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1. Introduction
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1.1 Uszammandtiluan

o 1%1] A.¢. 1989 mmlwnaunnwmmfaa Guido van Rossum

WNIVE LAIFNI1UW 'Jﬁ)ElLL‘WO?YWI‘YI'Nﬂ'l%ﬂm@lﬁ']ﬂﬁitta‘”
¢
'J‘I’lEl']ﬂ'l%'ﬂE]&JW'JLGIE]%' L&lﬁlﬂa&lﬁl(ﬂﬁ]iﬂ&l ‘i.l%'&‘t‘l’lﬁt%tﬁﬁ]itlﬂ%ﬂ

° mmlwmamﬁ%mmﬁﬁﬂﬁﬂﬂmzﬁﬁwaammﬁﬁasiLan (ABC,
Modula-3, C, C++, Algol-68, SmallTalk and Unix shell and other
soripting languages) Uaz quﬂmaﬂﬂmmﬂw% AREUAZDW 9
5898 interface TiBaulsunsulaazan
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1.2 ANUANHUZUBRINIE INNDY

(~f o = o o ;:”
ﬂﬁﬂﬂlﬂﬂﬁl%tﬂ%ﬂ'\‘ﬂ’]izﬂﬂgﬁ quaﬂﬂmz 39
[~ { o 1 1
1.Lﬂ%ﬂ1ﬂ1ﬁ%ﬂa§1%ﬂqu Interpreter
P ¥ o = o & A o A .
ﬂallﬂaltaﬁﬂ'lﬂ'l%ﬂazﬂ'lﬁ\‘i &lﬂ'li"].liz&l')aﬂa‘n%‘n (process at runtlme)

o.a . . a € o o o s
2. 8an¥be interactive Aa LINEINITANINAES mm%‘l%aﬂﬂmz

interact Aala@ayule

[ ]
%7 U

[~ A Yo a = Ui a Ly =
saflunmwnlasuananaa Bawiladiny wanznugauawion
Tdsunsa
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1.3 first program

1 | # first program
2 |#youcandoit
3 | print(“Welcome to Python!”) # print line of text

25Uy
V) % [ 6
UMM 1 comment NE1lWnaw dwanuat # Aa comment
Q [ P= (-]
U33N® 2 comment comment LANAE 1 UIINA
v A ° v @ A o o o
2 1XLATDINRNNY # BIRP1VDANTIADINTIT comment LUIBIVLTINATHIL
Q o cy' 6 o H : 1
U33%ia 3 @189 print () AaWsnFuilaudasnadandunaann Jaaduasl
Lﬂ%ﬂx‘]‘ﬁ&l'\ﬂﬁ'\‘lﬁﬂ o

v

v €A v Y {
naansn lnanlsunsaitAazan1a Welcome to Python! 1ls1ng)#iaann
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N13111971%YaIN1=1 python

A lwnau execute 16 2 mode Aa

(1) INTERACTIVE MODE PROGRAMMING: (flu mode s ANWA1&s  anmIn
NauTUUaLasvinuiug Lau
v

File Edit Shell Debug Options Window Help
Python 3.4.3 (v3.4.3:9b73flc3e60l, Feb 24 2015, 22:43:06) [M5C w.1600 32 bit (Intel)] on win3iZz _J
Type "copyright™, "credits" or "license ()" for more information.

Python 3.4.3 Shell - =

>»>» print ("Welcome to Python!™)
Welcome to Python!
5> |

(2) SCRIPT MODE PROGRAMMING:
AnviAFonsaTusunsui editor wsa IDLE wavlwnau (write a simple Python
program in a script) anailu save file uagAua file type 1ilu .py

Lﬁ a%{u‘iﬁfuﬂiu'&]gvl,ﬂvwaéﬁ/wg L?ju o Ewelmme. EA\Prog58Python\welcome.py (3.4.3) - B
source code in a welcome.py file [ = Fomer fun Oetons Hndow Hee N
print “Welcome tO Python!" ;::?;(fie:;_i?rr;t:: Bython!™) # print line of textl

e -
Welcome to Python!

This will produce the following result: |57
Welcome to Python!
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2. enuils (variable)

faudsazaadtiafiluniiaaudn aunensaiiafivilyd duduziiazaya

ariviualunisdetiadgiuls

1. dnussusnaaailusidnss (A-Z wia a-z) wia LASRININE
(Underscore) wvintiu

2. Snwseaug sanilufdnes (A-Z wia a-z) wia éa 0-9 wialAsasnany
_ it

3. vihudedaduilsah Audiagiu (Reserved Word)

4. vihufidasinenaluda

5. faneamRuntanuasfm AU lnaiiainaeiu

QU  Q

12 NUM , Num uag num tlusinlsauasan
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Reserved words

These reserved words may not be used as constant or variable or any other identifier

names. All the Python keywords contain lowercase letters only.

and exec not
assert finally or
break for pass
class from print
continue global raise
def if return
del import try
elif in while
else is with
except lambda yield
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AARENINITANT ARG

123MyID HO YBANRAILAAY
_ThinkBig anNaABY
mylife@CMU  H@a W lgLaIasnang @

Pin number A RINLINITIA

Dorm_number gﬂéfﬁ)a
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3. N19NIUUAAT LIRS (assignment statement)

aaudlslwnwlwnawslanasdssnaziavayalnaauils
NaRNI9I1WNI5UIEN AL NAT LAY D B L A LN BLIIAIRA AT
Aauds laglEiaSasnang =

LD W
score =75
gpa = 2.85

1 @ a & o 3 A 1
RN1LANIT AT score NLTWINWINLGN AT 75
Qv [~ o a 1
Aauils gpa N1 INII9 WA 2.85
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AR YINITNINUAA

#aNIINH LINFINITANIABAA bbA NI multiple assignment 1 a4
Q 1 dl
A20819N 1
a=b=c=1
A1a5U"8
¥ [~ o & A1
a3 a b c LlWwawINLENNAT 1
e . A
A208199 2
a,b,c=1,2, "john"
ANa5U"8
V) [~ U ) & AAa 1 V)
Auils a LYY ATIHIBLANTNAAIVINY 1

® v & Aa 1 @
bLﬂfIJ"IlE)&;IJﬂQ'\%’)%LGI&J‘VI&Jﬂ'\L‘Yl'lﬂfIJ 2

]
=)

® v @ £ .
c mumaa&amﬂ%mamw john
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4.°1iﬁﬂ°19f'ﬂﬁalﬂ (Data type)

a\ U o w = dl” U c:l U P=| c:l”
PUHAYDNA ﬁ'l‘lr‘iifuﬂ'l%‘l,?l%l%fﬂil,l,ﬂiadLﬂﬂﬂ@l%ﬂﬂ’)i? NANAIW
1] -_—

(1) int ITBIBLAN

(2) float TININDIINION AN
(3) boolean gﬁ% : True, False

(4) string AM39%3028ANN

(5) list ade
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Data type : int float

(1) int LAYIIUIBLAN L% 2 , 50 , 1009

(2) float LAZAITWINVIINRID NABYN LTH 15.20 -21.9
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Data type : (3) yau

1 a (~4 o 1
ydu (Boolean) a1 2339, ta twnwlwnan lo@1d1 True False
= P=| U o 6 & = 1
Tuwn1sidSauiaw %zv[ﬂwaawmﬂuya% LB

nsdSauiiagy 4 > 1 fuwasSe wanlafauan True

u

6 <7 duwnanatolavuan False

u

WWatdawldsunsy 151z lEnan1TdSauiay INaA19E0 U0 LY LhNIS

N9
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Data type : (4) string

gamIadamuAamanINnaNsanulutAmIasnnadInwa A luwnaulad’leaing

' (single)
" (double)
m Or mmn (trlple)

MIAENIRNIY
word = 'word'
sentence = "This is a sentence."

Q

wananddeaunsala triple (" or ™) WadiuuatamNuAivaiaussiale
L2

paragraph = """This is a paragraph. It is
made up of multiple lines and sentences."""

uanandlunisrinnudugaiaisdiunsalad detiunng + * (fidnaceineg)
1A3avuing + igasvndatannuusany
LAIYRUNE * vinaih

Computer Science, CMU | 204101 Introduction to Computer



Data type : (4) string

- a . U 1 A
BUANII (substring) “IogamNdosluansg
U di = | di o Q U 1
151 1T AT DIRNY [] wisa [:] WwanwawvnuzaaNNeay
o 1 V) (~1 V) 1 V) A' dl ;:;
ANLKWINIFIALNUDNHILAASAI LINN 0 IUN end—1
o (~1 a a [V g
NNSIALNY &639 a5UY AR

V) 1 a (~ o 1
AMDYIFAAIILNUATIIT Hello World!
- 12 s

Hle[IJIJo] [W[o[r]I]d]!
01 2345 67 89 1011

% 1 [ P=| q? o @
IMNADYNNVDAIN Hello world! HNdNa 12 @adandy

o ] - [~ o o a : [~ o @
ALRBINITIALALAIDNES LINN 0 LALUAIDNYS H

-V 1A o ] [~ o @
mqﬂﬁmagﬁmtmmﬂ @aend-1=12-1 NUADNEST !
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AR YINITNINTUNUR A5

str = 'Hello World!'

print (str) # Prints complete string

print (str[O]) # Prints first character of the string

print (str[2:5]) # Prints characters starting from 3 to 5" (end-1 @a 5-1 = 4)

print (str[2:]) # Prints string starting from 3rd character
print (str * 2) # Prints string two times
print (str + "TEST ") # Prints concatenated string

This will produce the following result:

- 12 -
et ATe[T[1 o] [W[o]r]T]d]?
llo 01 234 5 67 89 101
llo World!

Hello World!Hello World!
Hello World! TEST

Computer Science, CMU | 204101 Introduction to Computer



Data type : (5) a@s (list)

[~ a a 1
list \lluzhadaya & item Wiaaanzn aglu list
. oS A v a: 1 (W] U
item N%%ﬂwayaﬂmanﬂﬂ (compound data type)
item aglwin309nany [ ]
WAAL item LANNWAIULATDINANNY , (comma)
1 ] “ 1
antnulu list Sananldewaigiadamang [1 [:]
. 4 a a 4 = a o A
item WI2&NTN 13NN 0 9UN end-1 DBUIUAI
. = A . ~ ' A = ) a A o v 1 A
item w30aN1ZTN Tn list 1389Aatfiasn Aa aIusni3aN 0 Arganigagtn end-1

9
LV 1 o [~ o &
A312819 myList = ['Hello’ , 'my’, ‘student’] NIIALNUUEAI LARIT

- 3 -
Hello Imyl student ANFIDLTIUIU item BEoBUR VDY list Ao 3
item 1B3usiUDLAsINLLALN O
0 1 2 item aAnvinuotsinALig 2 (Ao end-1iiudo 3-
1=2)
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A2ALI9NISVNNGIUNY ARE

A
\J

exlistl = ['abcd', 786, 2.23, 'john’, 70.2 ]
exlist2 = ['Hello' ,'my' , 'student']

abcd | 786 | 2.23 | john | 70.2

print (exlistl) # Prints complete list
print (exlist1[0])  # Prints first element of the list

print (exlist1[1:3]) # Prints elements starting from 2nd till 3" (end-1 fa 3-1=2)

print (exlist1[2:]) # Prints elements starting from 3rd element
print (exlist2 * 2)  # Prints list two times
print (exlistl + exlist2) # Prints concatenated lists

This will produce the following result:

['abcd', 786, 2.23, john’, 70.2]

abcd

[786, 2.23]

[2.23, john’, 70.2]

['Hello', 'my’, 'student’, 'Hello', 'my’', 'student']

['abcd’, 786, 2.23, john', 70.2, 'Hello', 'my', 'student']
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5.2 L3NNI (Operator)

@ o A a 6
* AIANLBUNTIINIIAWAFIAAT (Arithmetic Operators)
o ﬁ’)ﬁ’]tﬁ%ﬂ’litﬂ%ﬂﬂlﬁ £l1J (Comparison (i.e., Relational) Operators)
e AIABBNITNIRWAAT (Assignment Operators)

e AIABWBNITATING (Logical Operators)
 Bitwise Operators
 Membership Operators

* Identity Operators
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AAALHUNITNINAUAATNERAS (Arithmetic Operators)

Assume variable a holds 10 and variable b holds 20, then:

Operator Description Example Result

+ Addition a+b 30

- Subtraction a-b -10

* Multiplication a*b 200

/ Division b/a 2

% Modulus b%a 0

bl Exponent 2**3 8

Il Floor Division 9//2 4
9.0//2.0 4.0

7/3 # classic division returns a float 2.3333333333333335
17 // 3  # floor division discards the fractional part 5
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AIAILUUNI5LLTaLLNEL (Comparison Operators)

Assume variable a holds 10 and variable b holds 20, then:

Operator Description Example result
== equal a== False
1= not equal al=b True
> greater than a>b False
< less than a<b True
>= greater than or equal a>=b False
<= less than or equal a<=b True
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AIALEUNITNINUAAN (Assignment Operators)

Operator

Example
c=a+b
c+=a

c-=a

Explanation
c=c+a
c=c-a
c=c*a
c=cla
c=c%a
c=c*a
c=clla
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GT’J A Lﬁuﬂ’ﬁﬁlﬁﬁﬂ%ﬁ (Logical Operators)

Assume variable a holds 10 and variable b holds 20, then:

Operator Example Result
and aandb True
or aorb True
not not(a and b) False
A13AIAINDII

P Q PandQ | PorQ P Not P
True True True True True False
True False False True False True
False True False True
False False False False
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Ao a o o A A = A e 1 a1 =
®aNIMNNRAIN AIANLBWBNIIDN 9 m‘luwumlmnmma
e Bitwise Operator AIALBWBANTNWLA : >> , <<, &, |
e Python Membership Operators : in , not in

e Python Identity Operators: is , is not
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A GQ]J‘LI AATNAN ﬁfg‘ll’ﬂ%ﬂ%@ﬂ‘lﬁ&ﬂﬂ (Python Operators Precedence)

Operator Description

§) parentheses

o Exponentiation (raise to the power)

~ + - Complement, unary plus and minus
1 % |/ Multiply, divide, modulo and floor division
+ - Addition and subtraction

>> << Right and left bitwise shift

& Bitwise 'AND'

N Bitwise exclusive "OR' and regular "OR'
<= < > >= Comparison operators

== I= Equality operators

= %= /= [/[=-= += *= *=  Assignment operators

IS IS not |dentity operators

In  notin Membership operators

not or and Logical operators
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‘I?!W’Qﬁ(expression)

L%”]a’\ﬁ]ﬁ:%tﬂﬂﬁﬂzﬂLtuﬂﬂﬂitﬁﬂ%ﬁuﬂﬂiﬂﬁmﬂ’]ﬁm‘f B Xy — 5z waLNoLdgw
& A 6 o < A
Tisunsnsnaaadanilninaiaa gﬂtmummﬁmmd’ﬂ%

\T% ANAITAMAAIHAT
Xy — 9z
x2+4y+5
8y2 — 8z

(%

e duninaitlwn1e1 lnnan laaa
X¥y—9%z
x¥kk2 +4%ky+H
8 k ykk2 — 8 % z
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AARENNAIALANNANATTDIAIANUUNIS (FD)

a 1 o €A v a 6
8819 1 WUIHAANSN AN BNawh c*d-x/y

fvnalRaulsuaazaafianasii
X =16
y=4
c=2.5
d =0.25
2560
c*d-x/y
UNHAT 2.5*%0.25-16/4
0.625 -4
-3.375 Moy
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AMIDEANAIAUAINNRIAUADINIALUUNIG (5D)

A0819 2 VIRINAANDNLADIN WYL -(-5) * (X % y — X // (y+1))

Q/ Q/

o vV 1 = 1 ::l”
ﬂ'm%ﬂslwm'auﬂstmazm'mm J T

-(-5)* (x%y-x//(y+1))
uwnue1  -(-5) * (16 % 4 — 16 // (4+1))
=(-5) * (16 % 4 - 16 // (5))
5* (16 % 4 — 16 // 5)
5% (0 - 3)
5% (=3)
-15  @au
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AMIDEANAIAUAINNRIAUADINIALUUNIG (5D)

W 1 W € v a 6
A10819 3 VIRINAANDNLADIN WY ¢ // d +y % x = 2%c — d

Q/

o U 1 o 4 1 d”
ﬂﬂﬁ%ﬂiﬁ@l’)tlﬂ?tt@lﬂ&@l')&dﬂ'\ Jib

c//d+y%x!=2*%-d

LNUAN
2.5//0.25+4 % 16 '= 2*2.5-0.25
10+4 '=5-0.25

14 1= 4,75
True @ay
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6. ANRITULLAZLANINA

nsyiuNaRasAanudld tsrdnnsaFen lWIandunNesy usauanIns

]
oy o (%4 o

ANBULVRININTU AR ANRIUANE ANEY NE5191IUA7 Lsrdmsatsanldla
1 v [~4 INI o
wenautlullaugduuuiinuun
Tudaul IND5U LASLAAINA LIS ANHNI AN
ANRILARINA FEWING print()

AAITuTaya TaWandu input()
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]
>4

ANRILAAINA print()

Wangdu print() WAAINANIABNTN
luipsaauang () azdsraya : Aauils,2aAN LNaLAAIEA

VIA2NIW  ABYAUENAILLATAINNE ,

A20819 1 A20819 3
>>> print ("Welcome ") >>> name="Wassana'
Welcome >>> yver=3.4
>>> print ("to python") >>> print("Hello ! ", name, "Welcome to python", ver)
to Hello! Wassana Welcome to python 3.4
python
>>>
>>>
A28 2

>>> print ("Python is really a great language,” , "isn't it? ")
Python is really a great language, isn't it?
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]
>4

ANRILAAINA print()

$HONIN KINLIINDINITUAAING NITVWBUTING LEN 17 \n
M2a819
print ("Welcome \nto \nPython")

o 6
NAaNDd

i
Welcome
to
Python!
>3 |

AAIWNITULEARY wa‘lugﬂuunﬁu 1B NISULEAIDIWINANAVNATN msé’mgﬂuun
1 1 q' 1 P~ 1 q' q' [ 1
29N FILINN ENA1IDI IhdwNLAg1V 96 o Ll
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[
W Qv %4

ANRITUABNA input()

Wenzw input() 9z303UTaYAINALY AT ABINNNTaNALLIWIUNIG
a 6 6 a 1Y LY 1 v = LW U
ALUDIN ﬂﬂmsﬂawaaga 1 61 (1TW YaAINN KID AILAY) LAILAL
enter
Y A a & = . ; .
wagamﬂwuwuuazm% string (function return string)

-y -y @ PR & v @ I
151D/ IN1INIS Lwalﬂﬂﬁﬂﬂaﬂﬂﬂa’]ﬁ

A0819
str = input("Enter your input: ")
print ("Recelived inputis : ", str)

=Y

[ V7-N ¢ vV [V} 1 o W) 6
aadagmmﬁwuwmamw Hello Python! @1ag19n19N19TBLAZHNIAND 92

u

Tamast

Enter your input: Hello Python

. . . Now!!
Received input is : Hello Python oW
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’ﬂ Nﬂ in pUt() (cont.)

a

dlﬂz % o?

& o . a & ¢ 3 [ a o
Werizu input 9zsa lvilzxRandayavndduase Sedayansuamwaziin aase wly

u

D.

o M YR Y a ¢ @ (-3 v o o v
ﬂ'l%')f%lﬁdlﬂﬂ\'iLLNL?'FOzW&IWGnLa?Jﬂ(ﬂ'I&I ﬁ'lﬂl?'l@laﬁﬂ'li%'llﬂﬂ'l%'lm FRlGhESIGN
a [~ Y A v 1
ML NAINAYNADINT LBW
[~

wa9a1n string L% int B30 wila9an string 11w float

M210819

1 | inp1=input("Input integer number :")
2 | no1=int(inp1)
3 | inp2=input("Input float number : ")

4 | no2=float(inp2)
afuneleeoil |
ussiav 1 azsingaaadu Input integer number Mian 1w tpasiztasnszwiy saluTaAuw
~ sundladduw 55 1Az enter  wada string 55 azgaAunaiuils inpl
ussia" 2 azuiav string 55 deiAun dauls inpl Tidludasdunuduanlingiuils nol
~ atimaunsain nol ldduale
UTINAT 3 way 4 AlduienAuduussian 1 uay 2 weavusnilas 1a string iy float
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[
W Qv %4

ANFITUABNA input() (con

%

QU [« (¥ 1 =

WDAIITIZII LG INTIUIN L UTULATULI A D
AN Le R anLUY aammumﬁ@‘*ﬁag
Liﬂuiﬂﬁumwvl,ﬁgﬂﬁaa

AL 9% 1314
Lzl

) 22

LT

inp=input("Input number : ")

no=int(inp)

Salusunsurines

ld 1.2 Aufdauds string ok MRy
wananwladhd int vN@ error
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6.U)UaN13

(1) 3aw3n13lelilsunsa Python
(2) ;INAWLTawlUILNINB L9

(3) LUUHNYA
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(1) $38u3N13 k8l sun3a Python

A lnnau execute 16 2 mode @a

(1.1) INTERACTIVE MODE PROGRAMMING: flu mode 7itsnAinwaI&s A lnnau
sWURURTVINTUAUT 12U

e Python 3.4.3 Shell > =

File Edit 5Shell Debug Options Window Help
Fython 3.4.3 (v3.4.3:9b073flc3es0l, Feb 24 2015, 22:43:06) [MSC v.1600 32 bit (Intel)}] on win3Zz =

Type "copyright™, "credits" or "license ()" for more information.
>»>» print {("WNelcome to Python!™)

Welcome to Python!

>>> |

(1.2) SCRIPT MODE PROGRAMMING:

AuWAIFInEaTusuasut editor wsa IDLE wavlwnau (write a simple Python
program in a script) anailu save file uagAua file type 1ilu .py

Wasuldsunsuaglanaawg tau (% CaslcomepD EvProgssPythonwelcomepy 343) - = BEM|

source Code |n a Welcome.py ﬁle i”ef_Edit Format Run Options Window Help R
§# first program
H A\ n # vou can do i
prlnt Welcome to PythOﬂ| p:i:‘_tl:"i--'e'_?:i:rr.et:: Python!") # print line of textl

>

This will produce the following result: | ;i core co pyenon:
Welcome to Python! >>> |
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(2) LSNAWLAYWlUSILNIND 1998

29819 IBEANH print() L&A NaYIaaNIN save file, run module

# first program
#you can do it
print(“Welcome to Python!”) # print line of text

print ("Welcome ")
print ("to python" )

print ("Welcome \nto \nPython")

print ("Python is really a great language,” , "isn't it? )

name="Wassana'
ver=3.4
print ("Hello!" , name , "Welcome to python®, ver)
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M98 [HAEI input()

str = input("Enter your input: ")
print ("Received inputis : ", str)

iInpl=input("Input integer number : ")
nol=int(inpl)

inp2=input("Input float number : ")
no2=float(inp2)

U o A

NADITLIIA

iInpl=input("Input number : ")
nol=int(inpl)
Waldsunsaurinen

1 (~4 { o . 1
15718 1.2 tnunauds string ok laididann
uagawuladly int LN error
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AVLAAUTUSHASTUSU LA 2 AAUIULAN UIAIAANILIAAU LAZHAR
NAANBNIADNIN

inpl=input("Input integer number : ")
nol=int(inpl)

inp2=input("Input float number : ")
no2=float(inp2)

print(‘resultis = ‘nol+no2)

save file #a prol.py

run module
@Jwamsﬁﬂm%
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b

(3) WUUHNYiA  2a 1

ILHAIHAADANUNIDNTN ANNFLBRLUNUAAIATUANY

i

Dear Pa and HMa
I will get "A' for this course
EQ0 i= my =score

love you very mach so much

vour babyv-Ja

>3 |
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LUUHNHA 28 2

avudinuTdsunsusu da uNANa Kazane LAIUAAINATIAANTN AN
Aiua Taaagnduliiunn dn 4 Mauaninazdsanisdnunuiaany
win'ls

121U

Input name: Chalee

Input surname: Buddee

Input age: 18

WNAAND

My name is Chalee

And surname Buddee

Now I'm 18 years old.

I'll finish undergraduate in 22 years old.
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