Introduction to Python

Basic input and output

In [1]:

print ("Hello world!”)
print (1, “plus”, 2, “equals”, 1+2)

. ” . ”
name=input (“"Give me your name: ”)
print (“"Hello,”, name)

Hello world!

1 plus 2 equals 3

Give me your name: Canhong Wen
Hello, Canhong Wen

Indentation

« The body of statements, such as bodies of functions, different branches of an if statement, while
loops and for loop, is indented with a tabulator or four spaces.
« When the indentation stops, the body of the loop ends.

In [2]:

for i in range(3):
print ("Hello”)
print ("Bye!”)

Hello
Hello
Hello
Bye!

Data type

The basic data types in Python are: int , float, complex , str (a string), bool (a boolean with values
True and False), and bytes .

e type(), dtypes(

In [3]:

i=5
type (i)

Out[3]:

int



In [4]:
f=1.5
type (f)
Out[4]:

float

In [5]:

c=0+1j # Note that j denotes the imaginary unit of complex numbe
Ts.

print ("Complex multiplication:”, c*c)

print ("The real part is”, c.real, “and the imaginary part is”, c.imag)

Complex multiplication: (=1+0j)

The real part is 0.0 and the imaginary part is 1.0

In [6]:

print (3==4)

False

In [7]:

s="conca” + “tenation”
print (s)

concatenation

In [8]:
len(s)
Out[8]:

13

Transformation of data types

In [9]:

print (int (-2.8))

print (float(2))

print (int ("123”))

print (bool (-2), bool(0)) # Zero is interpreted as False
print (str(234))

-2
2.0
123
True False
234



Operators and Expressions

« An expression is a piece of Python code that results in a value.

« It consists of values combined together with operators.

« Values can be literals, suchas 1, 1.2, “text”, or variables.

» Operators include arithmetics operators, comparison operators, function call, indexing, attribute
references, among others.

In [10]:
1+2

Out[10]:

In [11]:
7/(2+0. 1)
Out[11]:

3. 333333333333333

In [12]:
2%%3
Outl12]:

8

In [13]:
22%8
Out[13]:

6

In [14]:
22//8

Out[14]:

Comparison operators & Boolean operators

o ==, 1=, <, >, <=, o=,

e and, or, not



In [15]:

Out[15]:

True

In [16]:
(1) 2 ==
Out[16]:

True

In [17]:

¢ > 0 and ¢ !=1

TypeError Traceback (most recent call last)
dipython—input—-17-429¢2b4174f0> in <module> ()
-———=> 1 ¢ > 0 and ¢ !=1

>

TypeError: > not supported between instances of ’complex’ and ~int

In [18]:
not True
Out[18]:

False

Operators on strings

In [19]:
"Statistical’ + ’software’
Out[19]:

’Statisticalsoftware’

In [20]:
’Statistical’ + ' software’ + 2020

TypeError Traceback (most recent call last)
ipython—input-20-111e21b133df> in <module> ()
-——=> 1 ’Statistical’ + ' software + 2020

TypeError: can only concatenate str (not “int”) to str



In [21]:
’Statistical’ + ’software’ + str(2020)
Out[21]:

’Statisticalsoftware2020’

In [22]:

str2 * 5 ## replicate the string with 5 times

# str2 * 5.0

NameError Traceback (most recent call last)

{ipython—input-22-a37201cf2450> in <module> ()
————> 1 str2 * 5 ## replicate the string with 5 times
2 # str2 x 5.0

NameError: name str2 is not defined

In [23]:

strl = ’Statistical’

str2 =’ software’
str_combine = strl + str2
str combine. upper ()

Out[23]:

" STATISTICALSOFTWARE’

In [24]:
str combine. islower ()
Out[24]:

False

In [25]:
str combine. lower (). title()
Out[25]:

’Statisticalsoftware’

isX:

e isalpha()
e isalnum()
e isdecimal ()
e isspace()
e istitle()



In [26]:
"hellol23”. isalpha ()
Out[26]:

False

Paste or split strings

In [27]:
* 7 join([strl, str2, 720207])
Out[27]:

’Statistical, software, 2020’

In [28]:
» 7 join([strl, str2, 720207])
Out[28]:

’Statistical software 2020’

In [29]:
’Statistical, software, 2020 .split(,’)
Out[29]:

[’Statistical’, ’ software’, ~ 2020 ]

In [30]:
’Statistical, software, 2020 .split(s’)
Out[30]:

[’Stati’, ’tical, ',  oftware, 2020’ ]

In [31]:
’Statistical software (2020) . rjust (30)
Out[31]:

)

Statistical software (2020)’

In [32]:
*Statistical software (2020) . rjust (30, "*”)
Out[32]:

“#kkStatistical software (2020)°



In [33]:
’Statistical software (2020)”.1just (30)
Out[33]:

bl

’Statistical software (2020)

In [34]:
’Statistical software (2020)°.center (50, ”"=")

Out[34]:

Data Structures
There are four built-in data structures in Python:

o list,

e tuple,

e dictionary,
e set.

List

A list is a data structure that holds an ordered collection of items i.e. you can store a sequence of
items in a list.

» Specify items separated by commas.

« The list of items should be enclosed in square brackets [ ] .

 Create a numeric list automatically: range (num)

« Can add and remove items

In [35]:

1ist0=[] #Create an empty list

listl=[ #%",’ E4", BEEshID’, FEA " WWENEC, BIEPER " PR A5, bk, A
& ] #EIESIR KRR T B gk

list2=[" 13377118 ,8,  FE{FIE’ ]

list3=[" B0 2 AR SRR P\ TE GEME) ", 1ist2] #5)E£ikE

print (1ist3)

[ #4h 2 R SR I GROLE)", [ 13377118°, 8, BfEIR 1]



In [36]:
len(list3)
Out [36]:

2

In [37]:

list3[0]

Out[37]:

T LRI SR \E CEEARLE)

I

|

i

In [38]:
list3[-1]
Out [38]:

[’13377118, 8, ’BhfHEiE’ ]

In [39]:
list3[1][0]
Out[39]:

* 13377118’

Basic functions in list

+ Type
= type(list)
e Add an item:
= mylist. append (newelement)
= mylist. insert (position, newelement)
* Append two list
= Jlistl + list2
e Length:
s len(list)
» Element:
= list[i], list[:length], list[start:end], in
e Delete a list:
= del
e Find an element:
s index()
e Find more :
= help(list. extend) or help(list)



In [40]:

list4=[" 2HARFEY " B, Winth’, " &3, W SE2AT ]
print (type (list4))

list6 = list4

print (1ist6)
list6. append C g4 ) #1E 53R 10 B2 BN e 447
print (1ist6)

list6. insert (0, JE4™) #7EHIRMIE — M EIMNIE R

print (1ist6)

list6. append C B 44") #1530 & a AL E FE NN [ 447

print (1ist6)

print (1ist6. count C BFIg44")) #i5G 2/ DA wz 2" BIE4”, RIEHE N2

{class ’list’ >

[ 2w ey, " B, sy, &, T TWSEATAT ]

U 2ARE " B, s, &R, SEgErT, T A4 ]

U g4, " BeE, AW, Cmian, &, T WSEaET, B ]

k%, B, i, Wty &, SR, s, B4 ]
2

In [41]:

listh=listl+list4
print( Listh =", 1listh)
print ( Sorted listh =, listh. sort())

Lists = [HW4 , "4, " HWEEID, ° B, TSENEC, B, vEOY
NEC, b, WAL, CE&T, BRSO EEY, Wi, &, T SR
mU, O HeAT, T A4 ]

Sorted listb5 = None

In [42]:
len(listh)
Out[42]:
17

In [43]:

print (1ist5[:])

print (1ist5[0])

print (list5[:3]) # length = 3
print (1ist5[2:7])

[ B, B AR, B, BIENE, T BIWAT, BT, BEAT, R
WD, T RBIPEGY, bl &, Ty, CIEAT, CEAT, VRIS, T ISEA
e, T WS ]

B ]

[ 20t ra]", " BUAAEE, T BIEAY ]

OB, " EanE, T RBIeRT, T RBIEAT, T RIS ]



In [44]:

1ist5h. remove C 2 HARE]”)
len(listh)

Out[44]:

16

In [45]:

del listh
listh

NameError Traceback (most recent call last)
dipython—input-45-00cbel778fa8> in <module> ()

1 del listb
-———> 2 listh

NameError: name ~listh is not defined

In [46]:

listd

Out[46]:

CoE4, " 2RtE, B, s, &, kg, C Bee, T Rege’ ]

In [47]:
list4. index( J5E44")
Out[47]:

0

In [48]:

list4. index ( Name’)

ValueError Traceback (most recent call last)
{ipython—input-48-4720ba27c¢483> in <module> ()
————=> 1 list4. index(’ Name )

ValueError: 'Name’ is not in list

In [49]:
list4. index C HM54%°)
Out [49]:

6



Sorting

e The sort method modifies the original list
e The sorted function returns a new sorted list and leaves the original intact.

In [50]:

L=[5,3,7, 1]
L. sort () # here we call the sort method of the object L
print (L)

[1, 3, 5, 7]

In [51]:

L2=[6, 1,7, 3, 6]
print (L2)

(6, 1, 7, 3, 6]

In [52]:
print (sorted(L2))

[1, 3, 6, 6, 7]

In [53]:
print (L2)

(6, 1, 7, 3, 6]

In [54]:
print (sorted (L, reverse=True)) # descending order

[7’ 5) 3) 1]

Tuple

e Similarto list.

« Cannot modify tuples, can not add and remove items

» Specify items separated by commas within an optional pair of parentheses.

» Usually used in cases where a statement or a user-defined function can safely assume that the
collection of values (i.e. the tuple of values used) will not change.



In [55]:

tuple0=() # create an empty tuple
tuplel=(2, 4, 5)
tuple2=Ca’,’ b, ¢c’)
tupled=(21,a’,’ ¢’)

print ( Number of elements in the tuplel is’, len(tuplel))
print C The second element of tuple2 is’, tuple2[1])
print ( The first two elements of tuple2 are’, tuple2[0:1])

Number of elements in the tuplel is 3
The second element of tuple2 is b
The first two elements of tuple2 are (a’,)

In [56]:

tupled4=tuple2+tuple3

print ( The combination of tuple2 and tuple3 is ', tupled)
tupleb=tuple4[2:5]

print ( Some elements of tupleb are’, tupleb)

The combination of tuple2 and tuple3 is (a’, b, '¢’, 21, ’a’, '¢’)
Some elements of tupleb are (Cc’, 21, a’)

In [57]:

tuple2[2]=4 # Cannot change the value

TypeError Traceback (most recent call last)
{ipython—input-57-7ee9b6d2023¢c> in <module> ()
————> 1 tuple2[2]=4 # Cannot change the value

TypeError: ’tuple’ object does not support item assignment

Dictionary

» keys (name) with values (details): d = {keyl : valuel, key2 : value2 }

» key-value pairs are separated by a colon and the pairs are separated themselves by commas and all this
is enclosed in a pair of curly braces

» key-value pairs in a dictionary are not ordered in any manner

e keys() , values(), items, get()

In [58]:

dictO={ /NERF A K :6,” EHH 14}
print C Type of dict0 is’, type(dict0))

Type of dict0 is <class ’dict’ >

In [59]:
print C BHEBEAE, dicto[ BHEE ], > AFHAW)
BHEEA 14 AFY



In [60]:

dictO[” g 7 1=0

print ( The new version of dict0 is’, dict0)
The new version of dict0 is { /NESEHBFHF KM : 6, BHEE : 14, HESRE : 0

In [61]:

dictO[ e e ]=2
print  The updated version of dict0 is’,dict0)

The updated version of dict0 is { /NEEEHFFKER : 6, "BHEE : 14, HigEE 2}

In [62]:

del dictO[" ddgeh e ]
print ( The updated version of dict0 is’, dict0)

The updated version of dict0 is {  /NEEHEHFFEF KGR @ 6, BHHE : 14)

In [63]:
printC WZEAH: , dict0.keys())
FHxA: dict keys([ NEFEREHF K, "BHEHE])

In [64]:
print C XN AR AECHN: °, dict0.values() )
XN TG NECH:  dict values([6, 14])

In [65]:
print (dict0. items () #R[EME[ C /NEFF A KE, 6), CEHEFE, 14)]

dict_items([C/NEHFEHKW, 6), CBHEAH, 14)])

In [66]:
printC BEEAH, dict0. get CBHEH), AR )
BEHREA 14 ARW

In [67]:
TIEH A in dict0. keys()
Out [67]:

True

In [68]:
TP not in dict0. keys()
Out[68]:

True



Set

Sets are unordered collections of simple obiects.

In [69]:

setl = {1, 2, ’s’, 1, 1}
setl

Out [69]:

{1) 27 ’S’}

In [70]:
type (setl)
Out[70]:

set

In [71]:

set2 = set([1,3,4,5])
print (set2)

{1, 3, 4, 5}

In [72]:

set3=set ((1,3,7¢’))
print (set3)

{1, 7¢’, 3}

In [73]:

set Capple’)
Out[73]:

{Pa’, 7€', 717, Tp'
In [74]:

set ([’ apple’ 1)
Out[74]:

{ apple’ }

In [75]:

{1, 2, 3}
{3, 4, 5}

A
B



In [76]:
A-B ##t set difference
Out[76]:

{1, 2}

In [77]:
A | B ## union
Out[77]:

{1, 2, 3, 4, 5}

In [78]:

A& B ## intersection
Out[78]:

{3}

In [79]:

set4 = set ([’ grape’, ’apple’, ’banana’, 'pear’ ])
print (set4)

{ apple’, 'pear’, ’grape’, ' banana’}

In [80]:

set4. add ( orange’)
print (set4)

b bl b bl b b b bl b bl
{ apple’, ’orange’, ’banana’, 'pear’, ’grape }

In [81]:

set4. remove (" orange’)
print (set4)

{ apple’, ’'banana’, ’pear’, ’grape’ }

In [82]:

set4. clear ()
print (set4)

set ()



