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Lecture 1: Basics



python

e https://www.python.org/

o &5 o FH S BRAV S B R AS 2 —

o B {dHH ¢ Linux, Windows, Mac
o t[{E R Afeftiylibrary

o JRREHI B CZ & Hylibrary B RRGG IR (BT

mmmmmmmmmmmmmmmmmm

o (KA DIfEstudy £ 1% (R python » BfEfRIVEE L2248 ~ [ H

A Anaconda



https://www.python.org/
https://www.python.org/

A

FHE(studyZfTpython
o HEIFIESH] - [E>>>1% i Apythonf5< » #% Nenterig B _E#(T

éﬁ:f::E;Fz: :f: ’ j}rﬁh¢ _+_ :) Pvthon 3.6 e —— AR TS [ oo —n 017 2. 00«50 )
:;t |: ython 3.6.1 |Anaconda 4.4.0 (64-bit)| (default, May 11 2017, 13:09:58)

( wH H‘j ctrl d [GCC 4.4.7 20120313 (Red Hat 4.4.7-1)] on linux

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

I

>>> print ("Hello World!!™)

Hello World!!

o .pyfE (EE{LIGrADSHY.gsHE S
o JoHnanodRiEfEZ - SRR {Epythonf5< (e.g. test.py)
o fEunix N A python filename (e.g. python test.py)

print ( g
2 print ("Hello World!"}]
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SRR | © Let’s use Anacondal! ANACONDA
L T2 FRRIEE ~ S8 - TR ~ B ity
library

2.56 %5 )R (open) e & (free)

3. SZRFAEIRRCAHRT Python (2.7 ~ 3.6) » R H VI (-> 225
AIERRABIAT ()

4.1efit spyder &7 ]




&k Anaconda

e download link: https://www.continuum.io/downloads

o IRHT

o Windows: https://docs.continuum.io/anaconda/install/windows

o Mac: https://docs.continuum.io/anaconda/install/mac-0s

o Linux: https://docs.continuum.io/anaconda/in:

o EEIEH CEINHEIER £
(Windows/Mac)

e %1% python3.XHY 64-bit version

Download for Your Preferred Platform

- &8 windows @& macos Lé\ Linux
— - - -—— ——————
—

Anaconda 4.4.0 For Windows Graphical Installer

Python 3.6 version *

64-Bit (437 MB) @

«}, DOwWNLOAD

&

Download 32-bit (362 MB)

J

Python 2.7 version *
64-Bit (430 MB) @

vk, DOWNLOAD

Download 32-bit (354 MB)
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Z23E Anaconda

1. B8 Nk i IR =G
2. 0] DN EH#EMTERIE (—Enext)
.45 PR AT > HUMWI [T <
3 4.1 7Sspyder \
spyder ~(IELAERHIGY UTE'HE”SDYder”)
5. A N EH
a. 1B KRS a7

AW,

b. 232 HF"check for updates”

D Anaconda3 4.4.0 (84-bit) Setup - X
Select Installation Tyrpe
J ANACONDA I selec th ty of installation you would lke to perform for
acon d 0 (64-bit] )
Install fo
® JustMe (recommen ded)
() all Users (requires a dmin privi leges)

D Anaconda3 4.4.0 (64-bit) Setup —
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spyderggi

o IEHiEAREE.pYIE
o FHTE~ o FHAYfunction

File Edit Search Source Ru bug Consoles Projects Tools View Help

o 7 NtabfEth e IR Pb T O REER Y RELY: EINEy =

ﬂﬁﬁ E/\jfu nCtlon r| main.py x g, Source | Console ~ | Object -l & %

yder Editor

This is a temporary script file. . ;
FRLE Here you can get help of any object by pressing

7 Cirl+l in front of it, either on the Editor or the
8 print ("The first program!!")
O TQIEﬁ U O qaah T A

Help can also be shown automatically after writing

A Ioft narenthesis next in an ohisct You can
ariable explorer  File explorer | Help J
i IPython console (=]es]
(=] Console 1/A 3 | -3
-— $
O E ] a II:H E :5 L \\\D

o A EfFIHEREN -
WEOHHE - fHoERE\  WEHE

"credits” or "license” for more information.

"copyright”,

IFython 5.3.0 -- An enhanced Interactive Python.
-> Introduction and overview of IPython's features.

qaqulckref -» Quick reference.

help -> Python's own help system.

object?  -» Details about 'object', use 'object??' for extra details.

In [1]: runfile('/home/perry92205/Documents/TA/main.py', wdir="/home/
perry92265/Documents/TA" )

The first program!!

Hello World

In [2]:

%ht{? A

).

Permissions: RW End-of-lines: LF Encoding: UTF-8 Line: 9 Column: 22 Memory: 54 %




The Basics of Python:

Variables
Arithmetic Operations
I=
For Loop
Import module



Python: Basic syntax
o "Ik R Er L (comment) - B DIAE—FIEYFHBEECH A

e reserved word or built-in function (S8 EUAEE#HERH )
o and, exec, not, as, finally, or, assert, for, pass, except
o break, from, print, class, global, raise, continue, if, return
o def, import, try, del, in, while, elif, is, with, else, lambda, yield

o fatlEl A [EIRYblock (FEIFHAIET=CECE E RIS H EH)
o GEHERT L Ftab R B E 2 (B /) —H2248) -
o ZERRHVBEAE - FURFIEETblock (bugiRA FA FyiE—RETT 8 4E)

o pythond\=-{[E 817 fs—{Elobject - (FH1&EEEH )

S




Python variables
o NEEHEBILEEHEY > EiEH"=" assign value (#A{H) Rl -

o x=3.14 > THEEY

o SEEUIHAI (data type) RIBHHR THVERE (Z1&AE yrassign A [EHEAAEY
B > ZEBEEAEE S E R )

o x='text > FEREEH

o TEZUSEEIMdata type: type(X)
o BEILIHRI A/ NET S —E (a - AGEIEREREE)
o pythona] DAFE [E—{E+5 5 % 25 (E S SR E

o x,y=2,1 >x=2,y=1

o HIEEBEREE > (£del Xy
o ‘H Fydata type: number, string, list, tuple, boolean



Python variable types
e Number #H

o int:a=11
o float:a=1.1e-18
o complex:a=4.+7j
e String & ( " " B¢ HGE )
o e.g. x ="“Hello World!” or x = ‘Hello World"
o R FERaYEED - x [0:3]
m SLEE index f¢ O BfAETEL |
m [a:b] -- begin at index a and end before index b (e.g., x[0:3] -> “Hel”)
o FELAE TN - e.0. 40:3}="Yol (i (HESHRHTEE)
e Boolean #&iig
o HATrue, Falsefifd(H » i EEHEr (IF condition) HY4SSRIAE
o FifEboolean EEEUHEE - & True=1, False=0 {32 HEE



Python variables: list and tuple

e list, tuple
o JRIPEA AL, - B 0] DURFERF A FERREHVE R} - 41 N R
o List : x=["'abcd', 786, 2.23, 'john', 70.2]
o Tuple:y = ('abcd', 786 , 2.23, 'john’, 70.2)
o assignment: list (£ [], tuple (£/H(), FECZREH" » "B
o list By AR/NF T2 AT PABEE - tupleRIAN T CGERIENE b))

o sub-list 5¢;& sub-tuplesE AFH{DIE H 785 5 E0 -
x[0:2] > [‘abcd', 786 ]
y[2:4] > (786, 2.23)

o ZigwHlistE E %148



Convert data type

AT ZEA FAIRRAY ERHEEHA - (FA0R 72" L0 B A EE 5 10
NI EE FHEYbuilt-in function

e int (X)

e float (x)

e str (X)



Arithmetic Operators

o fIiA +
o string AHI0 * JEEGHTHY R
m X ="Hello”, y = “World”
m C=X+Yy - c="HelloWorld”

® L -
o Bk *
o string E—{EHEF(int) : FEREHFKXK

m X="Yol
B y=x*3 2>y=YolYolyo!
o FRIL /
o JEE  W{EEEAHER - SRS ER
m x=21,y=10
mc=x/y > c=21

o« KH
o HERE %
o BIRERITES I
o MAFRIRHUSAZAITHIRER (BEEHD)
SR IFRL AL i {18 S e A
9/2 =4
9.0//2.0=4.0
11.0//3=4.0



Arithmetic Operators

o UWIHRFMEST PEIVER a= atb (Ha+bry4hE HasE#HiEE)
o [Fpython [ DIfgE Rk © a+=Db

o P LIF Il E R T 1] LI
+=

*—=

[=
0=

*k—

/1=



Python built-in function

o Sqrt(x) o THEHEANESES ] Amath T EARERF -
. pYyRESEE A
* abs(x) import math

e max(x1, x2,...) e math.exp(x)

e min(x1, x2,...)
o ceil(x) © MR- HEENL

e floor(x) : RG-S

e math.log(x)
e math.log10(x)
e math.cos(x), math.sin(x), math.tan(x),

o FOEDd(X,n) DU A AT INERG math.acos(x), math.asin(x), math.atan(x)
FERNiL (nafEls - AT e math.degrees(x) : converts angle x from
defaultn=0)

radians to degrees.

e math.radians(x) : converts angle x from
degrees to radians.



Block IF and while

e if conditionl: o TR HIENTTIR o EIHEE
statement(s) == (equal) and A
1= (not equal) or Hi e
> (greater than) not Ik
>= (greater than or equal to)
< (less than)
<= (less than or equal)
IS, IS not
_ N o is: frRfEE "==" B SR
e while condition : WA H#data type #HH[E]
statement(s) o 1Bl B
(repeatedly executes the (a =4, data type : int)

statement(s) as long as the given
condition is true)




IF and while: syntax

o NEIEEAYZERS (Bitab) HEhk - Gl f-A[ERYif block

o BEFRFIET=C LI ISR ()" > BB NRE S ESARERE - 2
sre I _EAE s LUK Bl

o A&, elif, else, for, while » FEEBEA -
e Statement{IRIEfH5 » A AEFEZREE L > Fld

If a % 2 == 0: print ("a is even number”)
(while ~ for loopt77E )



Example of “if condition”

1 year =

2 print ( |

3 if (year%400 == and years
4 print ( )

5 else:

6 print (

[perry92205@labd464 ~]$% python main.py
This year 1s 2017
This year 1s a common year




For loop ZE B

e for x in [list] :
statement(s)

(iterates over the items in a sequence, such as
elements in a list or in a string)

® ..,
for x in [1,2,3] :
y=X+2
print(y)

EIRK

for x in range(1,4) :
y=X+2
print(y)

range(...)

2 AR eI FE Y BEE
default&1¢05d44

range(n)

(EOBHZAEIN-1HYE 8y

e.g., range(3) - 0,1,2
range(nmin, nmax, interval)
fenminBas - PAERginterval &g 2
nmax-1HyEL g5

e.g.,range(1,8,2) > 1, 3,5, 7



Example for loop

e for char in message: ZF—E{Hmessage=F S8 T (1)

yerry92205@lab404 ~]1$ python main.py

1ssage =
or char 1N message:
print (char)

m
1:




Simple input/output
-mwu ) i FEUR TS WEEAHE R A SRS

= input (“input your name: ¢) 2> &E Fw=EE RS input your name: >
TQ‘??H%%J)\EI’]W% o F SR AN F xR

o MEMEAE AT - AT REREGF (2S48 U)E 7 &
(split) - 8 SE{E )

o print (...) BUNEE A L
o e.g. print (“Hello World!!”)
o HHE R (B R - EHELUETRSTH e.g. print(x,y,z)
o trAPiformat output ( Z1&/148)



Python is an “object-oriented” programming language

o AEFHIEIT ¢ BHEAFA B CHVRECL S BT DIE SR TE)

o )f(object) : R EIZIAEL A

o FifF(attribute) : A~ BE -~ B

o TfF(method) : F{E3E ~ HEDUIESE ~ HIfESE...

o A[EAIFEHJobjectH R EHYattribute and method (141 -
o T python

o A[EIHYdata typetd B R [EHVI/4: (object) - ZE4lint, string

o SBEEFIVEE (BiF&) "R K Hattribute

o AI[EHobjectH & Hiymethods (& (i FHEE YA attributefyed=l)

CEA ) A RIEEMEAREHIEEET)

S5 FHdir(x) a] LIS HF B

F{E FYIAXEYB method » FE7AE
x.B(...)

Fihelp(x.B) =] DA 15 < VA

__method__ERIKIES -
— A HE]

>>> x = "Hello World!"
>>> dir (x)

[* add ', ' «class ‘',
' getattribute ',

' contains ', '
' getitem ',

__delattr '
' _getnewargs ‘', '

et inileli st len e e s e mod R '77mui,4117:

I Fep R A rmo d i A S MU ' _sizeof '
casefold', 'center', 'count', ‘'encode', 'endswith', ‘'expandtabs’
num', 'isalpha', 'isdecimal', 'isdigit', ‘'isidentifier', 'islowe
tle', 'isupper', 'join', 'ljust', 'lower', 'lstrip', 'maketrans'
ust', 'rpartition', 'rsplit', 'rstrip', ‘'split', ‘'splitlines’', '
slate', 'upper', 'zfill']

>>> help (x.upper)

isetattr



Modules or package (t72f% &library)

e "modules” or “packages” : ¥ B H A AN B FAVREEGES  FTEA—E " THEE
JHEE(EA - (FFpython Nz » FIRE S AR =L NakZeds)
o ARFEEr FHFAYlibrary: numpy (array), matplotlib (FiA 4@ &), basemap (i),
netCDF (G&ncfE)

e i = : import module_name
o fEBT THENIIES Z AT » BrEstiimodules 535K (A ZApython A gadts
FEN VIR <
o R T HEANM E< : module_name.function (or module_name.constant)
o B[PIFFimport module_name as xxx (XXXE/KE CEIVHEE )
{5 FHFE < HYEE ARL R Lok .function > {541
import math as m
X=m.cos(m.pi)



Online resource

EUEE-3%
1. https://docs.python.org/3.6/tutorial/index.html

2. https://www.tutorialspoint.com/python3/index.htm

3. https://docs.python.org/3.6/

HAAE S R/ R EERAE

1. http://ltech-marsw.logdown.com/blog/2014/09/03/getting-started-with-python-
In-ten-minute

2. http://blog.techbridge.cc/2016/12/17/python101-tutorial/

3. coursera: https://www.coursera.org/learn/python
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