MATLABE4LE

HACIEES, Mie

= ERETN I B4R 14

MathWorks¥EE 7

|

2122 4] 212210448

MATLABS| N Y
ShiZadil
FEFEARFF T
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5INY

Simulink

Bl AR EIMATLAB.,

Jack Little

AT B

5| AMATLABRZ

MATLABY & 7 XTEIE 4T
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5Pythonfy&ERIGR 7 B#

BN, FHREEOMYET,
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1.1 Matlab £ & & A 47 3%,
N FRRANTE
WNFE54AIE
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von Mises Stress (Major)

von Mises Stress (Minor)
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1.2 Mathematica

* Mathematica ;2—# 3B KAV EV R RAZEHF SITE A,
Wolfram Research A S FF % .

1.7 SiHE:
1. Mathematica o] PU# TR S 11 E, AEREL. BFRD. Mo AR

Moviayy Wolfram

2 RS TRRFEKE ATRREMEFOE. - Mathematica

*SIANEZ Al YFFEIMREFEIINGEE,
* Wolfram ﬁii? Wolfram Alpha Notebook Edition #1 Wolfram Engine, ¥
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* Maple

- Maple E—SBAMHTENARR S, HTATHRSE, TRMA

1.3 Maple
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Cr B—TBEAGRES, AESHET TR,

(1) C++ )BT I/RLIG=E, H Bjarne Stroustrup 7 C 185 &l EFF 4
(2) BRREIINEENREBENE ], FRE CIESHMHREMRIEME.

SR
LEBNRHRE: Cr+ IFAONRGRE, AUFHE. SERASE.
2@ SR T CIESNBHETREEED.

3T BIRTE: C++ SIATRIR, ATFARZEEIREME L,
AERA: ERRFE. RGHE. BARFEESINE T HEA.

|
|
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1.5 Python

* Python2—M ZEANHEREE, SEMBANEREEES.

|
| LEE R EREE: Python RUBHTIEAERILZ THREMIAEE, BEIK 7 F Ik,

| 23R AARRAERE: Python [ T EEUFRERE, XHEMES, MR IETIMERR.

:3.&’%"%'[&: Python o] U E ZMRER S Lizf7, B3E Windows, Linux #1 macOS,
l

:4.fizﬂ’9&m$ﬁiﬁ: £ Web A% . #dRDHT. ALEE. B tEEa0E 26 A,
S EAMMR XHF: Python HE—NERMMX, RETEENRER. EMHE,

——————————————————————————————————————————————————————
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2. Matlab £ A &

RERFERARFIERRGFE:
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‘MatlabER{HEBI EAMIEHRENEIT (63603900)
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c BEARZE (+ - x+)
c mE, FEENWE
« TEINAIEFE
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