=Held - Al 7|

(Deep Learning)

Hyungmin Jun, Ph. D.

Multiphysics Systems Design Laboratory
Department of Mechanical System Engineering
Jeonbuk National University
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% Python2 1989 128 LHZt= JHLX} Guido van Rossumoi| 2[aH JH
(TH2| Y2 (2, 2| ADFA M0 F|0|= JHE)
< Guido van Rossum 19564, L|E2t= CWI 8! O|=2 NISTS2| ¢4 8! Google(2f

73)0|A 282 = Dropbox (2014) = Microsoft (2020)

Python creator Guido van
Rossum joins Microsoft

Frederic Lardinois

MULTIPHYSICS SYSTEMS DESIGN LAB.



Python 294

X/
0’0

X/
0’0

MULTIPHYSICS SYSTEMS DESIGN LAB.

19913 Python 0.9, 1994 Python 1.0(°g4]H ), 2000'A Python 2.0, 2008'A Python

3.0 Al

Python £%

v

v

=2 7t=/d(Readability), 2t&9t AHEZ 2 X0t QIEZE|E(Interpreter) 210

AH|ME B8 AL [(?) MATLABS CHA|E 4= QU= CHFoh o3| X| X|=
HAYO|A Xt ALEE|= A

QIZX520t0A 2 24 2D s T2IY olof
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Top 10 Most Popular Programing Languages
2004 to 2020

10.00% 20.00%

o
e
g
3

29.72%

Java 19.03%

8.20%

7.28%

6.09%

5.91%

3.712%

2.47%

2.36%

1.79%

+sAeRDRODE - »

84
£
%
=21

MULTIPHYSICS SYSTEMS DESIGN LAB.



Python AX| & Al<H

v Windows [A|Z] 2 [Z232] > [Python 3.x]0lA “Python 3.x" "2&Tz 2" =52

—

“IDLE (Python 3.x)' Y= T2 12K AlsH

T [
v HYElE

r0

L2 &= Uiztd QIHZ2|E = Python Shell

v Terminaldi|A python2 Y=E6HH 2. 70| AE| 0, python3= YU=EHH 3.8 HHO|

2 (Linux = Mace| B - 0S 2X| H 70| 2t 0])

B python 3.7 (64-bit) - [m] *

|8 Python 3.7.6 Shell — m] X
File Edit Shell Debug Options Window Help

Python 3.7,6 (tass/y3.7,6:43364a7ael, Dec 19 2019, 00:42:30) [MSC v. 1916 B4 bit (AMDG4)] on wind2
Typel "help”, “copyright”, “credits” or "license()” for more information.

Ln:3 Col:4

© Python Distribution, Anaconda

MULTIPHYSICS SYSTEMS DESIGN LAB.




et 20f0f|M 2 AME &= 0{2] Python 7| X|(Package) =2 &0t Pythonzf

2H XS

v' O|O|E{ AO]AA(Data Science)?t 4124 (Machine Learning) S0 A Xtz

SEE=WIXES 7 2Hez X

v Jupyter Notebook, Spyder IDE, NumPy, SciPy, Pandas, Pillow, Matplotlib,

TensorFlow, Scikit-Learn s&&..

‘Anaconda Navigator - N
) ANACONDA NAVIGATOR o]
............... p— ==
L pv— - °
yyyyyyy 0 )

. © T s ® )

vt o oo v o s
eash ey W7o | Fomnramen | bt

[=] [=] [==] [i==] =] [=]

o
P Pt
fr bl ey

v e v




v 3Z, 9AEZ2, T0|0{ZA 50| YHRLXofl4 Python

r 1

v Anaconda K= pip(Pip Install Packages)E Sl A

v 8888 LEE J|EO=E AR = T&! http://localhost:8888

IDLE

Anaconda

MULTIPHYSICS SYSTEMS DESIGN LAB.

X

AT XhA

=

S
(@]




o NELAZ(E[AE, {RF, HAHE A)

mr
Kfu
oK
mr
ol

©)

Ok

Kd
o

i[d]

o4

©)

<+

fol

©)



Python2| ti4:-0} X} 2 &

v Python2 SHEtel T2 124 olof

v W2(Variable)= HI0|E{S XFote HEE HZa| B2t

v B0 MYz o[ = T2 ZH0[ LlE|H A 0] g

v w20l 0SS HOIS , =" 7|28 ABBI0] 2 I
o x=10 x2H= #2010 M

o a=50=> atf= Bi4:0f 50 X%t

> HIEA EXFRE AXE|0{0F &} Python2 CHAZEAL A2

MULTIPHYSICS SYSTEMS DESIGN LAB.



Python2| ti4:-0} X} 2 &

o PythonQ| 7| E(if, while, for, or ) AHE 2=

o NXEIY(Static Typing) ZE22{Y (C, C++, C#, Java &)
v Python® B0 HEE 28 AAZ TCHSIY XS0 2 X2 S S K|

o SAMEY(Dynamic Tying) T2 12 (Python, Ruby, MATALB, Peral, PHP,

JavaScript &)

MULTIPHYSICS SYSTEMS DESIGN LAB.



212 X2 - 1.=X1 (Number)

v XIIENZ2 OB T XtE2d - "(123, -345), A=(123.45, -123,5, 3.4e10),
8%14=(0034, 0025), 16FI4=(0x2A, OXFF)

123

-178

(%)

ik, 2
-3.45
4.24E10
4.24e-10

[« DI DI« DR < DI « DI DI o)
L | | | | Y [ B ||

MSDL 10
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2|2 X2 -

=X (Number)

% HaH(Integer)

-

v’ Python30j|M= H4+Ho|| Lot LHER

O

MULTIPHYSICS SYSTEMS DESIGN LAB.

O

:-2.-1.0,1,2, -
2(Overflow)7| 2| X| 242

d==(int)E 4 byte 37[°| HZE|2 L B2 D> inte & 227K =5
B

> 4 byte a1 -2,147,483,648 ~ 2,147,483, 647
> 2 byte =1 -32,768 ~ 32,767

unsigned int2] AL = 0 ~ 232-1 (23271X| %)

Python2= A&+ XAI2Y@C = int2t long(arbitrary precision) AFE =

Python30{|A{= int?} Arbitrary Precision@ 2 CHA|

11



212 XIEY - 1. =X (Number)

% A3 (Floating-point)

v Al

1

v

oY
IH

EfA| X|4 EE

o 4.24e10E=4.24E10 > 4.24x 1070

o 4.24e-10 = 4.24E-10 > 4.24x 10710

MULTIPHYSICS SYSTEMS DESIGN LAB.

A ApFO| ILetEl =X}, 0.12345, 12.3456, -0.1234, -12.3456

12



12 X2 - 2, 2X13(String)

v A2 H(") AFE = “Hello world”

v Z2m2H() AH =2 'Hello world’

v E_[[l.%ﬂ 37H ?_:'—ﬁ—(“"") *l__g_ 9 unnHe”O Wor|d"""

v EZ2Z2H 374 A=(") AR = "Hello world™

var = 'Hyungmin\'s favorite programming language is Ruby’

MSDL 13
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12 X2 - 2, 2X13(String)

+ Ofg 2o 2AtEE EEots 2AE He
v O|AO|Z(Escape) ZE Wn ALE

v AH2MEE (M) e 20EE 30" AHE

mline = "Programming is difficult\nYou need Python"
mline=""

. Programming is difficult

. You need Python

MSDL 14

MULTIPHYSICS SYSTEMS DESIGN LAB.



12 X2 - 2, 2X13(String)

% O|AH|O|Z(Escape): T2 I2)U0|A Hosl & 2X} X8t
v 32 SHS HI| 3 5] 2ot 82 AR, HgE A (W)2F & AR

Wn > S8 A

Wt = ZXpAlojof| & 2+

WW > ZX0IA "W ALE

W D> A2MZH() AR

W' =2 ZOZH(") AHE

Wr =2 = HE X, 9 HAME Ot A2

Wi 2 = HE 24 A HAMECE E2

Wa > = ' 2] XHY

Wb 2 g AmO|A

w000 > g 2x}

2 0|=
0

|E
)

L 8 8 < X X

MSDL 15
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12 X2 - 2, 2X13(String)

v 22Xt o3}7|(Concatenation) =& “+" ARSI X2 XIH At
v EXIE &E51H7] =2 a = "python” *2 = “pythonpython”
v =

XtE 20| > len() g=, 2AIE Z20|S gz

% =41 Q| (Indexing)

v HEZ "[]" ARE, ORE a-171X] QIE4]

v Pythong ORE{ QIEAl £X} L2 ESICE Why?
v'al-1] = OFX[e 2{X[of| = =&t QIE

L)

=
v Ao EXEE g (S210]d) > Of, a[0:4]

a = "2020Jan27"
year = a[:4] # '2020

v'a="Programming is difficult, you need to learn Python" = a[-1] #n’
month = a[4:7] # 'Jan’

MSDL 16
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12 X2 - 2, 2X13(String)

» num = 3; "There are %d apples." % num

o =AtY Z8l =2 "There are %s apples.” % "five"

» "There are %d apples and %d oranges." % (num1, num2)

o BXYEUAC

{2 Ol LIHX|= 28 = "%10s" % "hi"

> 3 e
> &% F2 B LAl S > "%-10s." % 'hi’
>

"%0.4f" % 3.42134234 2> '3.4213
"%10.4f" % 3.42134234 2> ' 3.4213

MSDL 17
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712 Xt2d - 2. 2X}8(String)

"I ate {0} apples. so I was sick for {1} days.".format(number, day)

'TI ate 10 apples. I was sick for three days.'

#14 0

ajn

AME

"Those are {numl} apples and {num2} bananas.".format(numl=10, num2=3)

'Those are 10 apples and 3 bananas.'

QA AL 0|ES

rfot

2
)

"I had {0} apples. so I was sick for {day} days.".format(10, day=3)
'TI hadle apples. I was sick for 3 days.

=5
2z Ha

"{0:<10}".format("hi") # 'hi '



712 Xt2d - 2. 2X}8(String)

"{@:>10}".format("hi")

"{0:710}".format("hi")

£ ZX2 Z8 12|

ll{e:=/\1@}ll .for‘mat(llhill)
"{0:!<10}".format("hi")

y = 3.42134234
"{0:0.4f}".format(y)

#

#

" hi'

" hi

# '3.4213°

19



2|12 Xt=% - 3. E(Bool)

v H(True) EE= AM(False)S Eot= A=Y

a = True
b = False
type(a) # <class 'bool’>
type(b) # <class 'bool'>

o type() &< PythonQ| Xt2&S tolst= LA gt

print(1 == 1) # True
print(2 > 1) # True
print(2 < 1) # False

MULTIPHYSICS SYSTEMS DESIGN LAB.



Python Xl2d - 1. 2|AE(List)

(\
L)

>.

m
Ral
HL
o2t
rlo
fim}
!
lot
i
>
Of0
Ot
1
N
o
b~
rr
o>
H
Hu
-4
Hr

[]

[1, 2, 3]

= ['Life', 'is', 'too', 'short']
[1, 2, 'Life', 'is']

[1, 2, ['Life', 'is']]

m Q N T W
|

o EIAE at QA(YIA)S E3FOIX| 02 ¥l 2|AE, a = list) T 5L

o OfHetXMt2HORE B[AE HH0[ It

MSDL 21
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Python Xl2d - 1. 2|AE(List)

v 2|AEQ| QIE M (Indexing)

a=1[1, 2, 3]

v 2|AEQ| &£2t0|Al(Slicing)
o =AES| Sofoldil S

a = [1J ZJ 3J 4) 5]
al[e:2]

MULTIPHYSICS SYSTEMS DESIGN LAB.

# [1, 2]

22



Python Xl2d - 1. 2|AE(List)

o Of) 2[AE a°| £2t0]d

a = [1) 2, 3, 4, 5]
al = a[:2] # al = [1, 2]
a2 = a[2:] # a2 [3, 4, 5]

o Off) 2[AE bo| 52t0[4

b = [1) 2, 3, [Ia') ‘b, 'C']) 4, 5]
bl = b[2:5] #b2 =13, ['a', 'b', 'c'], 4]
b2 = b[3][:2] #b2=1['a', 'b']

/ EliE o *l__ ll+" II*II

— L 7

o E|AE Xtz Hopr|, "+

a=1[1, 2, 3]
b =1[4, 5, 6]
print(a + b)

#[1, 2, 3, 4, 5, 6]

MULTIPHYSICS SYSTEMS DESIGN LAB.
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Python Xl2d - 1. 2|AE(List)

o EliE xl’E H,_"gl nyn

a = [1J 2, 3]
print(a * 3)

#[1, 2, 3,1, 2, 3, 1, 2, 3]

o E|AE Xt=2| ZO0| F5HY|

a =[1, 2, 3]
print(len(a))

# 3
= len() &= XIH(String), 2|AE(List), 2 (Tuple) &

ClMq 2| (Dictionary) 2F0IA AFRItS

a=[1, 2, 3]
al[2] = 4
print(a)

# [1, 2, 4]

MSDL 24
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Python Xl2d - 1. 2|AE(List)

o del &g - 2|AE QA(Rl4A) AlK|

a=[1, 2, 3]

del a[1]
print(a) # [1, 3]
o Z|AE HHEILE S UL AH

I3
o
e
=
I
oo
1
L
~N)

> remove(), pop() 2|AE H

25
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Python Xl2d - 1. 2|AE(List)

MULTIPHYSICS SYSTEMS DESIGN LAB.

2| AE A M2 = reverse()

2| AE A K| gtz = index()

> index(x)= 2| AEO0] x 2i0] ASH x2| 2K gtE sHF= Y=+

C|AE 24 &Y > insert()
> insert(a, b)= 2|AE Q| atHTl 2|X|0f bS & QUSH= &t
E|AE B2 X7 2 remove()

> remove(x)= E|AENAM K M2 LI2= xS Aot e

0

E[AE

rd

1A TR0 LH2| = pop()

2| AE

40
B>
=\é

2= Bt=t = count()
> count(x)= 2|AE Q| x2F 2 I U=X| ZARIY 1O IS

2| AE SHEF = extend()

26



Python Xl2d - 1. 2|AE(List)

a=[1, 2, 3]
a.append(4)

print(a) # [1, 2, 3, 4]
a.append([5,6])

print(a) # [1, 2, 3, 4, [5, 6]]
a=1[1, 4, 3, 2]

a.sort()

print(a) # [1, 2, 3, 4]
a=7_['a", 'c¢', 'b]

a.sort()

print(a) # ['a', 'b', 'c']
a=7_['a", 'c¢', 'b]

a.reverse()

print(a) # ['b', 'c', 'a']
a =[1,2,3]

a.index(3) # return 2
a.index(1) # return 0

MSDL 27
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Python Xl2d - 1. 2|AE(List)

a=[1, 2, 3]
a.insert(9, 4)
print(a) # [4, 1, 2, 3]

a.insert(3, 5)
print(a) # [4, 1, 2, 5, 3]

a = [1J 2) 3) 1) 2) 3]
a.remove(3)
print(a) # [1, 2, 1, 2, 3]

a.remove(3)

print(a) #[1, 2, 1, 2]
a = [1,2,3]

a.pop() # return 3
print(a) # [1, 2]

a = [1,2,3]

a.pop(1l) # return 2
print(a) # [1, 3]

MSDL 28
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Python Xl2d - 1. 2|AE(List)

Q

= [1,2,3,1]
.count(1) # return 2

Q

a =[1,2,3]
a.extend([4,5])
print(a) # [1, 2, 3, 4, 5]

b = [6: 7]
a.extend(b)
print(a) # [1, 2, 3, 4, 5, 6, 7]

MSDL 29
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Python X}|2¢ - 2. £Z(Tuple)

o E|AE-[] RE-()E 280t Xtz 4y

t1 = ()

t2 = (1,)

t3 = (1, 2, 3)

t4 =1, 2, 3

t5 = ('a', 'b', ('ab', 'cd"))

> 11Ol QAR FTHE RE2 HICA| Y40 “"E AL

> FENERYGA () E L s

v BZol &g, 2ldld(Indexing), £20]d(Slicing), {6t |, 20| g2t

MSDL 30
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Python X}|2¢ - 2. EZ(Tuple)

o EE& 2lHlA(Indexing)
t1 = (1, 2, 'a', 'b)

print(tl[9])
print(t1[3])

o EZ £2t0|4(Slicing)

t1 = (1, 2, 'a', 'b)
print(ti[1:])

# (2, lal, lbl)

t1 = (1, 2, 'a', 'b)
t2 = (3, 4)
print(tl + t2)

# (1, 2, 'a', 'b', 3, 4)

MSDL 31
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Python X}|2¢ - 2. EZ(Tuple)

t2 = (3, 4)
print(t2 * 3)

# (3, 4, 3, 4, 3, 4)

O

3m
MUH
N
o
r
riot

t1 = (1, 2, 'a', 'b)
len(tl)

# return 4

MSDL 32
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Python X}&¥ - 3. ElA{L42|(Dictionary, Dict)

40

CIAL2|(Dict): YA 2to| CHS |2 Xt E HS

r

o Of) "0|2" ="superman", "A=&" = "MSE" SO 2 X}2 E¥
12+ H{E (Associative Array) = 8iA|(Hash)
"Key"2} "Value"E 3t WO B = Xta Y
S| AL 2| (Dict)= KeyE Sdll Valued]| F2 € =ALH2|2| EZ

o cf) 2|AEL} EE2 XX 0 Z(Sequential) siE QA0 M2

o FOARHOIA THOPIL = 2o U8 A= Ak 58

=ML 2[(Dict) A=Y g - {1 A

# {Keyl:Valuel, Key2:Value2, Key3:Value3, ...}
dic = {'name' :'hyungmin', ‘home':'csdl’', 'phone’': '



Python X}&¥ - 3. ElA{L42|(Dictionary, Dict)

MULTIPHYSICS SYSTEMS DESIGN LAB.

o Key& HX| b= 2k, Values Hdt= 2t EE= 5]

[«]

Q

AL E|(Dict) Xtz 0f| & 4 =0t

a={1: 'a}

a[2] = 'b’

print(a) # {1: 'a', 2: 'b'}

a[ 'name'] = 'john'

print(a) # {1: 'a', 2: 'b', 'name’

CIA L 2|(Dict) X2 2| A A Abx|

del a[1]
print(a) # {2: 'b', 'name':

‘john'}

34



Python X}&¥ - 3. ElA{L42|(Dictionary, Dict)

S42|(Dict) - KeyE ArEdl Value B

grade = {'Paul’': 90, 'Mark': 12}
grade|[ 'Paul’] # 90
grade[ "Mark'] # 12

o EIML2|= KeyE AFEBIA Valued]| B2

> cf) 2|AE 7S, A8 QEY B Sef0de =
a={1:'a"', 2:'b'}
print(af[1]) # 'a
print(a[2]) # 'b'

v ELMU2|(Dict) AFRA| 0| At

o

o EiMLZIo| Keyis DR 2

> S=E|= Key 22 SILIE AM[otl E& 24|

a=4{1:'a"', 1:'b'}
print(a) # {1: 'b'}

MULTIPHYSICS SYSTEMS DESIGN LAB.
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Python X}&¥ - 3. ElA{L42|(Dictionary, Dict)

v ENU2|(Dict) 2 W E4
o keys € HMUZ|2| KeyE 2|AEZ gt
a = {'name': 'hyungmin', 'home': 'csdl', 'phone': '2408'}
print(a.keys()) # dict_keys(['name', 'home', 'phone'])
> a.keys()= a2 Key?HS 20t dict_keys 24| E Hizt

list(a.keys()) # ['name', 'phone', 'birth']

o values € EML{Z|2| valueE Z|AER %t
print(a.values()) # dict_values(['hyungmin', ‘msdl', '2408'])
print(list(a.values())) # ["hyungmin', ‘msdl', '2408']

o items € EXL2|2| Key2t Value & 7|

print(a.items())
# dict_items([('name', 'hyungmin'), ('home', ‘msdl'), ('phone', '2408')])

MSDL 36
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Python X}&¥ - 3. ElA{L42|(Dictionary, Dict)

o clear € Key: Value & 2 5= X| 27|

a.clear()
print(a) # {}

o get € EHML{Z[2| KeyZ Value €7
= {'name':'hmjeon', 'home':'msdl', 'phone': '2408'}

print(a.get('name’)) # '"hmjeon’
print(a.get('phone’)) # '2408'

» a.get('name’)2l a['name'l= &Y, otX[Tt key?| EXSHX| @2 HL
® a.get('nokey') = Nonettzt
® a['nokey] = Error &/
v oliE Key?t S| 2H| UL=X| ZALSE| = in
= {'name':'hmjeon', 'home':'msdl', 'phone': '2408'}

print('name' in a) # True
print('nickname’ in a) # False

MSDL 37
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Python X}2% - 4. E8l(Set)

<
rio

20| Het HE =2 Y El Python A=Y

Hg
v set() PE AHEUHA TR A= A, QIXtE E|AE B EXHE

al = set([1,2,3])
print(al) # {1, 2, 3}

a2 = set("Hello")
print(a2) # {'e', '"H', '1', '0'}

v HAUERE A2 =A01 Gle At S QEY =9t

MULTIPHYSICS SYSTEMS DESIGN LAB.
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V2]
=
1l

set([1,2,3])

11 = list(s1)
print(11)
print(11[9])

H* #

tl = tuple(sl)
print(tl)
print(tl1[0])

v Al(set) Xt2 & - WEEH&, intersection())

sl = set([1, 2, 3, 4, 5, 6
s2 = set([4, 5, 6, 7, 8, 9
print(sl & s2)

1)
1)
# {4,
o s11}s29| A -"&" At

o intersection() Ht &t~ AL

sl.intersection(s2) # {4,

MULTIPHYSICS SYSTEMS DESIGN LAB.

3]

3)

39



Python X}2% - 4. E8l(Set)

v H(set) Xtz - &R, union)

sl | s2 # {1,
sl.union(s2) # {1

v AMl(set) XI2& - XIEEH(-, difference)

sl - s2
s2 - sl
sl.difference(s2)
s2.difference(sl)

MULTIPHYSICS SYSTEMS DESIGN LAB.

3}
7}
3}
7}

40



o add HH et - #1790 9t

sl = set([1, 2, 3])
sl.add(4)
print(s1) # {1, 2, 3, 4}

o update HH gt - B o2 O =9t

sl = set([1, 2, 3])
sl.update([4, 5, 6])
print(sl) # {1, 2, 3, 4, 5, 6}

o remove HH et -EH 2 H|A

sl = set([1, 2, 3])
sl.remove(2)
print(sl) # {1, 3}

41



True

if money:

print("by bus")

money
else:

print("on foot")

— N m <
Humtmt ok oR
360 160 360 160

YR GR TR

(Spacebar 47 #7H) At

EotX| 2%t

—
= =

o &tHH(Spacebar) vs B(Tab) = 271X

42



o X<y = x7| yELC} AT}

o X>V = x? yELCt 30}

o X==y 2> x2Fy2t 2Lt

o Xl=y > x2ty&2Lt ZX| piC

o X>=y = xt yECF AL} ZC}

o X<=y > xty 2L} 2AHLE 2T}
X = 3
y =2
print(x > y)
print(x < vy)
print(x == y)
print(x !=y)

v T2 HO{OAM = 08 FalseE 18 TrueZ HO| = CIE H4L=?

MULTIPHYSICS SYSTEMS DESIGN LAB.

# True
# False
# False
# True

43



v ORAR $2 - =2 OIAIK

AAEXL (and, or, not)

ALz} Moy

xory xety & F0f| sttt & ojoj = H
xandy x2ty 25 Fo[ojof &
not x x7t HZlo|H &

"3000# O]d" AALE "FIE"2} ULHH > HAS EfA

OZX| oM > 20t

money = 2000
card = True

if money >= 3000 or card:
print("by bus")
else:

print("on foot")

44



v "xins"89 "xnotins" €&

in not in
Xin 2| AE x not in 2|AE
xin &= x notin 5=

X in =AtE

x not in Xt

1 in [1, 2, 3]
1 not in [1, 2, 3]

v if222 0 #2 (xin s AFR)

MULTIPHYSICS SYSTEMS DESIGN LAB.

# True
# False

o FHL|M =0| UALH HAS Et1, §lOH 204 Jtet

pocket = ['paper', 'cellphone', 'money']

if 'money’ in pocket:
print("by bus")
else:
print("on foot")
# by bus
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v ZUZ ifo|M aHF0| OFFH L= OHX| 4= M - pass 7|RE

MULTIPHYSICS SYSTEMS DESIGN LAB.

¥

I:|_|-_

pocket = ['paper', 'money', 'cellphone']

if 'money' in pocket:
pass

else:
print("by bus")

elif 7|¥E

pocket = ['paper', 'cellphone’']
card = True

if 'money' in pocket:

print("by bus")
elif card:

print("by Uber")
else:

print("on foot")
# BAE Bt Otet
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5l =dE 2), 2HE HE2(Conditional Expression)

pocket = ['paper', 'money', 'cellphone']

if 'money' in pocket: pass
else: print("by bus")

if score >= 80:
mes = "A"
else:
mes = "F"

mes = "A" if score >= 80 else "F"



Python HIE 2 - #1 while

while Hit < 10:
Hit = Hit +1
print( " LIS %l meSLICH” % Hit)
if Hit == 10:
print("LI& FO{ZLICt.")

# LIRE 18 mQISLCH
# LIDE o8l WRIsLC,
# LIFE 1lotH
# Lt2 Eofg

MULTIPHYSICS SYSTEMS DESIGN LAB.
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Python HIE 2 - #1 while

v While22| ZIEE #1 =2 UX| & - break 2|} E

coffee = 10
while 1:
coffee = coffee -1
print("=2 HI|= %dH" % coffee)
if coffee ==
print("THOf SX[!")
break

v While2Q| HEE #2 = 2O Z =0}7}17| - continue 2| E

a =20

while a < 10:
a=a+1
if a % 2 == 0: continue
print(a) #1, 3, 5, 7, 9

v While22| ZIEE #3 =2 2otFI(Infinity Loop)

while True:

1
2

1 4
MO0 HO

-
o
A
=
o
A

MULTIPHYSICS SYSTEMS DESIGN LAB.
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Python HI5 2 - #2 for

v While® vs for&

v Forg 7= #=

for Hig= in Z|AE,

=R
Sa21
+8E)
v BAE, £B £ BXEO K HN RALE OX[et QAN 22 ol sl
ll_#_-ég_i_;l’l' l’#%%z" %Ol #-séi

digit = ['one', 'two', 'three']
for i in digit:
print(i)

# one, two, three

MULTIPHYSICS SYSTEMS DESIGN LAB.
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Python HI5 2 - #2 for

v forg &8 #2)

a = [(1:2)) (354)5 (5)6)]

for (first, last) in a:
print(first + last)

R
PN W

v forE HEZE - continue, break |} E

score

[90, 25, 67, 45, 80]

index = ©
for val in score:
index = index +1
if val < 60:
continue
print("%d" 7% index)

MULTIPHYSICS SYSTEMS DESIGN LAB.
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| =X > 2=t > It5d 7t/ /A2 He|

v oM g0 7= =

<+

d

= T
[N O
5 <F
8504 40
Fopop £
joll 350 0 2
v <F<F o
v v v O
°

=

2|2t Python 2| %

NS
o

s

O|Ec=z Tz 2o}

return

O
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aT

= oty

#a, b

def add(a, b):
return a+b

print(add(3, 4))

St
=

def add(a, b):

=a+b

result

return result

def say():

'Hello'

return
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o BHA SIER #3 - @124(0), HEEHX)

def add(a, b):
print("%d + %d = %d" % (a, b, a+b))

o T HEN #4 - U(X), HHEH(X)

def say():
print('Hello")

A
not

== g #1 - DR XY
result = add(a=3, b=7)

print(result)
# 10

o OHPHEH= AL > =A{0f Rt
result = add(b=5, a=3)

print(result)
# 8

MULTIPHYSICS SYSTEMS DESIGN LAB.
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def EHA0|Z(*OIHEL) :

<

21>

22>

A

A
=
A
=

ok o°*

o Add(1, 2, 3) % add(1, 2, 3, +,9, 10)=
def add(*args):
result = ©
for i in args:
result = result
return result

SAI0H At

+ i

result = add_many(1,2,3)

print(result) # 6

St
o=

A
T

(o]
A

result = add_many(1,2,3,4,5,6,7,8,9,10)

print(result) # 55

o *argse SER KRS Yo g LjHE A

=E
=

= add()

ot
e
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St g #3 - == %On_l' CHH=9 jedJ_—ll' e

def add_and mul(a, b):
return a+b, a*b

result = add_and_mul(3, 4) # (7,12)

o ZANESHt=tresult > SEXEH (a+b,a*b)

resultl, result2 = add_and_mul(3, 4)

o resultl=7,result2=12

S DF #4 - O 203t A7

def intro_myself(name, old, student=True):
print("My name is %s." 7% name)
print("I am %d years old." % old)
if student:
print("I am a student.")
else:
print("I am a teacher.")
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O

“global’ 2|/ C A2 D JI2E ALK 2 2
a=1
def vartest():
global a
a=a+1
vartest()
print(a)

Sh2 AT T AFBBHS CI2f0] S defot SUsH ofet

add = lambda a, b: a+b
result = add(3, 4)
print(result)

= return ZO0PIt GO{ A0S e
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o AtE Of) D=0l 271242 278

say_myself("Paul", 40)
say_myself("Mark"™, 30, False)

o DW= ZE0[=t Al > X7|=tEl OiPH#H= 2 7ol RAX]
A
T

v TS| (4 U s 2 B Hro| )
a =1
def vartest(a):
a=a+1
vartest(a)
print(a)
v e IR0 2 512 B X0
o "return” 7|YE At
a =1
def vartest(a):
a=a+1
return a

a = vartest(a)
print(a)

MSDL 58
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v AREAHEE - Minput” I|RE AR

a = input()
Typing =» Python is easy to learn
Result = a = 'Python is easy to learn’

input("type the sentence")

v StH =3 - print() &

o ZMBE()Z ML BXHY == "+" A
print("life" "is" "too short")

# lifeistoo short
print("life"+"is"+"too short")

# lifeistoo short

o =AIE EOMAT] =="" A&

print("life", "is", "too short") # life is too short

O
o

=0 Bt =8 ==end =""A}E

for i in range(10):
print(i, end=' ")

#01234567829

MULTIPHYSICS SYSTEMS DESIGN LAB.
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Python 2=

# modl.py
def add(a, b):
return a + b

def sub(a, b):
return a - b

o IO}Y modi.py= 2fd = OHO|M OfY = OO E=
OO BE AL #1

import modl

print(modl.add(3, 4)) # 7

print(modl.sub(4, 2)) # 2
IO 25 AR #2

from modl import add

add(3, 4) # 7

OjOIM 25 AME #3

from modl import add, sub
from modl import *

MSDL 60
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Python 2=

v if_name__=="_ main__

o Import A| = 21t ==

# modl.py
def add(a, b):
return a+b

def sub(a, b):
return a-b

print(add(1, 4))
print(sub(4, 2))

# modl.py
def add(a, b):

return a+b

def sub(a, b):

return a-b

if _name__ == "_main__ ":

print(add(1, 4))
print(sub(4, 2))



Python 2=

v & CHE| 2oF & Python 25
o matplotlib
o numpy
o pandas

o Sseaborn

<%

matpl:tlib N?Z: NumPy |::| pandas G seaborn

.en @SC’P y 1111 plotly O PyTorch

MSDL 62
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