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Python 2 J 2 2 Spirograph 12|7|

1. Spirograph 2t?

XS0l R (=) & Y& ¥ =& et HHZZ0|A BRI E0| r (REIF)

21’8 2ol =

1

914 Yol SHORRE M2l d(R2I4) O AXI0| ABS RO 2|HAIH 12 8

https://nathanfriend.io/inspiral-web/

O|O{M X 2BH4E &-&35l0] spirograph £ J2|& ZEE S| £X.

Z|CHS o2t 2|2 SHi 5 71517

n=12

i=1
while i <=n:

ifn%i==20:print(i)
P += 1

n=12

for i in range(1, n+1): # range(a,b) = a 0l& b 0|2
ifn% i==0:print(i)

def GCD(m,n):
i=min(m,n)
while i > 0:
ifm%i==0andn%i==
i =1
return 1

S return(i)

GCD(12,18)

def LCM(m,n):
i=m
j=n
while True:

if i==j: return i #m, 2m, 3m, ... 3t n, 2n, 3n, ...

elif i<j:i+=m
else: j +=n

print(LCM(12,54))
print(LCM(12,54)/12)
print(LCM(12,54)/54

N

3. Epitrochoid 12| 7|

1o
==
B
g\\
2
leall
m
HU
e
Pl
ol
rr
1
&
]
N
b

DHEE Y S E met HZZ0| M ] *0| & I 22{X|= spirograph (epitrochoid)

https://en.wikipedia.org/wiki/Epitrochoid

import matplotlib.pyplot as plt
from numpy import pi, sin, cos, linspace

def spiroE(t, R, r, d):

return [(R+r)*cos(t)-d*cos(tx(R+r)/r), (Rtr)*sin(t)-d*sin(t*(R+r)/r)]

def circle(t, r):


https://nathanfriend.io/inspiral-web/
https://en.wikipedia.org/wiki/Epitrochoid

In [ ]:

o - QO T D
1}

n =
plt.
plt.
t =
plt.
plt.
plt

5.0

return [rxcos(t), rxsin(t)]

~N o=

4

.0

p/a
s/q

LCM(p.q)/q # A0 DH 9 =g
print(n)

figure(figsize=(6, 6))
axis('equal ")

I inspace(0,
plot(spiroE(t, R, r,
plot(circle(t, R)[0],

. show()

nx2xpi, 1000)
d)[o],
circle(t, R)[1])

spiroE(t, R, r,
1

d)[1])

o)

N

\‘/’

N2

-2

-1

import matplotlib.pyplot as plt
from numpy import pi, sin, cos, linspace

def spiroE(t, R, r, d):
return [(R+r)*cos(t)-dxcos(t*(R+r)/r),(R+r)*sin(t)-d*sin(t*x(R+r)/r)]

def

Q - QT D
I

n =
prin

circle(t, r):

return [rxcos(t),

r«sin(t)]

3 #RQ S 2 20

2

1

2

p/q #r,d2 g2 w2 7
s/q

LCM(p,a)/a # 80 D A° SdE
t(n)

plt.figure(figsize=(6, 6))
plt.axis('equal")

t =

plt.show()

2.0

linspace(0,
plt.plot(spiroE(t, R, r,
plt.plot(circle(t, R)[O],

nx2xpi, 1000)
d)[o],
circle(t, R)[1])

spiroE(t, R, 1,

[=Z]

=

d)[1])

0x

rr
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4. Hypotrochoid 12| 7|
DFE A S E mef HEZoll M /" 20| = I Z12{X|= spirograph (hypotrochoid)

https://en.wikipedia.org/wiki/Hypotrochoid

import matplotlib.pyplot as plt
from numpy import pi, sin, cos, linspace

def spiroH(t, R, r, d):
return [(R-r)*cos(t)+d*cos(t*(R-r)/r),(R-r)*sin(t)-d*sin(t*(R-r)/r)]

def circle(t, r):
return [rxcos(t), rxsin(t)]

R=1.0 #R Q2 g2 22 20

p =52

q= 96

s = 42

r =npl/a #r,dQ9 U2 g2 20

d=s/q

n = LCM(p,a)/q # RIE20 DF A9 EE ¥ Y =0i0F €8l M0l 240t
print(n)

plt.figure(figsize=(6, 6))
plt.axis('equal")

t = linspace(0, n*2*pi, 1000)
plt.plot(spiroH(t, R, r, d)[0], spiroH(t, R, r, d)[1], 'pink', linewidth=2)
plt.plot(circle(t, R)[0], circle(t, R)[1], 'skyblue', linewidth=1)

plt.axis('off")
plt.show()

13.0


https://en.wikipedia.org/wiki/Hypotrochoid

TiO|M Jefzmoff CHst M2 AL8E 4= AELICE MO 0|2 ChS AIO|EO| M HIdHM 8.

https://www.tutorialexample.com/list-of-matplotlib-common-used-colors-matplotlib-tutorial/

import matplotlib.pyplot as plt
from numpy import pi, sin, cos, linspace

def spiroH(t, R, r, d):
return [(R-r)*cos(t)+d*cos(t*(R-r)/r),(R-r)*sin(t)-d*sin(t*x(R-r)/r)]

def circle(t, r):
return [rxcos(t), rxsin(t)]

R=13 #RQ S 2 20

p=2

g=1

s =2

r=p/a #r,d29 22 g2+ 20

d=s/q

n = LCM(p,a)/q # AER0 DF S SYE E H =010F &8l 560 4=}
print(n)

plt.figure(figsize=(6, 6))

plt.axis('equal")

t = linspace(0, n*2+pi, 1000)

plt.plot(spiroH(t, R, r, d)[0], spiroH(t, R, r, d)[1], 'darkgreen')
plt.plot(circle(t, R)[0], circle(t, R)[1], 'yellowgreen")

plt.axis('off")
plt.show()

2.0



https://www.tutorialexample.com/list-of-matplotlib-common-used-colors-matplotlib-tutorial/

import matplotlib.pyplot as plt
from numpy import pi, sin, cos, linspace

def

def

spiroH(t, R, r, d):
return [(R=r)*cos(t)+dxcos(t*x(R-r)/r),(R-r)*sin(t)-dxsin(t*(R-r)/r)]

circle(t, r):
return [rxcos(t), rxsin(t)]

R=5 #R 2 %2 F=x=2 20

p=3

a=1

s=5

r =pl/a #r,d2 g2 w2 20

d = s/q

n = LCM(p,a)/qa # RER0 DE Ao SYE Z ¥ S0t0F €8 =60l 22850t
print(n)

plt.figure(figsize=(6, 6))

plt.axis('equal")

t = linspace(0, n*2+pi, 1000)

plt.plot(spiroH(t, R, r, d)[0], spiroH(t, R, r, d)[1],'gold",linewidth=3)
plt.plot(circle(t, R)[0], circle(t, R)[1], 'skyblue')

plt.axis('off")

plt.show()

3.0
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Steve Jobs
1955-2011

“Everyone should &
learn how to code, 9. 4

it teaches you

how to think.” {8 il
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‘ Data types
Materials class
A ©F LIESEES
o S0t S

libraries

Real Ptnon

=X https://realpython.com/python-basics/



How to do things
with Python

Data Types

And that, good sir,
is the lasso() method.
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len(string)
= - E_ |-E; ﬁ % = % = —
string.split() [T

len(' Pneumonoultramicroscopicsilicovolcanoconiosis’)

"AtdE HY EZE QEIX]| 7“.sp11

t()
[A|-_||' , ||:|H|’ I;ll"_'El, 93

I_|x||' |7D|-|]

L E TRAN!PEFCENEIGE

SNCIWF' ERGER

‘Atat, Hi, ZE, Q#X], ZH'.split()

i
-TL
t [lAI_J—_ll_'l' IHH;I; "_lT‘_'E,', |2$i|xl’|’ ‘

o0y

'AfDF, By, TE, X, Zb .spllt(' ")
[IAI_I_]_'_I’ 1 HHI; 1 '_lT‘_'E 1 Qaﬂxlll 1 7|:||-|]

' YONHAP NEWS

200116157500005
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* forloop
* while loop

£t loop

72t loop

Of. ZF5}7] &/CF 3027 E] 54{0FX]
g 34=0/30p

Angry Birds Penrose Stairs

https://www.linkedin.com/pulse/gamification-lessons-from-dr-angry-birds-gurpreet-bajaj

http://www.koreapas.com/bbs/view.php?id=gofun&page=14478&sn1=&divpage=1&sn=off&ss=on&sc=on&select_arrange=headnum&desc=asc&no=234553
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words = [‘hello’, ‘computer’, ‘bookshelves’, ‘chair’, ‘bicycle’]

longest = len(words[0])
longest word = words[O0]

for word in words[1l:]:
if len(word) > longest:
longest word = word
longest = len(word)
print(“Longest word:”, longest word)
print (“Length of the word:”, longest)

=X : https://www.futurelearn.com/info/courses/secondary-programming-pedagogy/0/steps/68413
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f = open(‘alice.txt’)
text = f.read()
f.close()

print(text)

open()

@ read/write )1

| 0

0

close()

®

python-close/



Alice’s Adventures in
WonderlandO|A] 7}%F 71 THO{ =2



f = open(‘alice.txt’)
text = f.read()
f.close()

words = text.split()

longest = len(words[0])
longest word = words[O0]

for word in words[1l:]:
1if len(word) > longest:
longest word = word
longest = len(word)
print (“Longest word:”, longest word)
print (“Length of the word:”, longest)
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oS Zeots FB FU0| EXH0, O 2t BE H 0 ThSHY f(zo) > f(z)E UFS W,

fE 20l M S 582 (relative maximum) 2 A =Lt 8111, (zo, f(zo) E FCHEO[ZLL SHCF.
7t
[

r S Zeots S8 F20| EX5HY, O 2t RE H x0f THSHY f(x) < f(z)E TUHS M,

fE 2ol M £33k (relative minimum) S ZH=CHD 814, (2, f(zo) © F2H0|2kD $HC

[o] S C)l C)Ij#l?%i r ~ EE IH

B f7h O D12 E7HSOIAL /(o) = 0 & T, (zo, f(wo) & VHH (critical point) Ol2tohct

LA™ SO f'(z0) =02 &, F +HEME &= H (z0, f(z0) E BFH(stationary point) 0|2} THLCF.
</br>

OlF 1 B4 f(z) = 3|z|* — 16|z|° + 30|z|* — 24|z| o Jei=e| JHES da|m, YAHS 25 &AL
EYRYE I0E IAHS 2F MO

=)

f(z) = 3Jz|* — 16|z + 30|z|* — 24|z| o D=L y=of Cistol CHHOIRZ, 2 > 0 O HRloAQ T2j=
X},

z>09Y2 M, f(z) = 3z* — 162% + 302> — 24z O|2.&,
fl(z) =122% — 4822 + 60z — 24 =12(z — 1)2(z2 —2) =02z =1,z = 2 O| | HEDICL
2|4 f(1) = -7, f(2) = -8 0Lt

O ZAnt2 4X Ctetet4=0] J2fZ 9| f(z) = 3zt — 162% + 3022 — 24z S = > 0 HLI0|A 22
yEO HECE 2 < 0 Q HROAME 2{FH Okt 22 =8 =0t

m2tM A" E (-2, -8), (—1,-7), (0,0), (1,—7), (2, —8) OIL},

= HEHE (—2,-8), (=1, -7), (1, —7), (2, -8),

34HE (~2,-8), (2, -8) OICk.

ozt
[

2, (-1,-7),(1,-7) 2 H3Ho|LC},

[E0] &1

Tto| M of| x| 1 I}O|*M S| matplotlib.pyplot 2=& 0|&ot0] 22| Off ¥ 19| &=~=2 D= 2| /HE S D24 =X}

[E0l]

import numpy as np
import matplotlib.pyplot as plt
from math import =*

plt.figure(figsize=(6,4))
plt.axhline(0, color="'black', linewidth=1)
plt.axvline(0, color="black', linewidth=1)

x=np. | inspace(-3, 3, 1000)
plt.ylim(-8.5, 3)

y=3*abs(x)**4-16xabs(x)**3+30*abs(x)**2-24xabs(x)

|7Hoio



plt.plot(x,y, linewidth=2)

plt.show()
2 .
0
_2 B
_4 4
-6
_8 4
3 2 4 0 1 2 3
[E0] &1
L E
2. T E9 ZALE! (Newton's method)
02 BESIE 2o —r o] IATUS HE YHOR

Toteis AA 20 72 2 2o S fol BoAFOA St T AIESHO],
TLB @y, Ty, - Ty, -2 TEOHY r2 S TE= SO CHEM 22 HIMM S 0| 80HLt
) @)
n+l — %n
f'(zn)

Ol HHAIS y = f(z)0l z = 2,9 HojM2| HM

Of x=1 PtLtE, Hy = 0¥ W xZtE

]
8
3
3
L
Hu
iga}
rlo
)
=l
o

it}

OlFl 2 f(z) = 2® — 2 =02] s{o] A4S F3L7] fI5t0] FEL| ZAHE S 0|83}0] zy = %E Dz, 295 AlLSHA|
2.

[E0oh

f(z) =2z 0|E&

f(z) o w2—2:x 1

- =z — — + — O|Ct.
f'(a) 2 2 @
To 1 3 2 17
MefM o = — + — = 2 4+ 2 — —— ~ 1.
FEEA st =173 1 1.4167,

e 1 17 12 577
_m 2 22 20 41421568627451 O|Ct
e YR T AT T 568627451 OIEt

[E0] ]

oM o x| 2 IO|*M S| sympy, numpy 2tO|E2{2| 0| M FE2| ZAIE S FeIdi AL

=2 TOtLA} B

rir

g4 fol AlDt AISES YetE Sick

[E0l]

20| O 20 M MTHE f(z) =22 — 22 22 FIMEXL AIHHL 2 = 1.5 2 S ZQUACE
from sympy import =
import numpy as np

x = Symbol('x")



f= xx*x2-2 #

I
rim
10
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=
%
o
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0
1+
s}
v}

df = f.diff(x)

# to transform sympy expressions to lambda functions which can be used to calculate numerical values very
f = lambdify(x,f)
df = lambdify(x,df)

x=1.5 # ASE g4
print(x)

h = f(x)/df(x)

while abs(h) >= 0.000001: # X2 SHHE Rote ez 43
h = f(x)/df(x)
X =x-nh #ox_(i+1) = x_i = f(x_i) / f'(x_i)
print(x)

print("An approximate value of the root is :

1.5

1.4166666666666667

1.4142156862745099

1.4142135623746899

1.4142135623730951

An approximate value of the root is : 1.4142135623730951

[E0] ]

mjo

oto| M of|H| 3 IO 9| sympy, numpy 2t0| 2 2{2| 2t matplotlib.pyplot 2ES 0|23 A FEO| TAIHS F3stD

AlztstelE 4 Quck

HA, f(r) =lnz — 15 LHSI0 22| ZAHLUS FHEA AHTE2 2 =1 2 HEUA=O|, THE 222 BP0 HHA|HA

import matplotlib.pyplot as plt
import numpy as np

from sympy import =

x = Symbol('x")

f = log(x)-1 #REQ 2ANEES 28 & U™
f_to_print = str(f)

fig = plt.figure(num=1,figsize=(6,5),dpi=100)

ax = fig.add_subplot(1, 1, 1)

plt.xlabel('x")

plt.ylabel('y")

plt.title('Root of: ' + f_to_print)

plt.axhline(0, color="black', linewidth=1)

plt.axvline(0, color="'black', linewidth=1)

xp = np. linspace(0,5,100) # M= E D2l NA =XE H2E xp, yp & LHEIHAS

plt.ylim(-4, 3)
# D EZE DY CI2EE UE M= numpy 2 &

yp = np. log(xp)- 1
plt.plot(xp,yp,color="blue')
df = f.diff(x)

# to transform sympy expressions to lambda functions which can be used to calculate numerical values very
f = lambdify(x,f)
df = lambdify(x,df)

x_0 =1 #ANEE 24
print(x_0)
plt.plot(x_0,0,color="red' ,marker="0',markersize=4)

X = X
f

0
y1= f(x

(x)+df (x)* (xp-x) # RN 4o Oz



plt.plot(xp,y1,color="black', linewidth=1)

h = f(x)/df(x)

x=x-h

print(x)

plt.plot(x,0,color="red' ,marker="0',markersize=4)

y2 = f(x)+df(x)*(xp—x) #SEM BMHo Oz
plt.plot(xp,y2,color="black', linewidth=1)

#list_x_vals=[]

while abs(h) >= 0.000001:
h = f(x)/df(x)
X =x-nh
plt.plot(x,0,color="red' ,marker="'o0",markersize=4)
print(x)

plt.plot(x,f(x),color="green' marker="'0',markersize=6)

print("An approximate value of the root is : ", x)

/usr/local/lib/python3.7/dist-packages/ipykernel_launcher.py:23: RuntimeWarning: divide by zero encountered in

log

1

2.0

2.613705638880109

2.7162439263557903

2.718281064358138

2.7182818284589376

An approximate value of the root is : 2.718281828458937

Root of: log(x) - 1

6

# X2

re
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o
el
fr
2
10
HU
nx
0

# x(i+1) = x(i) - f(x) / f'(x)

import matplotlib.pyplot as plt
import numpy as np

from sympy import =

x = Symbol('x")

f = sin(x) # mE2 ZMNEES HEE &=+ &

f_to_print = str(f)

fig = plt.figure(num=1,figsize=(6,5),dpi=100)
ax = fig.add_subplot(1, 1, 1)

plt.xlabel('x")

plt.ylabel('y")
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plt.title('Root of: ' + f_to_print)

plt.axhline(0, color="'black', linewidth=1)
plt.axvline(0, color="'black', linewidth=1)
xp = np. linspace(-0.5,5,100) # AHZE d2|IIRoM =XI&E HEE xp, yp & UEIUHUS

plt.ylim(-2, 2)
# JfZE O ClAEE O

un
=
rr
>
o
3
©
<
(1)!
e
t
©
Je

yp = np.sin(xp)
plt.plot(xp,yp,color="blue")
df = f.diff(x)

# to transform sympy expressions to lambda functions which can be used to calculate numerical values very
f = lambdify(x,f)
df = lambdify(x,df)
x_0 =14 # AEE

print(x_0)
plt.plot(x_0,0,color="red' ,marker="0',markersize=4)

©e
Je

x = x_0
y1= f(x)+df(x)* (xp-x) # AN I Oz
plt.plot(xp,yl,color="black', linewidth=1)

h = f(x)/df(x)

x=x—h

print(x)

plt.plot(x,0,color="red' ,marker="0",markersize=4)

y2 = f(x)+df(x)* (xp-x) # SN BHo O=
plt.plot(xp,y2,color="black', linewidth=1)

#list_x_vals=[]

while abs(h) >= 0.000001: # X2 SHAHE &ote stz 83
h = f(x)/df(x)
X=x-h # x(i+1) = x(i) = f(x) / f'(x)
plt.plot(x,0,color="red' ,marker="0',markersize=4)
print(x)
plt.plot(x,f(x),color="green', ,marker="'o',markersize=6)
print("An approximate value of the root is : ",x)
4
2.8421787176504223
3.1508729396853696
3.1415923871630587
3.141592653589793
An approximate value of the root is : 3.141592653589793
Root of: sin(x)
2.0 AN
1.5
1.0
0.5 -
> 0.0 -
_0_5 .
—1.0 A
—1.5 1
_2.0 T T T T T
0 1 2 3 4 5






Image as Numbers

Library & Class
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pip3 install wordcloud

text = “Sungshin Sungshin Sungshin Sungshin University University”

import wordcloud
wc_obj = wordcloud.WordCloud()

library class

wc = wc_obj.generate(text)

wC.words

attribute
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import matplotlib.pyplot as plt

plt.
plt.
plt.
Pl

plt.

figure()
imshow (wc)
axis(“off")
show ()

savefig(“wc_sungshin.png”)



XL of

IIIIIIIIIIIIIIIIII

Alice’'s Adventures in Wonderland

import wordcloud

text = open(‘alice.txt’).read()
wc_obj = wordcloud.WordCloud()
wCc = wC obj.generate(text)

import matplotlib.pyplot as plt

0

Hatter:

plt.figure( ) 25 tlme =
plt.imshow(wc) " one.

’Ehln‘i7 now

plt.show() 2 S a l dGUphon

plt.savefig(“wc_alice.png”) ~.rsald:Alice
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plt.axis(“off”) 100




‘g 0] Xt O 1l

Masked Word CloudZt=7|

=H| = alice_mask.png
100

200

300
ek
(in'y;)[]or\

400 ,
hehe}(g

King

500

600

700

800

900
0 200 400 600 800




% PN L L
SUNGSHIN UNIVERSITY

from PIL import Image
import numpy as np
alice mask = np.array(Image.open(‘alice mask.png’))
plt.figure()
plt.imshow(alice mask)
plt.axis(“off”)

array([[255, 255, 255, ..., 255, 255, 2551,
[255, 255, 255, ..., 255, 255, 255],
[255, 255, 255, ..., 255, 255, 255],

[255, 255, 255, ..., 255, 255, 255],
[255, 255, 255, ..., 255, 255, 255],
[255, 255, 255, ..., 255, 255, 255]], dtype=uint8)
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import wordcloud
wc_obj = wordcloud.WordCloud(mask=alice mask)
wC = wc_obj.generate(text)

plt.figure() 200
plt.imshow(wc) 0
plt.imshow(alice mask) 5
Pl axis(CotEED) ¢
plt.show() " 200
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