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7 =l 5%. 6/J #tuplel is the tuple of integers

Lo l— >>> tuplel = (1,2,3,4,5)

(A.Kay) >>> tuplel
(L, 2, 3, 4, 5)

#tuple2 is the tuple of mixed data types

>>> tuple2 =('Economics',87, 'Accountancy',89.6)
>>> tuple2

('"Economics', 87, '"Accountancy', 89.6)

!
#tuple3 is the tuple with list as an element

Wkl « >>> tuple3 = (10,20,30,[40,50])
PR >>> tuple3
gL « (10, 20, 30, [40, 501)
Azt «

#tupled is the tuple with tuple as an element

e b
U« s> tupled = (1,2,3,4,5, (10,20))
Jfﬁ’f « >>> tupled

(L, 2, 3, 4, 5, (10, 20))
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0:’1,
”uﬁj/z « #incorrect way of assigning single element to

Uiéb’&/ﬁlﬁf&;@ « #tuple

#tupleb is assigned a single element

S« (20)

>>> tupleb =
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>>> tupleb %
20

>>>type (tupleb) #tuple5 is not of type tuple

<class 'int'> #it is treated as integer é:*fEQiﬁfbﬂc;¢¢(bﬁ
“'b . 5’ by

#Correct Way of assigning single element to deg;/z%Lnghélu

#tuple Lot li_agrl /J

#tuple5 is assigned a single element ﬂiﬁLé:iﬂgﬁﬁ£?V

>>> tuple5 = (20,) #element followed by comma -

>>> tupleb -§-t%UUV“’

(20,)

>>>type (tupleb) #tupleS5 is of type tuple

<class 'tuple'>

#a sequence without parentheses is treated as
#tuple by default

>>> seq = 1,2,3 #comma separated elements
>>> type (seq) ftreated as tuple

<class 'tuple'>

>>> print (seq) #seq is a tuple

(1, 2, 3)
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>>> tuplel = (2,4,6,8,10,12)
#initializes a tuple tuplel

#returns the first element of tuplel

>>> tuplel[O0]

2

#returns fourth element of tuplel

>>> tuplel[3]

8

#returns error as index is out of range
>>> tuplel[15]

IndexError: tuple index out of range
#an expression resulting in an integer index
>>> tuplel[1+4]

12

#returns first element from right

>>> tuplel[-1]

12
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>>> tuplel[4] = 10
TypeError: 'tuple' object does not support
item assignment

AL e (Cye K(:’ (Mutable) 5k el

#4th element of the tuple2 is a list

>>> tuple2 = (1,2,3,108,9])
#modify the list element of the tuple tuple?2
>>> tuple2[3][1] = 10

#modification is reflected in tuple2
>>> tuple2
(1, 2, 3, [8, 101)
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(TUPLE OPERATIONS) 7':547&: 10.2
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>>> tuplel = (1,3,5,7,9)
>>> tuple2 = (2,4,6,8,10)
>>> tuplel + tuple2
#concatenates two tuples
(x, 3, 5, 7, 9, 2, 4, 6, 8, 10)
>>> tuple3 ("Red', 'Green', "'Blue')
>>> tupled = ('Cyan', 'Magenta', 'Yellow'
, 'Black")
#tuple5 stores elements of tuple3 and tupled
>>> tupleb5 = tuple3 + tupled
>>> tupleb
('"Red', 'Green', 'Blue', 'Cyan', 'Magenta’,
'Yellow', 'Black")

~+3ﬂﬁ0@f2’—~g?ﬂif@“§‘fdﬁ&(:—

>>> tuple6b = (1,2,3,4,5)

#single element is appended to tuple6
>>> tuple6 = tupleb + (6,)

>>> tupleb

(1, 2, 3, 4, 5, o)

#more than one elements are appended
>>> tuple6 = tuple6 + (7,8,9)
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>>> tupleb
(1I 2[ 3/ 4[ 5/ 6[ 7/ 8[ 9)

(Repetition) Af 10.2.2
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>>> tuplel = ('Hello', "World")

>>> tuplel * 3
('"Hello', 'World', 'Hello', 'World', 'Hello',

'World")
#tuple with single element
>>> tuple2 = ("Hello",)

>>> tuple2 * 4
("Hello', 'Hello', 'Hello', 'Hello')

(Membership) 5+ 10.2.3
Lé "9)zrﬁ-ufg9;xruﬁ J:’/JJIL@ t‘/élgp(a;w/‘;/j“in”
-4;.(7/’};(5 False )f;;wﬂcj_b;;/%lﬁ True 4

>>> tuplel = ('Red', 'Green', 'Blue')
>>> 'Green' in tuplel
True

A J{Ly < by p b % J’/"d/ True &3 u’l,g? K/ﬁ.47 “not in”
—e by b Jé’ d/ Falseg}’gu’ l/g).wﬂg_ byesszed

>>> tuplel = ('Red', 'Green', 'Blue')
>>> 'Green' not in tuplel
False

(Slicing) - 10.2.4
e OISy KT S

#tuplel is a tuple
>>> tuplel = (10,20,30,40,50,60,70,80)

felements from index 2 to index 6
>>> tuplel[2:7]
(30, 40, 50, 60, 70)

#all elements of tuple are printed
>>> tuplel[0:len (tuplel)]
(10, 20, 30, 40, 50, 60, 70, 80)

#slice starts from zero index
>>> tuplel[:5]
(10, 20, 30, 40, 50)
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#slice 1s till end of the tuple
>>> tuplel[2:]
(30, 40, 50, 60, 70, 80)

#step size 2

>>> tuplel[0:1len (tuplel) :2]
(10, 30, 50, 70)

#negative indexing

>>> tuplel [-6:-4]

(30, 40)

#tuple is traversed in reverse order

>>> tuplel[::-1]
(80, 70, 60, 50, 40, 30, 20, 10)

(TUPLE METHODS AND BUILT-IN FUNCTIONS) u—“’/’u[.;& /,lji’:“LLJf 10.3
U b 101 -t 26 AL Ko 6/ RIS
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Jl‘«"ﬁ =2 (o9 b
>>> tuplel = (10,20,30,40,50) J/VLJ;’LLI;Lng,VK{AbLJg’ len()
>>> len (tuplel) T
: P IR.
>>> tuplel = tuple() !l 7 nres

uple uple Jdgdlpdk‘«_t'{?gu.?’ug 2ol TN tuple()

>>> tuplel

() §;t/1k@;

>>> tuplel = tuple('aeiou')#string
>>> tuplel

('a'/ 'e', 'i'[ 'O', 'U') #{?‘;—t"?ﬁu’k/?/}biwzc‘ﬁj/u&/ﬂ
>>> tuple2 = tuple([1,2,3]) #list +t/J:@J
>>> tuple2
(1, 2, 3)

>>> tuple3 = tuple (range (5))
>>> tuple3
(0, 1, 2, 3, 4)

>>> tuplel = (10,20,30,10,40,10,50) 5’1’7J"¢L“ﬂ/zl5£/tf€/5’d/uﬁdfu/r count()
>>> tuplel.count (10)
>>> tuplel.count (90)
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>>> tuplel = (10,20,30,40,50) ﬂtﬁf‘ffﬁﬂééiaﬁyéﬁuﬁf’;ng) index()
>>> tuplel.index (30)

2 ‘L t‘/(

>>> tuplel.index (90)

ValueError: tuple.index(x): x not
in tuple

>>> tuplel = ("Rama", "Heena","Raj", -‘Lt&wqu/ﬁug/L&Vé:Jj Sorted()

"Mohsin", "Aditya")

>>> sorted(tuplel) fifzﬁukifﬁ mmﬁedo-ﬁgdiiﬁ5¢>kg

['"Aditya', 'Heena', 'Mohsin', 'Raj', ﬁ;Lx{,e"ﬁiA&;
'Rama’']

>>> tuplel = (19,12,56,18,9,87,34) g&tﬁﬁq}ﬁqﬂ&dﬁ min()

>>> min (tuplel)

9
>>> max (tuplel) 9@&%&’;7;@&@)&5&5 max()
87

>>> sum(tuplel)

235 §-t‘/;z CSESL el K sum()
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#The first element 10 is assigned to numl and
#the second element 20 is assigned to num2.
>>> (numl,num2) = (10,20)

>>> print (numl)

10

>>> print (num?2)

20

>>> record = ( "Pooja",40,"C3")

>>> (name, rollNo, subject) = record

>>> name

'Pooja’

>>> rollNo

40

>>> subject

ICSI

>>> (a,b,c,d) = (5,6,8)
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ValueError: not enough values to unpack
(expected 4, got 3)
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#15
#25
>>>
>>>
15

>>>
% 25
KJ?‘L}{/:((escape) .{,{Q-L:\
2L S P

103 J¢

is assigned to num3 and
is assigned to num4
(num3,numé4) = (10+5,20+5)
print (num3)

print (numé)

(NESTED TUPLES) HKirF 105
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#Program 10-1

e FSUE e £ S

#To store records of students in tuple and print them
st=((101, "Aman", 98), (102, "Geet",95), (103, "Sahil",87), (104, "Pawan",79))

print("S No"," Roll No","

for i in range (0, len(st)):

Name"," Marks")

print ((i+1),"\t',st[1i][0],"'\t',st[i][1],"\t',st[i]1[2])

S No Roll No Name Marks
1 101 Aman 98
2 102 Geet 95
3 103 Sahil 87
4 104 Pawan 79

(TupLE HANDLING) £/ 10.6
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#Program 10-2

#Program to swap two numbers

numl = int (input ('Enter the first number: '))
num?2 = int (input ('Enter the second number: "))
print ("\nNumbers before swapping:")

print ("First Number:",numl)

print ("Second Number:",num?2)

(numl, num2) = (num2,numl)

print ("\nNumbers after swapping:")

print ("First Number:",numl)

print ("Second Number:",num?2)

Enter the first number: 5
Enter the second number: 10

Numbers before swapping:
First Number: 5
Second Number: 10

Numbers after swapping:
First Number: 10
Second Number: 5

L LS i 6om LS i8S 1053000
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#Program 10-3
#Function to compute area and circumference of the circle.
def circle(r):
area = 3.14*r*r
circumference = 2*3.14*r
#returns a tuple having two elements area and circumference
return (area,circumference)
#end of function

radius = int (input ('Enter radius of circle: "))
area,circumference = circle (radius)

print ("Area of circle is:',area)

print ("Circumference of circle is:',circumference)

Enter radius of circle: 5
Area of circle is: 78.5
Circumference of circle is: 31.400000000000002
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#Program 10-4
#Program to input n numbers from the user. Store these numbers

#in a tuple. Print the maximum and minimum number from this tuple.

numbers = tuple() #create an empty tuple 'numbers'
n = int (input ("How many numbers you want to enter?: "))
for i in range(0,n):
num = int (input())
#it will assign numbers entered by user to tuple 'numbers'
numbers = numbers + (num,)
print ('\nThe numbers in the tuple are:')
print (numbers)
print ("\nThe maximum number is:")

(

(
print (max (numbers))
print ("The minimum number is:")
(

print (min (numbers))
How many numbers do you want to enter?: 5

10
12
15

The numbers in the tuple are:
(9, 8, 10, 12, 15)

The maximum number is:
15
The minimum number is:

(INTRODUCTION TO DICTIONARIES) e Kd/’ﬁ@ 10.7
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(Creating a Dictionary) b ,J;;@'d 2 4$10.7.1
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#dictl is an empty Dictionary created
#curly braces are used for dictionary

>>> dictl = {}

>>> dictl

{}

#dict2 is an empty dictionary created using
#built-in function

>>> dict2 = dict()

>>> dict2

{}

#dict3 is the dictionary that maps names
#of the students to respective marks in
#percentage

>>> dict3 = {'Mohan':95, '"Ram':89, 'Suhel':92,
'Sangeeta':85}

>>> dict3

{"Mohan': 95, 'Ram': 89, 'Suhel': 92,
'Sangeeta': 85}

£/ u”"('/(”’l'uid 2731072
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>>> dict3 = {'Mohan':95,'Ram':89, 'Suhel':92,
'Sangeeta':85}

>>> dict3['Ram']

89

>>> dict3['Sangeeta']

85

#the key does not exist

>>> dict3['Shyam']

KeyError: 'Shyam'

IR ‘Sangeeta’d//;"au L8955 24 ‘Ram’ St JE U a
Je St e e WS SU# T b AL 85
_J}’ZJJ[? KeyError S

(DICTIONARIES ARE MUTABLE) ‘4/.:".{_)4315/':/5 10.8
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>>> dictl = {'Mohan':95, 'Ram':89, 'Suhel':92,
'Sangeeta':85}

>>> dictl['Meena'] = 78

>>> dictl

{'"Mohan': 95, 'Ram': 89, 'Suhel': 92,
'Sangeeta': 85, 'Meena': 78}

Lot F Tz 1082
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>>> dictl = {'Mohan':95, 'Ram':89, 'Suhel':92,
'Sangeeta':85}

#Marks of Suhel changed to 93.5

>>> dictl['Suhel'] = 93.5

>>> dictl

{'Mohan': 95, 'Ram': 89, 'Suhel': 93.5,
'Sangeeta': 85}

(DICTIONARY OPERATIONS) ﬁ{ffd% 10.9
(Membership) .?.J’/ 10.9.1
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>>> dictl = {'Mohan':95, 'Ram':89, 'Suhel':92, |£aj
'Sangeeta':85}

>>> 'Suhel' in dictl
True

e yle &nuﬁizruﬁd}(ﬁ (key)u@«%ﬂat’/&lﬁTruecﬁ:J I not in/'i./j
_Kg/;zlb False,:/f)

>>> dictl = {'Mohan':95, '"Ram':89, 'Suhel':92,
'Sangeeta':85}

>>> 'Suhel' not in dictl

False

(TRAVERSING A DICTIONARY) 05 b/§| d/':(f 10.10

el §873 Lt S A £ LS )6 For 4
_gpES

>>> dictl ={'Mohan':95, 'Ram':89, 'Suhel':92,
'Sangeeta':85}

13/

>>> for key in dictl:
print (key, ':',dictl[key])

Mohan: 95
Ram: 89
Suhel: 92

Sangeeta: 85

>>> for key,value in dictl.items /() :

print (key, ':',value)
Mohan: 95
Ram: 89
Suhel: 92

Sangeeta: 85

FE 5285 1011

(Dictionary Methods and Built-in Functions)
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>>> dictl =
'Suhel':92,

>>> len (dictl)
4

{'"Mohan':95, '"Ram':89,
'Sangeeta':85}

z%ﬁdlﬂjﬁj}dbi_ngfgéxkéiggj
et Ay 2

len()

pairl = [ ('Mohan',95), ('Ram',89),
('"Suhel',92), ('Sangeeta', 85) ]

>>> pairl

[ ("Mohan',
92),

>>> dictl =

95),
('Sangeeta',

("Ram', 89),
85) ]

dict (pairl)

>>> dictl

{'Mohan': 95, 'Ram':
'Sangeeta': 85}

89, 'Suhel': 92,

('Suhel',

MJU’/’%L J“Diugjzyﬁ,:gf
-§;t//

dict()

>>> dictl = {'Mohan':95, 'Ram':89,
'Suhel':92, 'Sangeeta':85}

>>> dictl.keys ()

dict keys (['Mohan',
'Sangeeta'])

'Ram', 'Suhel',

e e J S an 8

keys()

>>> dictl =
'Suhel':92,

>>> dictl.values|()
dict values([95, 89,

{'"Mohan':95, 'Ram':89,
'Sangeeta':85}

92, 851)

_§;tgk@£${ﬁd;§ukrbﬁd/j§

values()

>>> dictl = {'Mohan':95, 'Ram':89,
'Suhel':92, 'Sangeeta':85}

>>> dictl.items ()

dict items ([ (
89), ('Suhel',

'Mohan',
92),

95),
('Sangeeta',

("Ram',
85)1])

_§;tA}uJE>9?6kz§»¢f)ug

items()

>>> dictl =
'Suhel':92,

>>> dictl.get ('Sangeeta')
85
>>> dictl.get ('Sohan')

{'Mohan':95, 'Ram':89,
'Sangeeta':85}

>>>

e S x J&/‘:/)&C w7
-Lat‘//;lb}gﬁ

b None d?‘auﬁiﬁrd/uﬁd%/ﬁ
-§.b/

get()
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>>> dictl = {'Mohan':95, 'Ram':89 . P ow
'Suhel':92, 'Sangeeta' :8,35} , djﬁg’_Jd”LMJ.E{”}’L M’L’ update()

>>> dict2 = {'Sohan':79, 'Geeta':89} J(}u{jd/‘yg,_d/d/d/}/jénd,/

>>> dictl.update (dict?2)
_ﬁ;t//

>>> dictl

{'"Mohan': 95, 'Ram': 89, 'Suhel': 92,
'Sangeeta': 85, 'Sohan': 79, 'Geeta':

891}

>>> dict2

{'Sohan': 79, 'Geeta': 89}

>>> dictl = {'Mohan':95, 'Ram':89, W e (e 7
'Suhel':92, 'Sangeeta':85} 'LLL/J’W/( f&tfdﬂd) del()
>>> del dictl['Ram'] ﬁé&g’_/_jj,/d/yjédmj

>>> dictl _ugZ_/UW'{u’“@VJ:L?/ﬂ

{'Mohan':95, 'Suhel': 92, 'Sangeeta': 85}
del Dict_name
>>> del dictl ['Mohan']

>>> dictl

{'"Suhel': 92, 'Sangeeta': 85}

>>> del dictl

>>> dictl

NameError: name 'dictl' is not defined

>>> dictl = {'Mohan':95, 'Ram':89, -‘le:/’/f]&diﬁfwﬂtﬁzdf% clear()

'Suhel':92, 'Sangeeta':85}

>>> dictl.clear ()

>>> dictl

{1}

(MANIPULATING DICTIONARIES) L‘/'U,ewu.‘.'djjg 10.12
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SRS SUH LSS ()
ez 7 Bl (o)
a2\ eedetur (@
L/})V/(y,’:;)/}&”’c 9 U( (8)
e W 98 ()
>>> ODD = {1:'One',3:"'Three',5:'Five',7:'Seven',9:"'Nine'}
>>> ODD
{1: 'One', 3: 'Three', 5: 'Five', 7: 'Seven', 9: 'Nine'}
e (@)
>>> ODD.keys ()
dict keys([1l, 3, 5, 7, 91)
- 62 Gsleks (b)
>>> ODD.values ()
dict values(['One', 'Three', 'Five', 'Seven', 'Nine'])
6T (o)
>>> ODD.items ()
dict items ([ (1, 'One'), (3, 'Three'), (5, 'Five'), (7, 'Seven'),
(9, 'Nine')l])
LB SUFTL S (@)
>>> len (ODD)
5
Feszr7 W Gl delU (o)
>>> 7 in ODD
True
Heszr2 e Gl ()
>>> 2 in ODD
False
e/ (DS 9§ (g)
>>> ODD.get (9)
'Nine'
e W= 9§ ()
>>> del ODD[9]
>>> ODD

{1: 'One', 3: 'Three', 5: 'Five', 7: 'Seven'}
L.u’;uifumﬁlfuwrcziuﬁmu:&.{_fgﬂﬁ&g 10-6 1/
_é§;;4gfd/p§uf%ﬂé§LFbgﬂb
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#Program 10-6

#Program to create a dictionary which stores names of the employee
#and their salary

num = int (input ("Enter the number of employees whose data to be
stored: "))

count = 1
employee = dict () #create an empty dictionary
while count <= num:

name = input ("Enter the name of the Employee: ")

salary = int (input ("Enter the salary: "))

employee[name] = salary

count += 1
print("\n\nEMPLOYEE_NAME\tSALARY")
for k in employee:

print (k, "\t\t',employee[k])

Enter the number of employees to be stored: 5
Enter the name of the Employee: 'Tarun'
Enter the salary: 12000

Enter the name of the Employee: 'Amina'
Enter the salary: 34000

Enter the name of the Employee: 'Joseph'
Enter the salary: 24000

Enter the name of the Employee: 'Rahul'
Enter the salary: 30000

Enter the name of the Employee: 'Zoya'
Enter the salary: 25000

EMPLOYEE_NAME SALARY
'Tarun' 12000
'Amina’ 34000
'Joseph' 24000
'Rahul’ 30000
'Zoya' 25000

S L8 S S b L (eSS S 10715,

#Program 10-7
#Count the number of times a character appears in a given string

st = input ("Enter a string: ")
dic = {} #creates an empty dictionary
for ch in st:
if ch in dic: #if next character is already in the dictionary

dic[ch] += 1
else:
dic[ch] = 1 #if ch appears for the first time

for key in dic:
print (key, ':',dic[key])
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Enter a string: HelloWorld
1

OB =0 0 &
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—Ex ‘Eight Seven Six’ <4< 876
# Program 10-8
# Write a function to convert number into corresponding number in
# words
def convert (num) :
#numberNames is a dictionary of digits and corresponding number

#names
numberNames = {0:'Zero',1:'One',2:'Two"',3:'Three',4:"'Four"',\
5:'Five’',6:'Six',7:"'Seven’',8:"'Eight',9: "'Nine'}
result = "'
for ch in num:
key = int (ch) #converts character to integer
value = numberNames [key]
result = result + ' ' + wvalue

return result

num = input ("Enter any number: ") #number is stored as string
result = convert (num)

print ("The number is:",num)

print ("The numberName is:",result)

Enter any number: 6512
The number is: 6512
The numberName is: Six Five One Two
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index(), sorted(), min(), max(), sum()
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tuplel = (23,1,45,67,45,9,55,45)
tuple2 = (100,200)
:éikﬁ”(¢4 lf’ gf»zu#
i. print (tuplel.index (45))
ii. print (tuplel.count (45))

iii. print
iv. print

tuplel + tuple2)
len (tuple?2))
v. print X (tuplel))
vi print (min (tuplel))
vii. print (sum(tuple2))

viii. print (sorted (tuplel))
print (tuplel)
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stateCapital = {"AndhraPradesh":"Hyderabad",
"Bihar":"Patna", "Maharashtra":"Mumbai",
"Rajasthan":"Jaipur"}
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i. print (stateCapital.get ("Bihar"))
ii. print(stateCapital.keys())
iii. print (stateCapital.values())
iv. print (stateCapital.items())
v. print(len(stateCapital))
vi print ("Maharashtra"™ in stateCapital)
vii. print (stateCapital.get ("Assam"))
viii. del stateCapital["Rajasthan"]
print (stateCapital)
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