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1.2
What & Why?
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Matrix Laboratory

Dynamically typed language

v Variables require no declaration

v Creation by initialization (x=10;)

All variables are treated as matrices

v' Scalar: 1x1 matrix
Vector: Nx1 or 1xN matrix

v Calculations are much faster

Advantages

Fast implementation and debugging
Natural matrix operation
Powerful toolbox

MATLAB
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2. Python
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2.1 Fel

1991 & HEl ASZIE T2 3l 0]
7HR gt ¥ = :

(PHEXE: HIE2EE Guido van Rossum)

E
=

[ ]
O\I
bl

fo|=i2{2|et ZEioh MEH] 2R p UthOﬂ "

=
HO| g0 HE8H0| =3

HO

Okl
ot

SHEOF0| A MATLABZ M =91 Python
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Sl+2 7|28eZ X3
HZ 210|E2{2]|9| decimal, fractions == A1t FE[Ho| M AHA 7}
- st 229l Packagelt =7
- NumPy, SciPy, Matplotlib, Jupyter Notebook &
«  Zlz} =2l Python
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2.2 MATLABO| Python=2LC} £2 0| &

MATLABvs = — WA
Python | »> row = [1, 2, 3] Tn [1]: import numpy as /@ |

oW = ...t row = np.array([1, 2, 3]).reshape(l,-1)
[2]: row
1 2 3 array([[1, 2, 3]1])

4] col = row.T
»>» col = row" N o

col = 1 [4]: col

[

np ow, col)

»» lnner = row'col [6]:
inner = 14 array([[14]])

>> outer = collrow In [7]: outer = np.dot{col, row)
outer =
In [8]: outer
. 2 ? array([[1, 2,
2 4 Lo [2, 4, €
3 Q 5 [3: B,

© MIDAS IT Co,. Ltd (&Z=: MATLAB&Simulink 34 4|0|HH =2{1, 2017.9.25) 22



2.2
MATLAB vs
Python
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MATLABO| Python®2LC} £Z2 0|& (Al%)
T= MATLAB Python
2. M =g S /ME=tE(IDE) H& Mz[do| ZOE Y =4
.| ME27}=0| 7jdtstn Aok X P -
3. %9} 7|5 FSOl WZotd BSet Toolbox Ml S0\ g 2oyn A2tst package M2
o
O
4022715 @ Y M 8 A 75 %S
Install Package Curve Fitting  Optimization PID Tuner
App App
5. 23 | HW TE s AAH S S 3k 80| /ARy B
6. 84d £ | HEQT ZoEO, HE T2 14U F) EE=
7. 40F A2l Closed S/ WE &=

(Just-in-time compilation)

( FX

: MATLAB&Simulink 34! 4|0|H{ £2{1, 2017.9.25)
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2.2
MATLAB vs
Python
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= 2%=2 &dolM K.
T MATLAB Python

1. Ef 44 Mathworks &7 closed &2 QE AA

2. 210 712 HO|H #+x=2M 0 HIE S XS list, tuple, set & Ctfet O|O|EH #1&= XM=

3.2 Simuli?(:(éToolbox =5 . Numpy, Scipy, Matplotlib = _
15 IDE Visual Studio, PyCharm, Jupyter, Spyder =

4. AHEX} T2 SHAS/97A= CiRFoh = OF B2 ALEAL
5. H[& "R T=

+ Python2 20|22, [ L}2 M=

« PythonO| Data Science, Machine Learning, S/W ZH&f & T2 20| o Mgt
« MATLABZ BiR1, X{ZFE| Python= HiR{OF SICH11 S

=

MATLABZ 116t= AELH= PythonE 712 H|R= 0| I LIS

(A Z: Natalie Schooner 221 https://blog.boot.dev/, 2023.4.16) 24




2.2
MATLAB vs
Python
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AT(NE)

St O0F LHO|*M (Python)2
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| AtSE [ A AF7](Calculator) 2 CF & H K|
Ogf Oy AN EXCEL)ELCH & H3SHK| 3t

AHZ AL O O ER(MATLAB)ECH =HSHA| Gt

IO M (Python) 2 A S B4 & 52

T2 2 Ao L|LC},
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3 1 Python 22 2Isll (1) Python EE= (2) Anaconda £0]| stLtE A X|SHCt.

Jél jc| (1) Python = H{IZL =2 (A X| H|3H)

« Python2 www.python.orgd|A] 22|6HH "EZF HH{Z2"S XS5t QUL

o HZHHZE20|= 2K Python AL A| 2 Qot CIFSH "IHF | X| (package; 2t0|E2{2|)" 7t
MXIE[0] UK RO B2 AE Al 2R3t Ii7|X|E L0| AX[Sto{0F BiCt.

(2) Anaconda HiZEE (& X| 3=H)

- CHEE AF2X}= Anaconda, Canopi S3F 20| T4 mi7|X| 7t T &t
"H{IZ =2 (distribution)"E 0| AFESIC} 47| A Python EZ& HIZE CHAO|
Anaconda(www.anaconda.com) BHEE2S MX|StCt,

« Anaconda0®l= NumPy, matplotlib S <= I{7|X|E EZ&St0 QIOH,
Eser=tA(IDE) Q! Spyder, Jupyter Notebook, Powershell Prompt S &7H|
HZ5t7| 20l AFZ5H7| e[S},
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Anaconda
Spyder, Jupyter Notebook, Powershell Prompt, Qt Console

O Anaconda Navigator

File Help

{2 ANACONDA NAVIGATOR

AN

A Home
[ All applications | | on [ base (root] Channels
. Environments
o o o
P P
J L . I I
W Learning & .Q.,
Al W

DataSpell Anaconda MNotebooks CMD.exe Prompt
011
Run a cnd.exe terminal with your current

1 .
aw Community
enwvironment from Mawigator activated

Cloud-hosted notebook service From

DataSpellis an IDE For exploratory data
Anaconda. Launch a preconfigured

analysis and prototyping machine learning
environment with hundreds of packages
and store project files with persistent
cloud storage.

models. It combines the interactivity of
Jupyter notebooks with the intelligent
Python and R coding assistance of PyCharm
in one user-Friendly environment.

| Install \
h A
o
Jupyter
.\-/

JupyterLab Notebook Powershell Prompt

Anaconda 363 68.5.4 0.0.1
An extensible environment for interactive Web-based, interactive computing un a Powershell terminal with your

Notebooks and reproducible computing, based on the notebook environment. Edit and run urrent environment From Navigator
Cloud notebooks with Jupyter Motebook and Architecture. human-readable docs while describing th ackivated
hundreds of packages data analysis.
ready to code.

A Full Python IDE
directly From the
browser

Documentation
Anaconda on AWS Graviton

Spyder
543
Scientific P'rthon Development

EnviRonment. Powerful Python IDE wi

advanced editina interactive besti

Qt Console
542
PyQt GUI that supports inline figure:
proper multiline editing with synta
hinhlinhtina aranhical calltins an

Running your Anaconda workloads on AWS
Graviton-based processors could provide
un ko 40% hetter nrice nerfarmance

Anaconda Bleg
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Spyder

, tiiebed mHO|4M) Zrot

AlSH 57| &AL Crossplaform IDEZ, IPython(Interactive Python
o

File Edit Search Source Run Debug Consoles Projects Te

m > O 0 I

Funtitled0, py

Nam & Type

np col Array of int32 [2]
=-np.array([1, -2, 3]).reshape(l,-1)

row.T inner Array of int32 (1, 1) [[14]1]

=-np.dot({row, -col)

=-np.dot(col, - row)

/

[[123
[2 4 ¢

outer | Array of int32

y of int32

ged by Anaconda, - |
1916 64 bit 54) ]
for

np.array([1, 2, 3]).r
w. T
inner
outer = np.dot(col, row)

© MIDAS IT Co,. Ltd IPython

o, : Python  Line 6, Col 1

(main, Sep 11 2823

more information.

CRLF RW Mem
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Jupyter Notebook

A0l M Python ZES ZAMstn 1 Z1HE (2XF £AI02 ) HIZ E0ITts

0% N

: J u p}'ter U n“tledE {unsaved changes) ? Logout
File Edit View Insert Cell Kemel Widgets Help Trusted | Python 3 (ipykemnel) O
+ = @A 0B %% (Run B C W [Code v =

In [1]1: import numpy as np
row = np.arravi [1, 2, 31).reshape(1,-1])

col = row. T

inner = np.dot(row, col)

outer = np.dot{col, row)
In [2]: row

Out (2] arrav([[1, 2, 311D

In [3]: col

out [31: array([[1],
(21,
(3111

In [4]: inner

Out [41: arrav([[14]11)

In [B]: outer

out 5]
® MIDAS IT Co,. Ltd s el 2 0

[3, 6, 911)




? Powershell Prompt
ZiCts JNX=R¥e] Q
‘J\.I iE;Il Ll-L_ Lj ;qlLJ-EE '1'|C)H )\f<:
o Anaconda Prompt - python X + o~

(base) C:\Users\kim2kie>python
Python 3.11.5 | packaged by Anaconda, Inc. | (main, Sep 11 2823, 13:26:23) [MSC v.1916 64 bit (AMD64)] on win32
Type "help", "copyright", "credits" or "license" for more information.
>>> import numpy as np
>>> row = np.array([1, 2, 3]).reshape(l1,-1)
>>> col = row.T
>>> inner = np.dot(row, col)
>>> puter = np.dot(col, row)
>>> row
array([[1, 2, 311
>>> col
array([[1],
[2]1,
[31D)
=>> inner
array([[14]1)
>>> outer
array([[1, 2, 3],
[2, 4, 6],
[3, 6, 911D

Online (YA] AFE F=H)
1) Replit(HA| A&H): https://replit.com/languages/python3
2) PythonAnywhere(line by line &&): https://www.pythonanywhere.com/try-ipython/

© MIDAS IT Co,. Ltd
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oj{ 7| x|

2fo] | ij7|X| 49
Linalg | e Ll | lirale HIECHlinear algebra) i 2lol=2f2l0lC.
C #=0|M Holel af(matheratics) &==0]| Cifot MM|AS XSTHCt.
m import math as m Tk python QIME HO| 7 O S A AMto] Eas!
AMgoICt.
mp import mpmath as np
NrPy= 1fSt AFES flot 7|2 7 |X|O|Ct.
np | import nurpy as np CEARR! HHE 2lofl= OfAt FE2(of e, ML, A, H=e(random
nurber) & CIIOH 7|52 7K QUCH
opt | import scipy.optimize as opt SciPy= 1Sl [SAIME 2ot 210|E2{2|0|C
. Pandas= O|O|E{ £A1 2J0|E2{2| = SILIZ, O A2|, £,
pd | fmport pendes as pd APl B ot clet oS Ay
Pyt (822 JHLE) Q| 2f0[oFRe = IOPM QI =233 Die=
framaworkO|C}.
plt | import matplotlib.pyplot as plt | Matplotlib2 2T E 2|= L7 |X|O|Ct.
randan | import random
signal | import scipy.signal as signal | SciPye= dfsl7 =2 |0kS 2ot 2[0|22{2|O|C}.
sp__ | import scipy as sp SciPy= Sl |SAMZ flot 2l0|E2{2|O|C}.
sy | import sympy as sy sPy= HRE MEE XF0H ZXt GIMO| Z7ESSiCt
tf import tensorflow as tf
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41 MATLAB It PYTHON It
7 IE *.m : HER =22 Aot ot *py |:LOPN 22 AEot oA
— *.mat | : workspaceS A& I
*mdl | : simlinkES AASH IR
*fig | QIS NASH I

7|2 HHO]

MATLAB 7|2 E™0f PYTHON 7|2 E&0f
help, doc : 2 help()
clear, clc, clf : B0t olH A del(), os.system(‘cls’), plt.clf()
lookfor : 7[RI HAl help()
dir, cd, delete, is, pad | : C|EEZ], THY 2 HAHO os.listdir, os.ddir, os.remwe, is, os.getad()
who, whos : B 59 dir(), type()
! : 0] Q| shell HZHO{(O]: dir) I Off) !dir
; o ;
: B s %E"ORI e U2\
simulink . =& HHZ| o= 22X} o7 | K|
Guide = App Designer : simulink &2 PyQt, TkInter IH7|X|
deploytool : QI A Pyinstaller Ii7|X|

: Be LMY ZHES Rl compiler
© MIDAS IT Co,. Ltd )é!'cgl




4.1
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| -
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Ltd

Xt MATLAB PYTHON
X =3.14 x = real(z); % S5 diet X = z.real # A& Higt
Z=2+3j y = imag(z); % o5 Et=t y = z.imeg # Of=F gi=t

abs z = abs(z); % 250l Al
conj z = conij(z); % ZAelELr

abs z = abs(z) # =SHgt ALt

ALk conj_z = z.conjugate() # ZEEA AL

oH=
L

MATLAB 3™

PYTHON &3

>>A[123;456; 789]
A= 1 2 3
4 5 6
7 8 9
> r=[11 12 13]
r=11 12 13

>> Al=[A; r]
Al=1 2 3
4 5 6
7 8 9
n 12 13
> A2 = [AL(1:2,:)]
A2 =1 2 3
4 5 6
>> size(Al)
ans =4 3
>> size(A2)

ans = 2 3

import numpy as np

r= r‘par‘r‘ay([ll, D, ]3])

Al = np.vstack([A, r])
A2 =AM[:2, :]

np.shape(Al)
np. shape(A2)

A= r‘p.ar‘r'ay([[l, 2; 3]) [4: 5: 6]: [7) 8: 9]])
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e |
ol 24
C|>IE

MATLAB

PYTHON

ﬁxléﬁ (transpose)
= (inverse)

JQ

A transpose = A';
A inv = inv(A);

A transpose = A.T
A inv = np.linalg.inv(A)

Gl (addition) C=A+B; C=A+8B
AZEfE (dot product) C = dot(A, B); C = np.dot(A, B)
HE{ & (cross product) C = cross(A, B); C = np.cross(A, B)
CHZtd2 (diagonal) D = diag(v); D = np.diag(v)
AL (element operation) D=A .* B; D=A*B
E=A."2; E=A*2
=H
o
SE MATLAB PYTHON
1M S7HO0: x = 1 2 3) X = 1:3 = np.arange(1, 4)
0.5% Z7HO0: x = 1.0 1.5 2.0 2.5 3.0) |x = 1:0.5:3 = np.arange(1, 3.5, 0.5)

ItO|MOf| A arange NumPy I{ 7| X| 0| A

I} O MM O1|)\'| =E(O)2 %Efolé(s icing)=

CHE QOINME HE

2o AHE [ X2,
HPE E: M= MREIXI p=r
ol
AN —

H 2| (array) & 45t &=
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grid

xlabel('time(sec)"')
ylabel('response')
title('Sine wave")

MATLAB PYTHON
1=0:0.01:1; t = np.arange(9, 1.01, 0.01)
y=sin(2*pi*5*t); y = np.sin(2 * np.pi * 5 * t)
plot(t,y) plt.plot(t, y)

plt.grid()

plt.xlabel( 'time(sec)")
plt.ylabel('response")
plt.title('Sine wave')

Symbolic ¢t
Symbolic &4t

MATLAB

PYTHON

au’+bu+c=0

syms a b cu

import sympy as sp

_ —b+Vb%—4ac [u] = solve(a*u”2 + b*u + c == Q,u) |a, b, ¢, x = sp.symbols('a b c x")
R egn = a*x**2 + b*x +
sol = sp.solve(egn, x)
print("The solutions are:", sol)
— (Y 2xdx syms X t u import sympy as sp
_91L;?%gszt u = int(2*x, [sin(t), 1]) X, t, u = sp.symbols('x t u")

u = sp.integrate(2*x, (x, sp.sin(t), 1))

4-5
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F

got

4 3ol

MATLAB & H9|

PYTHON & (OHAM E) HOoJ

function [add, minus]
= addminus(a, b)

add = a + b;

minus = a - b;

function®| O|&1} M-
oiAHS SLUSHA|
oiCt. Ef% of| X2
2%, MAH=2

addminus.mO|LC}.

>> a=3;

>> b=2;

>> [r_add,r minus] =
addminus(a,b)

radd = 5

r_minus = 1

def addminus(a, b): >>>a=3
add =a+b >>> b =2
minus = a - b >>> r_add, r_minus
return add, minus | addminus(a, b)
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42 F=(FHM) |MATLAB PYTHON
HI _l % comment (2| 'E‘Ufﬂ) # comment (%49| EWN)
H ALK}
Ar=AHMUXL | MATLAB PYTHON 2 A =2 AR} MATLAB | PYTHON
Sl + + Equal to == ==
HiH - - Not equal to ~= =
= * Ol % & Less than < <
LA / H L/ / Less than or equal to <= <=
INES = Ho Greater than > >
LI K] % Greater than or equal to >= >=
37t i+=1 Object identity is
gas i—=1 Negated object identity is not
s 7= () () Logical NOT ~ not
Logical AND && and
I20A
E%E_:_I'X} MATLAB/PYTHON Logical inclusive OR || or
7|2 @4 B:I:E( Logical exclusive OR xor A
2B B: Logical equivalent == ==
<E :E Logical not equivalent ~= I=
HH S : EE L (dE7|2)@
OFX|Sf OIE -13)
A
M B = A|ZZf(beginning), E = E@l(ending), I = SE4f(increment)
©MIDASIT Co,. Ltd @) 2k 7|2 (ELLIPSIS): HIEC| RFE LIEFE M pythonOlAM= '...'E AI8E = UC}.

() H{EO| OFX[2 QIEA: pythonOilM = '-1'F A = QUCH.



4.2

H| !
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end

B MATLAB PYTHON
e ES (1) B/2F/50F
23} (2) EAG:, BIAE:[], §E:()
(3) dictionary: {:, ..}
(4) set: {}
(5) Boolean: True, False
(6) Binary: bytes, bytearray, memoryview
dhe 2
HEEE(1) MATLAB PYTHON HIEE(2) MATLAB PYTHON
Rt HHE-E  |for k=1:n for i in range(n): MOl |for index=matrix [for i in range(10):
end 5= statements
ot Ht5E2 |while while True: end xdata = [0.1,4,3]
end while (test) for x in xdata:
HE2E Z&2 9 |break break Pretest statements
Etz= - continue HE2 2  |end items = [9,5,4,10]
HIE2 2 13| L% lerror except for idx, val in
HIAIX| 28 2 |return return enumerate(items):
HE Posttest
DEUrE S HIE &
ZHE HEE  |initialize test |initialize test
while 1 express while True:
true group key = input()
change test print(key) 4-8
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P
Y
HO

Fal MATLAB PYTHON
2OF 2E |if if a > e:
end
ZUHE WA |else else:
elseif elif:
ZTHE MEd  |switch/case 20| QICOZ ) if & AI2 |switch/case 0| YCEE,| if & AIE
=& if 1 express if (1 _express):
IFT true group
end
=Y if 1 _expressl if 1 _expressl:
LHE IF&= true group A true group A
(nested) if 1 express2 if 1 express2:
true group B true group B
end true group C
true group C statement group D
end
statement group D
=& if 1 express if 1 express:
IF-ELSE&= true group A true group A
else else:
true group B true group B
end
=2 if 1 _expressl if 1 _expressl:

IF-ELSE-IF&

true group A
elseif 1 express2

true group B
else

default group C
end

true group A
elif 1 express2:

true group B
else:

default group C

4-9



4.2
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HHE

H| & MATLAB PYTHON H & MATLAB PYTHON
1K |A(100)=0 np.ones([3,3]) Al c=p+B QA H A
HI  [for j=1:100 np.ones([3,3],dtype="int32") C=A+B C=A+B
x7|3t A(3)=12 np.zeros([3,3]) C=A*B
end np.empty([3,3]) C=A**2
E= md = np.array([[5, 18], [15, 20]]) C=A+2
A=12*ones(1,100) C= 10*np.sin(A)
2K |A=ones(10,10) A<3
Hi & A *= B
=7|3} +A£?12, ]
HIY  [A=zeros(2,3) S0 |[CA*B g A
x7|8l Ol |a . C=AB Cl=np.dot(A,B)
—'-7|9'|- x A_[1)7)2:
Stet 3.4.6 1; C2=np.matmul(A,B)
—— MELHE C3 = AGB
Hl & MATLAB PYTHON A.T
AZIEHS |C=a*B Z = X.copy() # deep copy np.transpose(A)
C=aB Y = X # shallow copy [D,V] = np.linalg.eig(A)
AH=  |B=inv(A) import scipy.linalg as linalg
B=A"1 Ainv = linalg.inv(A)
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5.1 27 ol 2
A
WA By T
Symbolic ¢4t MATLAB PYTHON
i(t) + 8u(t) + 2u(t) = cost, syms u(t) t; from sympy import *
u(0) =0,u(0) =1 egn2 = diff(u,t,2) +
—>u(t)=:55cost—kfish1t—k 8*diff(u,t) + 2*u == cos(t); t = symbols('t")
inits2 = [u(@) = 0, diff(u)(@) =1]; |u = symbols('u', cls=Function)
oo (- L R s whcliwiie il sk bt
ﬁ( —14 — 53v/14) (419t g*u(t).diff(t) + 2*u(t),cos(t))
usol fn = # WHA N R7]
02 matlabFunction(uSol); % usol = dsolve(deq,ics={u(0):0,
. Ine . Convert symbolic function to u(t).diff(t).subs(t,0):1}) #
T A I f | function handle 71 = 271)
T fplot(uSol_fn, [0, 100]);
: IRIERRRIR AR xlabel('t"); plot(usol.rhs,(t,0,50))
AL L] ylabel(Mut) ')
Y "' Y | title('Solution of ODE');

grid on;

© MIDAS IT Co,. Ltd 5-1
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27| O| AL (A1)

Out[1]:

In [1]: M from sympy import *

t = symbols('t")

u = symbols({'u’,cls=Function)

deq = Equ{t).diff(t,2) + 8®*u(t).diff(t) + 2*u(t),cos(t))
usol = dsolve(deq,ics={u(e):@, u(t).diff(t).subs(t,8):1})

SIY A2
=7] EZ(27)

HHoH

plot{usol.rhs,(t,8,58))

0.20 1

0.15

0.10

0.05 -

fit)

0.6 T T T T

=0.05 -

—0.10 -

<sympy.plotting.plot.Plot at @x242327a4%91a>
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5.2

LEONE ko
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ot eig() vs eigs()

MATLAB

PYTHON

[V, D] = eigs(K, M, m, ‘SA’)

import numpy as np
[D, V] = np.linalg.eig(np.linalg.inv(M)@K)

from scipy.sparse.linalg import eigs
[D, V] = eigs(K, m, M, which="'SM")

from scipy.linalg import eig
[D, V] = eig(np.linalg.inv(M)@K)

m = & 28K (< n)
‘s = 37|7t TS DQAIRE 5

7| M 7| M
v =[d]: dEEZ0| 19 HHEE V = [@]: SRSSZt 191 MR E
D = [\Q*\] D = {2%}
K = [K] K = [K]
M= [M] M = [M]

m = 7& 17X 7{5=(<n)
‘sw = 7|7} 2 DRA|HE B2
[Note]
1. eig & HHo| IRX| MEE F If
= o

AL X}O
a1 = 1= —
. SEA - = (@) H =
eigs S & WHO| NRX| EEE F&
D




5.2

LEONE ko

© MIDAS IT Co,. Ltd

Oflxl: 3.1.1 27 XIsH4] (ch03_eigen)

1.0 O 0 1 -1 0
[M]=10 15 0/, [K]=60|-1 3 =2
0 0 2.0 0O -2 5
1 -1 0
> [4] = [M]7[K]=60|—-2/3 2 —4/3
0 -1 5/2
m1—1 TP
=60 | : :
m,=1.5 Uo E :
_> : ““=
k=120 ;
m3=2 K] E E
— :
k;=180 1 ;
0 7 7 7
4+ mode 1 mode 2
MATLAB: 643 RESHHZS ALESH A|ZH0| S5 A 5-4

(ch06_modesuper.m, newmark.m)



5.2 oilF|: 3.1.1 TRXISHA (chO3_eigen) (%)

o —~ 1.0 O 0 1 -1 O 1 —1 0
J_'—1Tx| °H£|| [M] = [ 0 15 0/, [K]=60 [—1 3 -2 [A] = [M]"1[K] = 60|-2/3 2 —4/3
0 0 2.0 0O -2 5 0 -1 5/2

[K1[®] = [M][®][\Q?\]

M=[1.0 ©.0 ©0.0; 0.0 1.5 0.9; 0.0 0.0 2.0];

K=60* [1 -1 09; -1 3 -2; 0 -2 5];
[V, D] = eigs(K, M, 3, 'SA');

D = V= V2 AMHY =

21.0879 0 0 -0.7427 -0.6358  ©.2104 1.0 0.0 0.0
0 96.3959 0 -0.4816  ©.3857  -0.5348 0.0 1.0 0.0
0 0 212.5162 -0.2242  ©.4317  ©.5132 0.0 0.0 1.0

[M][K][®] = [S][\02\]

0.9, 0.0],[ ©.
-1.

i
M 0.0],[0.0, 0.0, 0]] )
K = np.array( [[1.0, -1.0, ©0.0],]

[

D

2.
, -2.0],[0.0, -2.0, 5.0]] )*60.0
# D = eigenvalues, V = eigen vectors

(%]
(%] .
= np.linalg.eig(np.linalg.inv(M)
= V = NV = np.array([]) # check SRSS of V

21.0879 0.813328 -0.739429 0.273045 for idx in range(len(V)):

© MIDAS IT Co,. Ltd



5.2
NEONR o
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Of|Al: 3.1.1 17 X|oHAd (ch03_eigen) (71|_J_,I\_)

import matplotlib.pyplot as plt

VO = np.zeros([1,3]) # (1x3) 27|°| zero array 44

V1 = np.append(V,V0,axis=0) # HEEl arrayE MER H2E F7}
vector',lw=1) # 2D
vector',lw=1) # 2D
vector',lw=1) # 2D

plt.plot(Vvi[:,0],[3,2,1,0], 'b--0',label=r"'1st

plt.plot(vi[:,1],[3,2,1,0], 'r--*',1abel=r"'2nd
plt.plot(Vvi[:,2],[3,2,1,0], 'c--v',label=r"'3rd
plt.grid(True); plt.legend(loc="'lower left');

m1=1
3.0 4w - > —
2.5 Sl y ki
- T== s

i i my=1.5

2.0 Sl o ® I 4
——— |_Jr
(=120

1.5 - T < 2"

-\._\__\_-\--\- . 1]

-_’?I‘_ | lll m3:2
i | I 4
1.0 . A £
.ﬁf’ = ’ - [
/ o =

".-" - A" k3=180

0.3 -@- 1st vector s L .
P |
-4~ 2nd vector St
0.0 4 -¥- 3rd vector Pl
T T T T T T T T T /// //W
-0.8 —0.6 —0.4 —0.2 0.0 0.2 0.4 0.6 0.8

mode 1
E.u) MATLAB: 643 EESHH

Magy=
dasy=
dasy=
plt.show() # ZtH HA|

mode 2
= AL A|ZH0]

mode 3

45| 44




5.2 oilM: 3.1.1 TRXIsHA (chO3_eigen) (H%)
K| A

—
MDOFfn.odb  Abaqus/Stan ?—d 3DEXPERIENCE R2017
b-1

Freq = 0.73086 (cycles/time

96 Freq = 1.5626 (cycles/time) Value = 212.52 Freq = 2.3202

ABAQUSE AtE%t 45

© MIDAS IT Co,. Ltd 5-7



6. ChatGPT

6.1712 6.2 &8
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6.1 e

7HR « https://chat.openai.com/chat 2| 7} = 0|2
(X7| HH™ GPT-3.5 &, GPT-4.0 0|2 /=)

« GPTE 'Generative Pre-trained Transformer'| 2Fxt
o AEAPIMEICE HESHH, ot5El ChatGPT= 'AFRMAE! CHE

Create a charter Plan a trip

Show me a code snippet Give me ideas

Free Research Preview. ChatGFPT may produce inaccurate information about people, places, or facts. ChatGPT September 25 Version
© MIDAS IT Co,. Ltd 6-1



6.2 chO1_fft.m > chO1_fft.py

el I'B — Python Fourier Transform Conversion
= O

Default (GPT-3.5)

Change it to Python?
il %

9% 2| of HH=t

%

tmax=10;

dt =001,

%

N = tmax/dt;

t = O:dt:(tmax-dt);

%

ul = sin(2*pi*15*t) + sin(2*pi*40*t); % A|ZFE SH(u1)

@ Sure, | can help you convert the given code to Python. Here's the

equivalent code using Python and NumPy:

python 5] Copy code

numpy np
matplotlib.pyplot plt

int(tmax / dt)

= np.arange(0, tmax, dt)

ul = np.sin(2 * np.pi * * t) + np.sin(2 * np.pi * * 1)

4

plt.plot(t, ul)
plt.xlabel(
plt.ylabel(
plt.title(
plt.show()

"
A

Free Research Preview. ChatGPT may produce inaccurate information about people, places, or facts. ChatGPT

("%
A

Free Research Preview. ChatGPT may produce inaccurate information about people, places, or facts. ChatGPT

© MIDAS IT Co,. Ltd 6-2



6.2

2t
= O

© MIDAS IT Co,. Ltd

chO1_fft.m = chO1_fft.py (4l%)

3 Console

Python 3.11.5 | packaged by Anaconda, Inc. | (main, Sep 11
bit (AMDB4)]
Type "copyright™, "credits"™ or "license™ for more information.

IPython 8.15.8 -- An enhanced Interactive Python.

In [1 import numpy as np
“t matplotlib.pyplot as plt

= int(tmax / dt)
= np.arange(@, tmax, dt)

ul = np.sin(2 * np.pi * 15 * t) + np.s 2 * .pl * 48 * t)

plt.xlabel( 'Tim
plt.ylabel("’

[Python Consale  Histd

Amplitude

Signal in Time Domain

plt.plﬂtqi, ul) 20
=) 15 4
10 4

0.5 1

4

Time (s}

] 8 10

6-3
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