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k& Blocks JavaScript

Q JavaScript

if button A * 1s pressed then

digital write pin P1 * to e

pause (ms) @400/

digital write pin Pl ¥ to o




Data Visualization
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import matplotlib.pyplot as pl
pl.plot([3,5,20,8,10,25,18],'s:C2")

pl.savefig('graphplot.png*)
pl.show()
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Scratch and Python

‘ print(‘Hello World”)

from turtle import *

==\ Hello World

pendown()

for n in range(24) :
forward(10)
right(15)

penup()
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https://www.python.org ~ ullawini

Welcome to Python.org

The official home of the Python Programming Language.

AU python.org

Downloads
3.8.10 - Python 3.9.2 - Python
3.9.1-3.9.0-3.7.9 - Python 3.94 -

Documentation
The Python Tutorial - Standard
Library - Language Reference

Python Software Foundation
The Python Software Foundation
(PSF) is a 501(c)(3) non-profit ...

L I T 1t T | L o1

Jobs

Developer / Engineer - Types -
Back end - Machine Learning

Tutorial
1. Whetting Your Appetite - 5. Data
Structures - 6. Modules - ...

Python For Beginners
... Python very quickly. It's also
easy for beginners to use and ...
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https://replit.com ~

Replit: The collaborative browserbased IDE
Replit is a simple yet powerful online IDE, Editor, Compilér, Interpreter, and REPL{ Code,
compile, run, and host in 50+ programming languages.

Python online editor, IDE ...
Write and run Python code using
our Python online compiler ...

Log In
Replit is a simple yet powerful
online IDE, Editor, Compiler ...

Sign Up
Replit is a simple yet powerful
online IDE, Editor, Compiler ...

WanIsAUrLANLANYIN replit.com »

Blog
Replit/Apps - What is Blubbr? -
Boosts - ...

C++
C++ online editor, IDE, compiler,
interpreter, and REPL. Code ...

C online editor, IDE, compiler ...

C online editor, IDE, compiler,
interpreter, and REPL. Code ...
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CO Welcome To Colaboratory - Colaboratory

& Untitledlipynb 7+

CO Untitled1.ipynb - Colaboratory

B comment 2% Share £t o

File Edit View Insert Runtime Tools Help Allchanges saved

+ Code + Text

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

RAM 1

v

Os

v Disk mm v g’ Editing A
- K-N"N I
completed at 8:59 PM -
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2. aaudaullsunsuaasalds waanasaun1sYineIy
2.1 x =2
y =3
print(‘x +y = x+y
print(‘x * y = x*y
print(‘y / x = y/x)
2.2  x=intput(“INPUT X :”)
vy = intput(“INPUTY : )
Z =X+Yy
print(‘z = ‘z)
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N15ANUINREN99NY
>>>X=06
>>>y=X*7
>>> print(y)

42

. W2 0P add
anatdagumn : subtract
>>>x =30 * ,\\e\v multiply
>>> print(y) / divide
42

MTIAADLADYA

>>>Xx =10
>>>y=X*7
>>> print(y)
/0



Program flow

INPUT ‘ PROCESSING ‘ OUTPUT
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A J .
UWIU (Expressions)

® HAANLUUNITNANAAERNS Z =(A+B)/C+(B*D)

Ke

+ 1IN (Addition) C=A+B
- A1 (Subtraction) C=A-B
* A9 (Multiplication) C=A*B
/ 1115 (Division) C=A/B
A 11919 UAY (Modulo) C=A %B
ok g4 (Exponent) C=A**B

// m1sUatAY (Floor Division) ~ C=A//B
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3
2

. A
B
C = A*B+5 -> 3*¥24 5 =111

= (A+1)*3+2 -> (3+1)*3 +2 =14

C = (2*A+1) +3*(A+B) ->(2*3+1)+3*(3+2) ->(6+1)+3*5 = 22
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* NanFusutays
input()
. 3/ Of
EX. msg = input(foudioyansy : «)

x = input()

o o/ 2/
* NINTULAAINAUDNA

print()
EX. print(“Yoyanifoiwndanne »,msg)




aswwgulUsunsu
AU PYTHeN

waulusuasu
nadax




“»

wWoulusunsuLwd
uald>ndgUaym




Y a

WNTavIU. LAAR




guadunisuadayml

Steps in Problem Solving
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Anticipation of Leaning through
outcome and actio retrospection
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Algorithms
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msg = “TEERAWAT PRAKOBPHON”
numl = 2342
Temp = 37.5

LNUALAUINUILAITNAN

Pi=3.141
X =0b01000001
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int

Long
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>>> A =3
>>>B =2
>>>C = (A+B*2) + (2*A + B3 '+2)
>>> print(C)
>>>A =5

>>>B =3
>>>C = A/B

>>>C = A%B
>>>C = A//B
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P=40xn

ANLITLTTIANAUA

=
JANN LY

LARNNTIANTIN

/

nwﬁ1mma1m§uﬁ1

n = int(input("Uauavwauauan : "))
" p=n*40
. total=p +p*(7/100)

7 print("s1A8UANIN @B : " total)
b
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1N399NAINY ATM 105091 HIVITPUVIA 1000
J Jd
1SN 500 HAZHUIN 100
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OBH19A 1000 = 4
HUIA 500 = 1

HUSA 100 = 3
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2. B1000 wihau X vins 1000
3. B500 winAuaeiinida 1wseau 500
4. B100 winAuauitiido vinssiy 100
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1. MU9IMImuIee U
Z = 3*A+(2*B/3+4%2)*2

=~ W a K o &’ A
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STRING

>>> st1 = "Python"
>>> st2 = "Playing with *
>>> st3 = "JAVA"

>>> st4d = st2
>>> st4 = st2+st1

>>> print(st4)
Playing with Python
>>> print(st2 + st3)
Playing with JAVA

>>>
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(LiSt) é'fth:}\e&\’

datal =[1, 3, 6, 9]
data2 =[2, 3.25, “TEE”, 8, 4]
data3 = [25]
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ﬂ’J@FjNﬂﬁﬂuuuﬂﬁﬂ‘Uﬁﬁﬂ
>>>a=[1,2,3]

>>> b = [4,5] NSARRNR

>>>a+h ANSYNRIUNBRIGDAFH [2,4,6,8,10]
[1:2:31W >>> 49 = ,&4,0,0,
>>> 3*a+b >>> a[0]
[1,2,3,1,2,3,1,2,3,4,5] 2

>>> ¢ = 10*[3] >>> a[3]

>>> ¢ 8

[3, 3,‘ 3,3,33, 3,33, 3] >>>\ T

>>>

n1svihaulanas (indexing)
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>>> a = list(range(1,20,2))

>>> g

[1,3,5,7,9,11,13, 15,17, 19]

>>> g[0:4]

[1, 3, 5, 7]

>>> 8[3:5] M5 o lad (slicing)

[7, 9]
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(Tuple)

ALY

sﬂ&@réfq wils
S

Y & < Y = a J
611aymnmﬂuimmsnmmuaaﬂ

uann lvvenalala

101\

data = (‘Name’, ‘Address’ ,age,’|D’)
Book = (‘Java’, ‘C++’, ‘Python’)
data3 = (25)
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datal.append(x)

oy X ad

append() Lﬁuﬂi’m@ﬁifaﬁmﬁm’

clear() ”L%’@m’ffmgm’immmﬂmnam’ datal.clea r()
count() Tfiuanuaudeya luaas

index() Mdummuwniedeysiiuludar datal.cou nt(x)
pop() audeyalaassysumibedifaenisay X ﬁ@oﬁlaﬂaﬁqgﬁu

len() Wuisidunansdoyanat uaast wu len(str)
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index()
count()

len()

Tfuanamniaaesdays
TfiuRnuIudaya

Hudsidungasauauleya

data.index(x)
data.count(x)
len(data)
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YoualiUU Dictionaries

>>> age = {‘Mary’:10, ‘Sanjay’:8}
>>> print(age)

{‘Sanjay’ : 8, ‘Mary’ : 10}

ldRe (key) Tunisareadetays
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>>>A = {1)212)3141415)617)718)818}
>>>print(A)

A={A"B' B, 'C}
B={A''B','C'}
print(A==B)
'B'in A:
print("Yes")




A={1,234,6,7}
B={246,8}
A.add(9)
print("set A="A)
print("set B = ",B)
C = A.intersection(B)
print("A”*B="C)

C = A.union(B)
print("fAUB=",C)

C = A.difference(B)
print("A-B =",C)

NAaN155ulisunsy

setA={1,2, 3,4,606,7, 9}
setB= {8, 2,4, 6}

A”B= {2 4,6}
AUB={1,2346,7,8,9}
A-B={1,73097}
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ANUUNS1I5oUNeU (Comparison Operators)

v -V [~3 PN o (~3
* L RNARNELLUASY NLLNS

JUAN=Ol ANMANE ARSI

RYNY -

> mﬂﬂm"cl\,?:gcﬁﬁv X>Y

T4 < GENRS X<Y
—= N X ==Y

|= T3 X1=Y

>= WINNITHI 0NN X>=Y

<= UeenINHIBWIND X<=Y
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>>>toys = 10

55> toys == STRING

False " .
>>> toys > 1 >>> dog = "Woof woof
True >>> dog == "Woof woof"
>>>toys <1 True

False >>> dog == "woof woof"
>>> foys == toys == 10 g==

True False

>>>not toys == >>> dog == "Woof woof "

True False
|
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FAUHUNITATINATNT (Logical Operators)

v -V [~3 PN o (~3
* L RNARNELLUASY NLLNS

JUAN=l ATNVAE RSN

and 1135 AND waam@g}ﬁ%@@@%mﬂ X and Y
or 713 OR Naawmﬂumﬁ‘lﬁmﬂumﬂmﬂ X or Y

Tt NALUAIMNINADIN not X
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if (sc >=50) :
print(‘AMEBLAN’)

dl % o
NTUNBBANINI

print(‘l¥imaslauzasy’)

A 4
salivizaan



o Y statement()
\ fonll else:

statement()
Nuivieiuese

if (sc >=50) :
print(‘AMIADUNIN’)

else:

printCaa@au lun’)

print(‘l¥imaslauzasy’)

salivizaan
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if (condition) :

MTIAADL

| statement()
Hawls
elif (condition) :

FTIRDU

—\
e o = KR
UNNNALTT AT
do A - _
UNNHB LTI UAT :
|
|
|
4

do A -
UNNE LT 1AT
A 4
\
1 =
falilvizaay e

statement() :

elif (condition):

AN FATIRDL

Rawl

statement()

else:
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* naaossuldsunsutazmwaansonmssuldsunsunelii

A=25
B = int(input("INPUT NUMBER
if (B > (5+3)):
print("asaasu")
else:
print ("su1sfissasu")
print("vaTdgunmudus<")

0o~ o U b WNRE

: II))

W 00 N O U b W/ =

=
<)

A = int(input("INPUT NUMBER
if ((A%2)==0):
print("#iaei")
print("iduiavd")
else:
print("éaiaeil")
print("iJuiazd")
print ("usTAgenmudause")

: II))
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a = 4
@8N UIN © b _ 3

\; add/sub/mul/div: mul

en AN ! Answer — 12

|
|
I
|
|
¥

LARNNANNIANS
A 4
\
1 =
saliviTaay - ]
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ANITLTIANTIN

ITANTIN

> 500

I1ANTIN

> 1000
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1. ﬁWNﬁﬂWﬁ%TﬂﬂﬁﬁNWHﬁﬂqﬂu

X=3

y=4

print(x+y)
print(x==y)
print((x+1)<y)
print((x+1)<=y)
X = X+Yy

y = X+

print("x = ",x)
print("y = ",y)

AR AL

INP

INPU
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2. Wnaansa1nnsiauae 11

x =13 ATMABL
y=4
Z = X+Y

print("z "~ 2 =",z**2)
print("z% 3 = ",z2%3)
Z = (X+2)%Xx

print("z =",z)
print(z,"="y," ",z>y)




Y
3. mwaﬁ’wﬁammaﬁnmm”lﬂu

x =4 AR
y=>5

Z=X+Y
H(z<(y*2)):
print("8lanAIL.")
else:
print("tduag9lsieasu")
print("28 T¥gan1nwudauseuzasu")
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* nstuLein 40
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e pzuuumns 80 1o A

e pzuuusand 70 79 79 14 B
e pzuuusans 60 79 69 1a C
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for x-in range(10):
print(x)

OO NOOTUL B WNPEFE O
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subl = [‘Physics’,’Math’,’Chem’]
print(“ e nnngavaa +,subl)

Datal=|3, 8, 2,9, 5]
foriin range(5):
print(Datal[i])
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sum=0,x=1 Sum p— O

for x in range(1,101,1):
W X 3 1 6 Sum — Sum + X

print(“sum = “;sum)

Asu 100 A%

N
/uﬂmua sum/
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sum = 0
for x in range(1,101,1):
if ((x%3)==0):

sum = sum + X
print(“sum = “;sum)
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|
sum = 0

for x in range(1l,101,1):

1T ((x%3) == 0)or((x%5)==0) :
print (x)

print ('sum

sum = sum+x

', sum)



import random
e A = random.sample(range(1,12),10)
? sum_i=0

forxin A:;
sum_i =sum_i + X
191 10 ASS print(CA =+7,A)

print("Sum =", sum_i)

sl iImport random

SHM = sum + taas A = random.sample(range(1,12),10)
m = sum(A)
print("A=:"A)

print("Sum =",m)
A=:[411,3.7.1,5 2 10,6, 9]
Sum = 58

LAANNG SUM
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a=1
b =10
sum = 33
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forxinrange(10):
fx=x**2 + 1
printC'f(',x, )= ",fx)



Function




* Tdsunsumulnssasie (Structured Programming)

A ~ ' Jd o
HIULIYN I “ﬂQﬂ“])'u”

EX. x = len(str)

Iﬂ%‘LLﬂﬁNﬂ’]H’]L‘N’Jﬁm (Object-Oriented Programming)

nstaanlgWan g

30 “U500”

function(a) e str = str.upper()

a.function()
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def function_name([parameter list]):
statement

. defisPrimeNumber(n):
[return expression]

prime = True
foriinrange(2,n):
it ((n%i)==0):
prime = False
return prime
return prime

x = int(input("{aueaLa2napInIsASIEaL : "))
. n nm, n,e ° " .
print("taz ", x," tduawIUanIz " is_PrimeNumber(x))



Function

f(x) = x?+1



def £ x(x):
y = 3*x**2+1
return y

for 1 in range(1l,11,1):
print('f£(',1,")=",f x(1))

3
8
S
©
0
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* UINNARA

Ractangle
width

length

setWidth

setLength

getArea




class className : R eI class Ractangle :

class suit > def get_area(self, w, 1)
............... return w*l1




Iclass Box:

class Box: | def get_area(self,w,|):
pass return w*|
| def get_volume(self,w,1,h):
a = Box() return w*l*h
b = Box()
print(a) box_A =Box()
print(b) ibox_B = Box()

print("box_A Area = ",box_A.get_area(2,4))
print("box_A Volume = ",box_A.get_volume(2,4,6))
print("box_B Area = ",box_B.get_area(4,6))
}print("box_B Volume = ",box_B.get_volume(4,6,8))



class Box:
def __init__(self, w, I):
selfw=w
self.l =1
def get_area(self):
return (self.w*self.l)

AR1R BOX



00P PROGRAMMING

Iclass Box:
| def get_area(self,w,l):
return w*|
def get_volume(self,w,|,h):
return w*l*h

box_A = Box()
ibox_B =Box()

‘print(“box_A Area = ",box_A.get_area(2,4))
print("box_A Volume = ",box_A.get_volume(2,4,6))
print("box_B Area = ",box_B.get_area(4,6))
| print("box_B Volume = ",box_B.get_volume(4,6,8))

box_A Area= 8
box_A Volume = 48

NanN155y box_B Area = 24
_% box_B Volume = 192
>>>



Box :
__init___(self, name,w, |):
self.name = name
self. w=w
self.| =1
get_area(self):
(self.w*self.l)
__str__(self): ]
(str(self.name)+" HWuN = "+str(self.getoarea()))



Student :
__init__(self, name):
self.name = name
selfH=0
self M=0
self.F=0
self.gread ="'
get_sum(self):
(self.H+self.M+self.F)
get_grade(self):
sum = self.get_sum()
(sum < 50):
self.grade = 'F'
((sum>=50)and(sum<60)):
self.grade = 'D'

((sum >=60) and (sum < 70)):

self.grade = 'C'

((sum >=70) and (sum < 80)):

self.grade = 'B'

self.grade = 'A'
self.grade

__str__(self):

(str(self.name)+" HAzUUUTIN = "+str(self.get_sum()))

st1 = Student("Tee")

st1.H=18

st1.M =37

st1.F= 30

st2 = Student("Pui")
st2H=15

st2M =34

st2.F =25

print(st1)

print(st1.get_grade())
print(st2)
print(st2.get_grade())
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> 74
ﬂ151‘lf\‘ncl'!i3~l%]ﬁ Tugansina@ns (math module)
( Modu Ie) Tugauvanalfiin (calendar module)

Tupausananan (time module)
lunanieuun GUI (tkinter module)
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R ITAGE impm;t import math
senlilandululuga orint(math.pow(5,2))

U

* l%¥a1a4 from .. import

o

FanlinmzWangumelidiina

Y o w o
* |¥R184 from .. import * from math import pow
v aAAa 1o Y
Tmﬂﬁanwﬂmﬂmﬁmwm orint(pow(5,2))

Yo v
* |%¥M1d9 import..as

Tviaatanuandasuo
import matplotlib.pyplot as pl1

<
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¢ v Al Aa v a ¢
'NumPy/SciPy ﬁx‘]ﬂ‘lﬁﬂﬂii%fﬁs!“ﬂ\‘lﬂﬁmﬂl HaZ INYIA1AANS

a c a
®*ALGLIB ﬂ1§3lﬂ§1$ﬁﬂ1ﬂﬁ‘ﬁﬂﬂ!ﬂ
A A a dy Yy v
® Pandas !ﬂﬁ@x‘]lli’)cl‘l!ﬂ1§7]!ﬂ§1$‘l"iell@Hﬁ!!ﬁgiﬂﬁx‘lﬁﬁk‘ﬂl@ﬁq{ﬁ
d' T
°*PyGSL N1YONANDNU GNU Scientific Library

) a ¢
¢ ScientificPython Iuﬂﬁﬂ1§ﬂ1u3ﬂ!ﬂ1ﬁgﬂﬂ1ﬂ1ﬁﬂﬁ



NumPy

® 37910A131 Numeric Python #3® Numerical Python
I~ J v o (o) o =) Q/
* Wulugavens usTININTUTIHTUMIANMTIA DY

* pONUUVANHMZ Y InTeasedoya v |
S>> import numpy as np

° Lﬁauﬁm%yaa@ﬂmw‘laﬁjmd%mwmaﬂ@nm . >>> data =[1,2,3,4,5]
>>> narray = np.array(data)
>>> print(data)
[1, 2, 3, 4, 5]
>>> print(narray)
[12345]

>>2>
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import math import math:
X ='math.e *xx 2

print(math.e ** 2) W print(“dpauia.=’ ", x)

| NON | Python 3.7.3 Shell

Python 3.7.3 (v3.7.3:ef4ecbed12, Mar 25 2019, 16:39:00)
[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "help", "copyright", "credits" or "license()" for more information.

RESTART: /Users/teerawatprakobphon/Documents/test_math.py

7.3890560989306495
>>> |

(% 1 o o dl
AIReNNNINTUDY )

sqrt(x)
factorial(x)

pow(x,y)
sin(x)

>>math.sqrt(100)
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Tdraaulunisannauilszaana FenldluaananaInig LU NITFNAILATL
> (6+5) * 3 >> from random import randint
> 6+ (5*3) 3> randint(1,9)

>>x = randint(1,9)
>>y = randint(1,9)
>>7 = X+y



Jd o J
Vq\hﬂﬂfullﬂcﬂ Lambda (1LtaluUA1)

Q/

Y
Y o 1 =
® 19171 lambda N3uuuaa

var = lambda argl[,arg2 ..\t expreéssion

f x=lambda x: x**2+1 ave = lambda x,y,z: (x+y+2)/3
a="f_x(4) a=ave(4,5,06)

print('f_x=",a) print('f_x=",a)



y =x"+2x+ 1

y="(x+1)’ +x

y=\/(x + 1)

y = 2x+1
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Fudu .
1. Myiuaa s prime 1y 0 prime = O o D o . =
> Sudidara n =int(input("Uaua1ata91uIuLeN : "))
3. fviuam x il 2 udihdoudan -1 for x in range(2,n):
3.1 A58V n HI15AIE x AN 13l I {((n%x)==0):
3.1.1 91%1150902 14 prime 131 1 prime =1
4. 91 prime 114 0 if pl‘ime —=VU.
4.1 Wusnouans print("tJULAITUINERNNE")
finzitu else:
4.2 hirdudnoumms print("lauLazanuIvanie”)

U



.. Jsulidsunsa

prime = [rue
n = int(input("JauAALagduauLaN : "))
forxinrange(2,n):
It ((n%x)==0):
prime = False

If prime :

print("tdutazanuIURNI")
else:

print("Laitduaaauiuanie”)



a1swwaulusunsy
Us:gnad
auafiamaas
LA E S

With Teacher Casey

V/// /[ ] L1 L A\NNN
A



auasvYINNNAIA

import math

A=3

B=4

C = math.sgrt((A**2)+(B**2))
Iprint("C =",C)

import math

A=3

B=4

C = math.hypot(A,B)
print("C =",C)

1wgulsunsuy
A1yl Python
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import math

a = int(input("a=:"))

b =int(input("b=:"))

c = Iint(input(e=:%))

s = (a+b+c)/2

area = math.sqrt(s*(s-a)*(s=b)*(s=c))

print("Area = %6.2f"%area) \ﬁ A8 \A tSN
i ,‘)1*0‘*
: ‘,K" area=,/s(s—a)(s—b)(s—c)? .

=39
= 4 €= a+b+c ‘\\.
=15

: {. i %
~ el 90_
rea= 6.00 | \o Y

£
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"lﬁ”l%’mm 59 3@?@ DIINNITUTZHZNNHIINGA A 11

A A
NIINaaUN namw %% %ﬁﬁ%umaumm 20 iﬂiﬂﬂ\iﬂﬂ B
AN NI c,\»‘ie@‘0
mmgﬁmu\‘ﬁ‘
S(t)
AT a S=ut+%at? >
P 4
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S = ut+(1/2)at?



_u=2

I'rde'f'motlo7t)_ - t=4s=320
*+0.5%a*(t*2) | W o8z o)
I S=Uu : t=8s=112.0
return s ! t= 10 s= 170.0
h——————— =’28_24OO
for x inrange(2,21,2): t= :g S = 2%2-8
. Mg _ N TIP [ . = S = .
print("t =",x, " s = ",motion(x)) 18 = E990
t= 20 s= 640.0

>>> |
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sum=0 import random import random
A= ra'."_dom'sample(range“ 12),10) A = random.sample(range(1,12),10)
W1 N AR sum_i=0
- forxinA: m = sum(A)
" sum_i = sum_i + X print("A =:",A)
sum :?::T::m«a print("A =. ",A) print(usum = "lm)

print("Sum = ",sum_Ji)

-9

A=:14,11,3,7,1,5, 2,10, 6, 9]
Sum = 58
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*Ax?+Bx+C=0

A=...
B =....
C



import math

A =int(input("A=:"))

B =int(input("B=:"))

C =int(input("C =:"))

X1 = (-B+math.sqrt((B**2)-4*A*C))/(2*A)
X2 = (-B-math.sqgrt((B**2)-4*A*C))}(2*A)
print("The roots are : ",x1," and * x2)

Sl 1 5. 7 ) 519)
A=:1 ' o

B=:3
C=:1
roots are: -0.3819660112501051 and -2.618033988749895

Th

®
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def f_x(x):
m=x**2 + 1
return m

prlnt(“f(",i,")-"f _x(i))

NAaANWS —>

f(4)=17
f(5)=26
f(6)=37
f(7)=50
f(8)=65
f(9)=82

>>>




import random

def random_dice():
X = random.randint(1,06)
y = random.randint(1,06)
z = random.randint(1,6)

=%, 2 M9 IINISTU
returnr
) NDHJNLA
print("naggantan’) 1
for x in random_dice(): A
print(Xx)
4
>>>
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Matrix

3 4 2
1 3 1
2 1 4

A

+

1
2
2

2
3
4

B

4
1
3

|



A1Sas1V Matrix

e msidanidloya
slinla

e agullvulusunsy
Ussananaguuuu
60 9

c

K2
1510
8930

A=[[1, 2, 3],[4, 5, 6],[7, 8, 9]]

A=1[[1, 2, 3],[4,5,6],[7,8,9]]

. foryinA:
forxin A: "
print(x) forxm y: ot 4
print(x,' ,end="")
=

S N print()
W P?",x&
|\ wamsslvauasy  f wemssulusuasu

1,2, 3] 1 2 3
4, 5, 6] 4 5 6
7,8, 9] /7 8 9
>SS >>>



A1sSUdN Matrix 12,2, 11,03, 2, 11.[
[3,2,11,[2,1, 01,
[0, O, O],[ 0

L I I 5L

fory in range(3):
for.x'in range(3):
Clyl[x] = Alyl[x]+Blyl[x]

print(C)

(5, 4, 2], [5, 3, 11, [5, 3, 5]]

>>2>




dvonr1u Matrix

def add_matrix(m,n):
for y4ndange(3):
forx in range(3):
Clyl[x] = mlyl[x]+n[y][x]

def.show_matrix(M):
foryin M:
forxiny:
print(x," ",end="")
print()

add_matrix(A,B)
show_matrix(C)




ATUD8U Matrix

THunWnind NumPy import numpy as np
- a o8 A = np.array([[2,2,1],[3,2,1],[4,1,2]])
A3 NILUNITNTUYUUN B ="np.array([[3,2,1],[2,1,01,[1,2,3]])
C=A+B
print(C)

[[54 2]
[53 1]
[535]]

>2>>
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A=[[2, 2, 1],[3, 2 1],[4,1, 2]]
B=[[3, 2, 1],[2,1,0][1,2,3]]
C =[O0, 0, 0],[0, 0, 0],[0, O, 01]

def add_multiply(m,n):
foryinrange(3):
for x in range(3):
foriinrange(3):
CIyl[x] += mly][il*h[il[x]

return C

def show_matrix(M):
foryinM:
forxiny:
print(x," ,end="")
print()

show_matrix(add_multiply(A,B))

TBUNNLND

Import numpy as np
A =np.array([[2,2,1],[3,2,11,[4,1,2]])
B = np.array([[3,2,1],[2,1,01,[1,2,3]])

\(\"‘\«\/ (Q A = np.matrix(A)

\I\‘fa 6* B =np.matrix(B)

"2 print(C)

11 8 5
14 10 6
16 13 10




=« Fibonacci number .. fipnum):
f((num==0) or (hnum==1)):
return num
return (fib(num - 1) + fib(num - 2))

x= int{nput("Input Number: "))
& foriin-range(x):
print(fib(i)," ",end="")

Input Number: 12
g 1 1 23 5 8 13 21 34 S 89

>>>




w A =) q
ﬂ?ﬂfj1ﬂﬂ1§!6?lﬂu!“li\‘]ﬂmﬂﬂ1ﬁﬂﬁ

S={x*|x €N,0 <x <10}

$=1{0,1, 4,9, 16,25,36,49, 64, 81, 100}



MI0819
S={x? | xEN,0< x <10}

>>> S =]
>>> for X in range(10):
S +=[x**2]

>>> S
[0,1,4,9, 16, 25, 36, 49, 64, 81]

>>> |
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a=1[1,12,5,17,21,8,25,30,16,9]
print("UIUSNIZTN AD ", len(a))
print("§x12n A ",a)
print("@1gesn@a ",max(a))
a.sort()

print("dN1ZNLIENANAU @B 'a)

UIUENZTN AD 10

dunzn @a [1,12, 5,17, 21, 8, 25, 30, 16, 9]
AgegnmAa 30

duNZnIseNanau A [1,5,8,9, 12, 16, 17, 21, 25, 30]

>>2>



m =[]
foriin range(10):

= int(input("Uaua1aaLa : "))

m.append(X)
orint(m) auﬁﬂm:'alml :
DUANAAY

DUATINILAY
DUANNILAY
DUANILAY
DUANNILAY
DUANNILAY
DUANNILAY
aumﬁ‘i‘uaw:
DUANAIAY
[3256723498]
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import matplotlib.pyplot as pl

pl.plot([3,5,20,8,10,25,18]) .
pl.show()

A€D>PQ=EDRB
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import matplotlib.pyplot as pl

pl.plot([3,5,20,8,10,25,18},'0:r’)
pl.show()

0000000

AeE>PQ=R




mas plot

plt.plot(x_values, y values, format_string[,x,y,format,])



Y
mMsNansIiau

275 Y n matplotlib.pyplot plt
25.01 (x = [1, 2, 3, 4, 5]

22.5 - ]y = [10, 20, 25, 30, 15|]

17.5 Jplt.plOt(X;Y)

15.0 plt-ShOW()

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
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10

import matplotlib. -

pl.axis([0,10,0,10]

for x in range(10): Y
y =X )

pl.plot(x,y,x’)
pl.show()

(o)
1

10
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import matplotlib.pyplot as pl

X = range(0, 16, 2)
y = [25, 45, 60, 15, 23, 89, 12, 20]

pl.plot(x,y)

90

80 4

70 A

60 -

50 A

40 A

30 A

20 A

10 4

10

12

14




import matplotlib.pyplot as plt
import numpy as np
t = np.arange (0., 5., 0.2)
plt.plot(t,t, 'r—-",t,t**2,'bs', t,t**3,

plt.axis([0,6,0,150])
plt.show()

T Al
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140 ~

120

100 4

80 4

60 -
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import matplotlib.pyplot as plt QS“ Q;L
Xx = ['Mon' , '"Tue' , 'Wed', 'Thu', 'Frl"bhhssgﬁﬁ
OV

e

y = [10, 20, 25, 30, 15]

plt.bar(x,y,color = 'y' , alpha = 0.8)
plt.show ()]

20 A

15 A

10 A

5_.

O_

Mon Tue Wed Thu Fri
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import matplotlib.pyplot as pl

x =101,2,3,4,5,6,7,8,9,10]

y = [1,3,5,9,15,22,29,36,47,62]

pl.title('PROBLEMS')
pl.xlabel ('Time")
pl.ylabel ("Motion (m)")
pl.plot (x,vVy)

pl.show ()

import matplotlib.pyplot as plt

x = range (0,20, 2)
y = []

def motion (ux,ax,t):
S = u*t + (1/2)*a*t**2
egurn S

U p=fne Gnput{ "UouAlNNLIAULBNST ¢ M)
a =, ipt (dgput ("UauAINN L INUDNIN "))

for t in range(0,20,2):
S = motion(u,a,t):;
y.append (S)
print('s('rtr')= 'rS}

plt.title ("Motion™)
plt.ylabel ("S")
plt.xlabel ("t")
plt.plot(x,Vv)
plt.show()
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matplotlib.pyplot as plt
v=[10, 15, 20, 30, 40, 50, 60, 70, 80]
s=[5,9 15,18, 22, 30, 35, 38, 43]
plt.plot(v,s)
plt.show()
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® AUALIAD

X2+ 2x—3=0

>>> numpy np
>>> np.roots([1,7])
array ([-7.1])

>>> numpy np
>>> np.roots([1,2,-3])
array([-3., 1.])
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f=x3-4x°+x+6=0

>>$-import numpy as np
>>> np.roots([1, -4, 1, 6])
array([ 3., 2., -1.])




MATRICES >>> numpy.matrixlib

>>> A = matrix('1.0 2.0")
>>> A = matrix('1.0 2.0; 3.0 4.(
#solving linear equationjiiEsede:
matrix([[1l., 2.],
[3., 4.]])
>>> AT
matrix¢{[1., 3.1,
(2., 4.]])
>>> X = matrix('5.0 7.0")
>>> Y = X.T
>>> solve(A,Y)
matrix([[-3.],
[ 4.]])
>>> |
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numpy as np
A = np.array([[5, -4, 2],[3, 2, -11,[1, -2, 3]]) 2

B = np.array([3, 4, 6]) —1
X = np.linalg.solve(A,B) 3
print(X)

ANAAL [A] {X }=
[1. 2. 3]

>>> |
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nnm-nmnmn
1.6 1.54

131 12 . 082 075 03

y = -0.4507 x + 1.981



3.0

2.5

2.0 p

1.5 A

>

1.0 A

0.5 A

0.0 A

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

[-0.45066667 1.98133333]

-0.4507 x+ 1.981

>>>
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numpy as np .
F matplotlib.pyplot *
iv=1[10, 15, 20, 30, 40, 50, 60, 70,80] " =;
s=[5,9, 15, 18, 22, 30, 35, 38, 43] o7
coefficients = np.polyfit(v,s, 1) .
polynomial = np.poly 1d(coefficients)
ys = polynomial(v) sa¢r»ea=m

print(coefficients)
print(polynomial)
ys = polynomial(v)

plot(v,s,'0") 0.5293 x + 1.833
show() >>> |

======RESTART: /[Volumes/Up:
[0.52933333 1.83333333]
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import numpy as np ~ Yoy oo -
import matplotlib.pyplot as plt L@aﬂol"liﬂ'\‘]ﬂ“ﬁu pOIVflt
x =[0.5,2,3,4,6,8,9.5]

v=1[1,1.3,2.7,5,4,4.5,6]

coefficients = np.polyfit(x, y, 6)

polynomial = np.poly1d(coefficients) Ilp.pOlYﬁt(X > Y Il)
Xxs = np.linspace(0.5,9.5,90)

ys = polynomial(xs)

t.plot(x,y,'*")

t.plot(xs,ys)

t.legend(['n = 6'],loc = 2)

t.xlabel('x');plt.ylabel('y")

t.xlim(0O,10);plt.ylim(0,9)

t.show()
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from turtle import *
for 1 1n range(4):

forward (100)
right (90)
;wj AN
'Y ?\l g
A9NAINNITND c—?
: 7
< |
N1¢ °] W = 1 1(0,0) E
) >‘ g

—— )
H&gﬁhﬁﬂﬂﬁu
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A A A
1. Wuﬂ31ﬂ§ﬂﬂ§@ﬂ§$ﬂ1u (TurtleScreen

U

2. gunsail¥nasy (RawTurtle)
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turtle

o 'ﬂ Y Y forward (200)
ﬂ’)‘i.lﬁ]ﬁJﬂ']ﬁ‘@%‘ﬂ 1NN LLAAANLAU sety (100)

T CE T, -

lughantihenuuugnas lagfiszaatuiiuiuag

(200, 100) (300

imm

(200, 0)

forward(sze)
- - v s Seencanss T fisrpalluduang
turtle QL .
forward (200) WWAEUNNAATNUG
1left (90) WAFBNUTFAUR
forward (100) -
. 11X,y Wi
irlght(90) 0.0}
|forward(lOO)
|
setx(x) Nandulugasinumig x i lasen y Duisa

sety(y) Mendulugasiiiig y Tngd Towen x ©ua b
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‘from turtle import *

for ¢ in ['red','green',6 'yellow',6 'blue']:

color(c)
LNERR n1suUszurana forward (100)
right (90)

pensize(size) AMRURDUIRDDIUINATEN
pencolor(&) fnuedvashnm Tole
clear() audvinmoonlurisnun
penup() pAUNNADgUDNANANUT
pendown() asaUastnmaduiion
reset() auvisnuaudndulugeqat
speed(s) AuueANNEuATA

bgcolor("f“‘f) ANRUR AW



A curcle(r) MagUenans@idl r

*® fillcolor(d) waadluTusy

 end. filt) NEI OIS

1u5en A3

4 Wr'lte("fi’famm”,msmﬁauﬁ,ﬁmmm,‘gﬂLl,uumé“ﬂw'sﬂﬁﬁ?_lu‘ﬁjaﬂ')'m
% onclick(WsAaiu) ssrxaaunsmanting

' ondrag(WeAgu) asradaunsainwng




N XON ) Python Turtle Graphics

import turtle as pen
s_color =['red’,'yellow’,'green’,'blue’]

_
\&‘56;%"; O’],Ol\

foriinrange(4):
pen.pencolor(s_colorli])
pen.pensize(i*2+1)
pen.forward(200)
pen.right(90)




a991a31

aano 11




2m1n




AsmsneIdsunsa

o - import turtle as t
® 5149 ﬂ'q ' °ﬁu’3'l ) ﬂ L‘Mﬂ Q| 3def rectangle(horizontal, vertical, color):
t.pendown()
° t.pensize()
ﬂ'ﬁ/ﬁé ﬂ ﬁl'\ LLM ‘LN LL@ qqf] ﬂ t.color(color)
t.begin_fill()
for counter in range(1,3):
t.forward(horizontal)
t.right(90)
_ t.forward(vertical)
t.right(90)
t.end_fill()
t.penup()
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