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2.1 Introduction

2.2 Strings in Python

2.3 Listsin Python

2.4 Tuples in Python

2.5 Dictionaries in Pyihon

2.6 Sorting Techniques

2.1 INTRODUCTION

The purpose of Revision Tour chaplers is to brush up all the concepts you have learnt in class XL
The previous chapter — Python Revision Tour | ~ covered basic concepts like : Python basics,
Data handling, and control flow statements. This chapter is going to help you recall and brush
up concepts like Strings, Lists, Tuples and Dictionaries.

2.2 STRINGS IN PYTHON

Strings in Python are stored as individual characters in contiguous locations, with two-way
index for each location. Consider following figure (Fig. 2.1).

name{l] =P = nams{-E]
Farward Indexing 0 ,_1 3 4 5 name(1] =Y = name{-5]
nﬂmﬂl 2] [ "l‘ :I H | o] N—J <: [3]=:§=:amai.;=
—.—~—- nameja) = el 5
Y 5 i = g < Backward Indexing namel4) =" 0 = name{-2]

name(s] = "N = name[-1]

Figure 2.1 Structure of a Python String,
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From Fig. 2.1 you can infer that :
o Strings in Python are stored by storing each character separately in contiguous

locations.
& The characiers of the strings are given two-way indices :

m 01,2 .. size-1 in the forward direction and

m -1,-2 -3, ... -size in the backward direction.
Thus, you can access any character as <stringname>[<index>] e.g.,
string name shown in Fig. 2.1, you'll write name[0], because the index "
may also write name [-6] for the above example i.c., when string name is storing “PYTHON".
Length of string variable can be determined using function len(<string>), i.e., to determine
length of above shown string name, you may write :

to access the first character of
of first character is 0. You

len{name)

which will give you 6, indicating that string name stores six characters.

2.2.1 ltem Assignment not Supporied
ge the individual letters of a

One important thing about Python strings is that you cannot chan . :
string by assignment because strings are immutable and hence item assignment is not

supported, i.e,
name = ‘hellod
name[@] ='p'

will cause an error like :

Traceback (most recent call last):
File "<pyshell#3>", line 1, in <module>

name[@] ="p'
TypeError: 'str' cbject does not support itemassignment

2.2.2 Traversing a String
Traversing refers to iterating through the elements of a string, one character at a time.

To traverse through a string, you can write a loop like :

code = "Powerful” ki e |
for ch in code : imﬂ;z’;

print(ch,~, end="") Ethmughmeelemenunfam":

| one character at a time.
The above code will print : -
Peg~W~8~r~F~tu~1->

2.2.3 Shiing Operators

In this section, you'll be learning to work with various operators th :
: tcanb te
strings in multiple ways. pe at can be used to manipula
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1. Stiing Concalenation Operator +

The + operator creates a new string b

Y joining the two operand strings, e.g.,
"power” + “fy1”

will resull into

powerful’

Caution l

The + operator has to have b
addition) or of string types (for
one as a number,

oth ctperands of the same type cither of number types (for
multiplication). It cannot work with one operand as string and

2. String Replication Operalor *

» s e
To use a * operator with strings, you need two types of operands - a string and a number, i.c., as

number * string or string * number, where string operand tells the string to be replicated and
nr:rrlifler operand tells the number of times, it is to be repealed; Python will create a new string
that is a number of repetitions of the string operand.

For example,
3*"Hal"

will retum
Ha'!HalHa!"

e e o

Caution !

The * operator has to either have both operands of the number types (for multiplication) or one
: string type and one number type (for replication). It cannot work with both operands of string :
: types. :

-
i e et L Lt L T pep—

3. Membership Operators

There are two membership operators for strings (in fact, for all sequence types). These are in and
not in.

LR R T P — RS rE T RS S e

in returns True if a character or a substring exists in the given string ; False otherwise
not in returns True if a character or a substring does not exist in the given string ; False otherwise

Both membership operators (when used with strings), require that both operands used with
thern are of string type, i.c.,

<string> in <string>
<string> not in <string»

Now, let's have a look at some examples :
>3> "a" in "heya"
True
>>> "jap” in "heya"
False
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»>>"jap" in "Japan”
False

>>» sub = "help”

False

»>> sub2 not in string
True

»»» string ='helping hand
»>»» sub2 = "HELF
»»»sub instring
True

»>>» sub2 in string
False
»»>sub not in string
False

4, Comparison Operators

Python’s standard comparison operators i.e., all relational operators (<, <=, >, >= =, !5, ) apply
to strings also. The comparisons using these operators are based on the standard
character-by-character comparison rules for ASCII or Unicode (i.e., dictionary order). Thus, you
can make out that :

"a" =="g" will give True
"abc" =="abe" will give True
"a" 1="abc" will give True
"A" |="a" will give True
"ABC" =="abc" will pive False (letters’ case is different)
“abc" !="Abc" will give True (letters’ case is different)

String comparison principles are :
© Strings are compared on the basis of lexicographical ordering (ordering in dictionary).
< Upper-case letters are considered smaller than the lower-case letters.
Determining ASCIl/Unicode Value of a Single Character

Python offers a built-in function ord( ) that takes a single character and
: retu the
corresponding ASCII value or Unicode value : > mE

ord(<single-character>) #returns ASCII value of passed character

The opposite of ord() function is chr(), i.e., while ord() returns the ASCII value of a character,

the chr() takes the ASCII value in integer form 4
ASCII value. eg and returns the character corresponding to thal

The general syntax of chr( ) function is :

chr(<int>) # Glves character corresponding to passed ASCII
#value given as integer
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Consider these examples :

»»>ord('A)

65

»»>ord(uA)

65

>>> chr(65)

"

>»>chr(97)

L

2.2.4 String Slices STRING SLICE
i ; b = e
Thf! term “string slice’ refers to a part of the string, where String Slice refers to part of a
strings are sliced using a range of indices. That is, for a string string containing some conti-
say name, if we give name[ n: m ] where n and m are integers guous characters from the

T X . string.
and legal indices, Python will return a slice of the string by ’
returning the characters falling between indices n and m :
starting atw, m+ 1, n+ 2 ... 61l m - 1. S — - ey
BRLE s |
Fﬂ!hWihg figure (Fig. 2.2) shows some string slices using the For any index n, s[:n] + s[n:] will .
string : give you original string s. 1
helloString ="Hello World" : N
hellaoString{&:18] hellestring[6:]
erncses [WTeT[1[a] IW]=]-]714] awncers (RS TT 1 [o] Wle][114]
index {0 1 2 3 4 56 7 8 9 10} index 10 1 2 3 456 7 8 9 10f
it i1 r {t
first last first lost
helloString[3:-2]
characters | H| e | |1 | | | 0 Wlolr|l|d characters i Hia | || || o Wlalr|l]|d
ndex 01 2 34567 8 910f mdex 0 123 5678 0 10f
U i i i
first lost first lost

helloString[:5]
Figure 2.2 String Slicing in Python.

Interesting Inference
Using the same string slicing technique, you will find that
¢ for any index n, s[:n] + s[n:] will give you original string s,

This works even for n negative or out of bounds.

Consider the string namely word storing ‘amazing’.

»»>word[3:], word [:3]
'zing 'ama’
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23] +word[3: s
:'l:::l::'[ ® > L‘E“‘“—mn £
»>> word[:-7], word [-7:] IString[ e liinn;ft
‘amazing' }merseastﬂn; j:,-_*",_ '
33> word[ :-7] + word([-7:] B AR ST
‘amazing

& Index out of bounds causes error with strings but slicing a string outside the bounds does

not cause error.

s = "Hella” Will cause errar because 5 is amulid
print {5[57;‘-—_1_1-‘ index-out of bourds, for siring *Hello®
But if you give

=" i Ot fimit is eusiside the bounds
$=HeLio" & (length of Mella is 5 and thus valid

print (s[4 : 8]) imdexes are 0-4)
print (s[5 : 18])
. Buth limits are outside the bounds
the above will not give any error and print output as:
0 = empry siring

i.e., letter o followed by empty string in next line.

2.2.5 String Funclions

Python also offers many built-in functions and methods for string manipulation. The string
manipulation methods that are being discussed below can be applied to strings as per following

syntax :

<stringObject>.<method name> ()

For instance, if you have a string namely str = “Rock the World” and you want to find its length,
you will write the code somewhat like shown below :

»»» 5tr ="Rock the World."

>»» str.length( ) —
see the string object s str and

15
mcthod mame i 1, i ).
>>> 5tr2 = "New World" I

>>> str2.length( )
9

mmp s R R AL AR e P It T L LA ity ¢
™

Do you lmnw lhal folluwmg websltes ami web appll{:aﬁuns hm used Python :
i extensively : Instagram, Dropbos, Google, Netflix, Spotify, Quora, Reddit, Facebwk
and many others ?

e e e T T L L L

s
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Tah!e 2.1 Python’s built-in string manipulation methods

e ———

string.capitalize() | Returns a copy of the string with its first character capitalized.
Example

»2>» "1 love my India'.capitalize()
I love my India

string.find (sub[, | Returns the lowest index in the string where the substring sub is found within the
start[, end]]) slice range of start and end. Returns -1 if sub is not found.

Example
>»> string = 'it goes as - ringa ringa roses’
¥»> sub = 'ringa’

>»» string, find(sub, 15, 22)
-1

#»» string. find(sub, 15, 25)

19
string.isalnum() Returns True if the characters in the string are alphanumeric (alphabets or
numbers) and there is at least one character, False otherwise,
string.isalpha() Returns True if all characters in the string are alphabetic and there is at least one
character, False otherwise.
string.isdigit() Returns True if all the characters in the string are digits. There must be at least

one digit, otherwise it returns False.

Examples

33> string = "abc123"
s3» string2 = "hello
22> string3 = '12345

»3» stringd ="' '
»»» string.isalnum() : »»» string.isalpha() § »»» string.isdigit()
True E False : False
»»» string2.isalnum() § »>»> string2.isalpha() * »»» string2.isdigit()
True : True : False
»»> string3.isalnum() : >»> string3.isalpha() : >>> string3.isdigit()
True : False : False
>33 stringd.isalnum() 33> stringd.isalpha() »»> stringd.isdigit()
False : False : True
string.isspace() Returns True if there are only whitespace characters in the string. There must be

at least one character. It returns False otherwise.
Example

53> stripg =" " # stores three spaces

»»> string2 =" # an empty string

»»» string.isspace()

True

33> string2.isspace()

False
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string.islower()

string.isupper()

Retumns True if all cased characters in the string arc lowercase. There must be at

i False otherwise.
least one cased character. Il returns . _
Tests whether all cased characters in the string are uppercase and requires that
there be at least one cased character. Returns True if so and False otherwise,

Examples

33> string = "HELLO"

¥»» string2 ="There"

»>3 string3 = "goldy”
»»3 string. isupper()

s3> string = 'helld

533 string2 = 'THERE'
>3> string3 = 'Goldy
533> string.islower()

True § True
3»» string2.islower() : 33> string2. isupper()
False : False
>»» string3.islower() é >>> string3. isupper()
False : False
: »»> stringd.isupper()
; True
: »»» strings.isupper()
: False

string. lower()

Returns a copy of the string converted o lowercase. Example
233 string.lower() #string = "HELLOD"
‘helld

string.upper()

Returns a copy of the string converted lo uppercase. Example
33> string.upper() #string = "hello”
HELLO

string.lstrip([chars])

string.rstrip([chars])

Returns a copy of the string with leading characters removed.

If used without any argument, it removes the leading whitespaces.

One can use the optional chars argument to specify a set of characters to be removed.
The thars argument is not a prefix ; rather, all combinations of its values (all
possible substrings from the given string argument chars) are stripped when they
lead the string.

Returns a copy of the string with trailing characters removed.

If used without any argument, it removes the leading whitespaces.

The chars argument is a string specifying the set of characters to be removed.
The chars argument is not a suffix; rather, all combinations of its values are stripped.
Examples

‘The', T, ke, "Te*, ‘T, 'R, ‘e
and their reversed sirings are

matelied, if any of these found, is
removed from the lefi of the siring

The' fourmd |, hence removed

»»» string2 = 'There'

There'

»»» string2.lstrip( 'The' ) —
re

»»» "saregamapadhanisa”. lstrip( "tears" )
‘gamapadhanisa’

»»y string2. rstrip('care')

'TH

»»> "saregamapadhanisa”.rstrip( "tears" )
‘saregamapadhani’

@94257-01888

Viva Technologies




Viva Technologies

Viva

Technologies

2.1 Program that reads a line and prints its statistics like :

rogram Number of uppercase letters :
Number of lowercase letters:
Number of alphabets ;
Number of digits:

line = input( "Enter a line :" )
lowercount = uppercount =@
digitcount = alphacount = @
forainline :
ifa.islower() :
lowercount += 1

elif a.isupper() :
uppercount +=1

elif a.isdigit() :
digitcount +=1

if a.1lsalpha() :
alphacount +=1

print("Number of uppercase letters :", uppercount)
print("Number of lowercase letters ", lowercount)
print("Number of alphabets 1%, alphacount)

print("Number of digits :", digitcount)

Enter a line : Hello 123, ZIPPY zippy Zap
number of uppercase letters : 7

Number of lowercase letters : 11

Number of alphabets @ 18

Number of digits : 3

23 LISTS IN PYTHON

A list is a standard data type of Python that can st
type. The Lists are depicted through square brackels,

ore a sequence of values belonging to any
e.g., following are some lists in Python

[] #1ist with no member, empty list

(1,2, 3] #1ist of integers .
[1,2.5,3.7, 9] #1ist of numbers (integers and floating point)
[, b, '] # 1ist of characters

[a, 1,V 3.5, '‘zero] # 1ist of mixed value types

['0ne’, ‘Twd', 'Three'] # 1ist of strings

elements of a list in place. List is one of

Lists ' ifi .., you can change
are mutable (i.e., modifiable) i.e., ¥ table types ; all other data types

the two mutable types of Python — Lists and Dictionaries are mu
of Python are immutable,
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2.3.1 Creadfing Lists o ete Thar
To create a list, put a number of expressions, separated by commas In square rackels. Ihatis,
to create a list you can write in the form given below :

L=[]
L=[value, ...]

This construct is known as a list display construct.

Creating Empty List
The empty list is [ ]. You can also create an empty list as :
L=1ist() #It will generate an empty list and name that list as L,

Creating Lists from Existing Sequences
You can also use the built-in list type object to create lists from sequences as per the syntax
given below :

L = 1list(<sequence>)
where <sequence> can be any kind of sequence object including strings, fuples, and lists.

Consider following examples :
»»» 11 = 1list("hello’) #creating list from string
3e» 11
[h'y'e, ', 'T', "o']
>»xta (W, ', 'r,'t,Y)
33> 12 =1ist(t) #creating 1ist from tuple
»>»» 12
['w, e, 'r'y ", Y]
Creating List from Keyboard Input
You can use this method of creating lists of single characters or single digits via keyboard input.
Consider the code below :
323 11 = 1ist({ input(‘Enter list elements:'))
Enter list elements: 234567
>»> 11
(z,'%,'4,'s,'¢,'7]

Notice, this way the data type of all characters entered is string even though we entered digits-
To enter a list of integers through keyboard, you can use the method given below.
Most commonly used method to input lists is eval(input( ))! as shown below :
list = eval(input("Enter 1ist to be added 1M
print("List you entered :", list)
when you execute it, it will work somewhat like :
Enter list to be added : [67, 78 , 48, 23]
List you entered : [67, 78, 46, 23]

1. Please note, sometimes (not always) eval( ) does not work in Python shell, At that time, you can run it through a script too.
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; on yet key differences too. This section is going to
ifferences between lists and strings.

2.3.2A  Similarity between Lists and Strings
Lists are similar to strings
& Length

2.3.2 Lists vs. Strings

Lists and strings have lots in comm
summarize the similarities and d

in following ways :

Function len(L) returns the number of items (count) in the list L.
& Indexing and Slicing

L[i] returns the item at index | (the first item has index 0), and
L{#j] returns a new list, containing the objects between i and |.
& Membership operators

Both “in’ and ‘not in’ operators work on Lists just like they work for other

sequences such as strings. (Operator in tells if an element is present in the
list or not, and not in does the opposite.)

<» Concatenation and Replication operators + and *

The + operator adds one list to the end of another. The * operator repeats a
list.

$ Accessing Individwal Elements

Like strings, the individual elements of a list are accessed through their

indexes.

Consider following examples :
»3> vowels = ['a, e, '1', o, W]
>33 vowels[@]

‘a

»»3 vowels[4]
o

>>> vowels[-1]
"

>»> vowels[-5]

*

'a
2.3.2B DiHference between Lists and Strings

The lists and strings are different from one another in following ways :
& Storage Lists are stored in memory exactly like strings, except that because some of
their objects are larger than others, they store a reference at each index

instead of single character as in strings.
& Mulability ~ Strings are not mutable, while lists are. You cannot change individual
elements of a string in place, but Lists allow you to do so. That is,
following statement is fully valid for Lists (though not for strings) :

L[i] = <element>

14
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For example, consider the same vowels list created above and have a look at following code :

»»> vowels[@] ="A

»3> vowels Notice, it ehanged the element
['A'_, - oL ',-_-,u 'u"] in place; ("o changed to A E I T M T TR e

: el o changed 1o E°) ng pew Bl b e 2l & - E : RES
LR UDHE]-S[“Q‘] ='E fist creared = because Lists are ! . '

»>> vowels MUTARLE. Lists are similar to strings In

['A, E, 'Y, ', W] -many ways like indexing, slicing

and  accessing  Individual

2.3.3 List Operations ‘elements but they are different

‘in the sense that Lists are
mutable while strings are not.
L T Y TRy

In this section, we shall talk about most common list
operations, briefly,

2.3.3A Traversing a List

Traversing a list means accessing and processing each element of it. The for loop makes it easy
to traverse or loop over the items in a list, as per following syntax :
for ¢item> in <List>:
process each item here

For example, following loop shows each item of a list L in separate lines :
L= [P, vt "W, "o i
forainl ;
print(a)
The above loop will produce result as :
P

0 T =

2.3.3B Joining Lists

The concatenation operator +, when used with two lists, joins two lists and returns the
concatenated list. Consider the example given below :

>»»1stli=[1, 4, 9]
>>» 1st2=[6, 12, 20 ]
»»» 1stl+ 1st2

[1: 4,9, 6, 12, 23]

The + operator when used with lists requires that both the operands must be of list types,
2.3.3C Repeating or Replicating Lists

Like strings, you can use * operator to

(considering the same list Istl = [1, 3, 5] )
»>» 1stl*3 '
[1,4,9,1,4,9,1,4,9]

Like strings, you can only use an

replicate a list specified number of times, 8.

integer with a * operator when trying to replicate a list.
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2.3.30 Slicing the Lists

List slices, like string slices are the sub part of a list extracted out. You can use indexes of list
elements lo create list slices as per following format ;

seq = L{start:stop)
Consider the following example

>»> 1st =[10, 12, 14, 20, 22, 24, 30, 32, 34]

3% 580 = 15t ¥ Criving upper Wit way beyond

i [ ] ihe size af the list, but Python
»a2 SEQ rerurnt elements from fist fulling
[28, 22, 24] in range I omvards <30

»>> Ist =[10, 12, 14, 20, 22, 24, 30, 32, 1//
>>> 1st [3:30] -

(28, 22, 24, 38, 32, 34]

1 P - — Givirg Jower fimit much lower, but
>>> 1st [-15 :7] Python returns elesnents from lisi
[1@, 12, 14, 2@, 22, 24, 35] Jalling in range =15 onwards <7

Lists also support slice steps too, That is, if you want to extract, not consecutive but every other

element of the list, there is a way out — the slice steps. The slice steps are used as per following
format :

seq=L[start:stop:step]
Consider some examples to understand this.

33> 1st

[13, 12, 14, 20, 22, 24, 3@, 32, 34] I:d::deflm 2ndbn;femem. é‘;,;gk
2 ; skip | elemeni in benvesn,

>35> 1st[B - 10 : 2] +— resulting lisi slice

[18, 14, 22, 38, 34)

533 1st[2:10 : 3] <—
[ ] T Include every 3rd element, ie.,
[14, 24, 34] skip 2 elements in betwoen

Using Slices for List Modification

You can use slices to overwrite one or more list elements with one or more other elements.
Following examples will make it clear lo you : '

s3> L[@:2]=[@, 1]
Like strings, in list slices, you can

2L ) ’ glve start and stop beyond limits

[@, 1, "THREE"] of list and it won't ralse
) IndexError, rather it will return

535 L =["one", "two", "THREE"] the elements falling between

355 L[B:2] = "a" specified boundaries,

» L

["a", "THREE"]
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2.3.4 List Manipulation ,
You can perform various operations on lists like : appending, updating, deleting ctc.

Appending Elements to a List

You can also add items to an existing sequence, The append() method adds a single item to the
end of the lisl. It can be done as per following format :

L.append(item)
Consider some examples ;

>>>1stl=[18, 12, 14]
»>»> 1stl.append(16)

>>> 1stl The clement specified as arguntent fo append( ) is
(10, 12, 14 16] r’_,--«-“‘__ adided ap the end of exisiing list
g s A,

Updating Elements to a List

To update or change an element of the list in place, you just have to assign new value to the
element’s index in list as per syntax :

L{index] = <new value>

Consider following example :
>>> 1stl = [18, 12, 14, 16]

- i Statement updating an element (3rd element —
>>>1st1[2] = 24 « having index 2} in the list
>>> lstl Display the list to see the updated list,

[I'B'J 12, 241! 16] ‘"l“."""""'""'li-ltnurl":"u'i srsmsnpmramnpress

Deleting Elements from a List

You can also remove items from lists. The del statement can be used to remove an individual
item, or to remove all items identified by a slice.

It is to be used as per syntax given below :

del List [ <index>] # to remove element at index
del List [<start> : <stop>]  # to remove elements in list slice

e.g.
>>>del 1st[10:15] +—————___ Delete all elemenis between indexes 10 10 15 in list
>33 1st namely ist, Compare the result displayed below

[1,2,3,4,5,6,7,8,9, 10, 17, 18, 19, 20]

If you use del <Istname> only ¢.g., del Ist, it will delete all the elements and the list object too. '
After this, no object by the name Ist would be existing,

You can also use pop() method to remove single element, not list slices,

The pop( ) method is covered in a later section, List Functions.
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2_3_5 Mukiﬂg True C{)py of o List

Assignment with an assignment operator (=) on lists does not make a copy. Instead, assignment
makes the two variables point to the one list in memory (called shallow copy)-

colors = ['red, 'blue’, 'green’] colors ——= 1 ‘red’ | ‘blue’ [ ‘green’ |
list 0 1 2
b=colors  ## Does not copy the 1ist colors —— = | ‘red’ | 'blus’ I ‘green’ |
."“'"'llilna-qu---lqnl"" b

S0, if you make changes in one list, the other list will also report those changes because these
two list-names are labels referring to same list because ‘=" copied the reference not the actual

list.

To make b true copy of list colors i.c., an colos ———= |— 'rad’ r ‘blue’ | 'grnn'J
independent list identical to list colors you list 0 1 2
should create copy of list as follows : b ~ [ed | ‘Blue’ | ‘green’ |

A 4 il 1 2

h=1i5t{ﬂo1[}l[‘5} '*Ili-llt--|---iil"'.-

Now colors and b are separate lists (deep copy).

2.3.6 List Functions
Python also offers many built-in functions and methods for list manipulation. These can be
applied to list as per following syntax :
<listObject>.<method name>()

1. The index method
This function returns the index of first matched item from the list,
List.index (<¢item>)
For example, for a list L1 = [13, 18, 11, 16, 18, 14],

>»» L1.index (18) s——— __ reiurmis the index of first value 18, even if
1 there is another value 18 at index 4.

However, if the given item is not in the list, it raises exception value Error

2. The append method
The append( ) method adds an item to the end of the list. It works as per following syntax :

List.append(<item>)
~ Takes exactly one element and returns no value

For example, to add a new item “yellow” to a list containing colours, you may write :
>>> colours = [ 'red, 'green’, 'blue’]
>»> colours.append('yellow)

»3» colours
['red, 'green’, 'blue', 'yellow]

See the item goi added at the end of the list

The append( ) does not return the new list, just modifies the original.
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3. The extend method

The extend( ) method is also used for adding multiple elements (given in the form of a list) to a lig,

The extend( ) function works as per following format :
List.extend(<list>)

— Takes exactly one clement (a list type) and returns no value

That is extend( ) takes a list as an argument and appends all of the elements of the argument lisy
to the list object on which cxtend( ) is applied. Consider the following example :

»» 1 =["a", ', "]

NFLT E d,’e ] ‘___..--"'__-__ Exiend the list t1, by adding alf
elements of €2
»rrtl.extend(t2)

el | See the elements of list €2 are
_‘,..--""_“_ added at the end of list 11

[‘al, FhlJ ICI-J ‘-!T, fEI]

*»2>2> 12

g Bui list §2 remaing unchanged,
[d, 1 <

Difference between append( ) and extend( ) methods

While append( ) function adds one element to a list, extend( ) can add multiple elements froma
list supplied to it as argument.

4. The insert method

The insert( ) function inserts an item at a given position. It is used as per following syntax :
List.insert( <pos», <item>)

— Takes two arguments and returns no value.

The first argument <pos> is the index of the element before which the second argument
<item> is to be added. Consider the following example:

>3 t1=["a, e, V]
»»> tl.insert(2, 'i") # inset element "i’' at index 2.
> tl
(2, ', W) A, i 5 drperrid e 2
5. The pop method
The pop( ) is used to remove the item from the list. It is used as per following syntax :

List.pop(<index>) # <index is optional argument

— Takes one optional argument and returns a value — the item being deleted
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Thus, () remov .
o fi:li?p?up[ ) re:::j‘ '«_Tl'i‘lm.'nt from the Bven position in the list, and return it |f no index is
s and returns the last item in the list. Consider some examples :
e tl
[, 'a, e, 0, 0, o,

x> elel = tl-Pﬂ'P{‘a} — Kemoyg

>33 elel element al fndey 0 {0, first

‘ elemtent und store i in elel
K 5@ The removed element

31l
E R A TS
»»>ele2 = ti.pop()

=~ List afier temeoving first element

>33 ele2 —

o No index speeified, it will remaone
the last element

>t

4, ¢, 1, ', 'q)

The pop( ) method raises an exception (runtime error) if the list is already empty.
6. The remove methed

The remove( ) method removes the first occUrrence

of given item from the list. Itis used as per
following format :

List.remeve ( <values )
= Takes one essential argument and does not return anything

The remove( ) will report an error if there is no such item in the list. Consider some examples :
avtl= ['H+j '.E'J "i" IP.J 'qu lalJ vlth 1p|]
>>» tl.remove('a’)
P | e First aceurrence of 'a* s removed from ihe lis
['elJ lilJ .Fl'; iql‘ .a..l qu‘ |p|]
>»> tl.remove('p')
e tl a—— First occurrence of 'p' is removed from the list
[.E‘" +if‘ Iq'|’ Ial’ lqll Ipl]
/. The clear method
This method removes all the items from the list and the list becomes empty list after this
function. This function returns nothing,. It is used as per following format.
List.clear{ )
For instance, if you have a list L1 as
»»>Ll1=[2, 3, 4, 5] .
s3> Ll.clear() ¢&—m it will rermove all the dtems from lise L1,
> L Now the L1 is an empty list,
B &=

Unlike del <lstname> statement, clear( ) removes only the elements and not the list element.
After clear( ), the list object still exists as an empty list.

20
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8. The count method

This function returns the count of the
in the list, it returns zero.

item that you passed as argument. If the given item is not

It is used as per following format :
List.count(<item> )

For instance, for a list L1 = [13, 18, 20, 10, 18, 23]

3>»> L1.count(18)
2 A
»>> L1.count(28)
B«

returns 2 as there are two fems with value 18 fn the fist.

No ftem with value 28 in the fist, hrence it retuirmed © fzera)

Q. The reverse method

The reverse( ) reverses the items of the list. This is done “in place”, i.e,, it does not create a new
list.

The syntax to use reverse method is :
List.reverse(}
— Takes nio argument, refurns no list ; reverses the list ‘in place’ and does not return anything.
For example,
>»> t1=[¢, T, 'd,'a,q, p']
»>»» tl.reverse()
33> t1  4——————— The reaversed list

('r', 'q,'a, 'q, 't I'IE]

10. The sort method

The sort( ) function sorts the items of the list, by default in

L increasing order. This is done “in
place”, i.e, it does not create a new list.

It is used as per following syntax :
List.sort()

For example,
»rtl=['¢,'1,'q,'d,'q, 'p]
>>»»tl.sort()
>>>t1 a—  Sorted list in defoult ascending order

Ial, iEIJ ril .-p.j .q ¥ ,q,:l

Like reverse( ),

I'Id i

a list in decreasing order using sort( ), you can write :

>>> List.sort(reverse = True)
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24 TUPLES IN PYTHON

The Tuples are depicted through parentheses i, round brackets, e.g., following are some
tuples in Python :

() # tuple with no member, empty tuple

(7.) # tuple with one member

(1, 2,33 # tuple of integers

(1, 2.5, 3.7, 9) # tuple of numbers (integers and floating point)
(‘a', v, 'c') # tuple of characters

{('a', 1,0, 3.5, 'zero’) # tuple of mixed value types

('One’, 'Two', 'Three') # tuple of strings

Tuples are immutable sequences i.c., you cannot change elements of a tuple in place.

2.4.1 Creating Tuples

To create a tuple, put a number of expressions, separaled by commas in parentheses. That is, to
create a tuple you can write in the form given below :

T={()
T = (value, ...)

This construct is known as a tuple display construct.

Creating Empfy Tuple
The empty tuple is ( ). You can also create an empty tuple as :

T =tuple()

Creating Single Element Tuple
Making a tuple with a single element is tricky because if you just give a single element in round
brackets, Python considers it a value only, e.g.,

> t=(1)

P> (1} was treated as an integer expressian,
14— |lence f stores an inieger 1, not a uple

To construct a tuple with one element just add a comma after the single element as shown

below :
To create o one-element tuple, make

>;}t=3,4'-"""'-———,mmuddmmmﬂﬂmff“d
>t

*_______,_._—---"' Now f stores @ tuple, not inieger.
(3,)

Creating Tuples from Existing Sequences
You can also use the built-in tuple type object (tuple( ) ) to create tuples from sequences as per

the syntax given below :

T = tuple(<sequence>)
where <sequence> can be any kind of sequence object including strings, lists and tuples.
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Consider following examples : .
»3>t1 = tuple('helld') ttcreating tuple froma string
3311
{'hl’ ‘E‘lJ ili) llbj 1ul}

235 L = [".v.", "E‘, 'I"", 't'_.. *:T'FI r
>2>12 = tuple(L) # creating tuple froma list
333132

{*“J 1e.} ™ 't., '_f}

Creating Tuple from Keyboard Input

You can use this method of creating tuples of single characters or single digits via keyboard
input.

Consider the code below -

11 =tuple(input('Enter tuple elements 1)
Enter tuple elements : 234567
333 t1

(lll, 1‘.3IJ l4‘, l5|, tElj I?}

But most commonly used method to input tuples is eval(input( )) as shown below :
tuple = eval(input("Enter tuple to be added:"))

print("Tuple you entered:", tuple)
when you execute it, it will work somewhat like :

Enter tuple to be added: (2, 4, "a", "hjkjl, I3, 4])
Tuple you entered : (2, 4, "a", "hjkjl", [3,4])

2.4.2 Tuples vs. Lists
Tuples and lists are very similar yet different. This section is going to talk about the same.

2.4.2A Similarity between Tuples and Lists

Tuples are similar to lists in following ways :

& Length Function len(T) returns the number of items (count) in the tuple T.
© Indexing and Slicing

T[i] returns the item at index i (the first item has index m

, and T[i: j] returns a new
tuple, containing the objects between i and .

<> Membership operators

Both “in” and “not in’ operators work on Tuples also, That is,

in tells if an element is
present in the tuple or not and not in does the opposite.

© Concatenation and Replication operators + and *

The + operator adds one tuple to the end of another, THe * operator repeats a tuple.
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The individual elements of a tuple are accessed through their indexes given in
square brackets. Consider the following examples :

>>> vowels = ('a, ‘¢, '{', "0, 'u)

>>> vowels[4]

"u'

22> vowels[-1]

"W

& Accessing Individual Elements

2.4.28 Difference between Tuples and Lists

Tnph:s are not mutable, while lisfs are. You cannot change individual elements of a tupie in place,
but lists allow you to do so. That is, following statement is fully valid for lists (BUT not for tuples).
If we have a list L and a tuple T, then

L[i] = element #is valid

is VALID for Lists. BUT
T[i] = element #1is invalid

is INVALID for tuples as you cannot perform item-assignment in immutable types.

2.4.3 Tuple Operations
In this section, we shall talk about most common tuple operations, briefly.

2.4.3A Traversing a Tuple

Traversing a tuple means accessing and processing each element of it. The for loop makes it easy
to traverse or loop over the items in a tuple, as per following syntax :

for <item> in <Tuple>:
process each item here

For example, following loop shows each item of a tuple T in separate lines :
T=(P, W, ', )
forainT:
print(T[a])

The above loop will produce result as :

M= =

2.4.3B Joining Tuples
The + operator, the concatenation operator, when used with two tuples, joins two tuples.
Consider the example given below :
>»>tpll=(1, 3, 5)
»»>tpl2 = (6, 7, B)
»>»>tpll + tpl2
(1, 3,5.6,7,8)
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.....................................
...........................................................................

: Sometimes you need to concatenate a tuple (say tpl) with another tuple containing only ong
. element. In that case, if you write statement like :
© 3 tpl+ (3)

: Python will return an error like :
: TypeErrer @ canonly concatenate tuple (not "int") to tuple

The reason for above erroris: a single value in ( ) is treated as single value not as tuple. That is,
: expressions (3) and (“a’) are integer and string respectively but (3,) and (“a’, ) are single elemen;
. tuples. Thus, following expression won't give any error

> tpl+(3,) |
....................................................................................................

2.4.3C Repeating or Replicating Tuples

Like strings and lists, you can use * operator to replicate a tuple specified number of times, eg.,
»>> tpll*3
[1.1 31 5: 11 3; 5_, 1, 3, 5}

Like strings and lists, you can only use an integer with a * operator when trying to replicate a
tuple.

2.4.3D Slicing the Tuples

Tuple slices, like list-slices or string slices are the sub part of the tuple extracted out. You can use
indexes of tuple elements to create tuple slices as per following format :

seq=T[start:stop]

Recall that index on Jast limit is not included in the tuple slice. Consider the following example:
»>>tpl=(1e, 12, 14, 20, 22, 24, 3@, 32, 34)
»»> seq=tpl [ 3:-3]
>>> seq
(20, 22, 24)

L el
If you want to extract, not consecutive but every other element of the tuple, there is a way out-
the slice sleps. The slice steps are used as per following format :

seq=T[start:stop:step]
Consider some examples to understand this.
»5> tpl
(1e, 12, 14, 2@, 22, 24, 38, 32, 34)
Include every 2nd element, i.e., skip 1 element in
»»> tplfe: 10 : 2] 1——____/ between. Check resulting tuple slice
(1e, 14, 22, 30, 34)

] . Include every 3rd element, i.e.,
>»> tpl[2:10: 3] b i R skip 2 element in between

(14, 24, 34)

>>>tplfic3]e—u =~ Nosiartand stop given. Only siep is given os 3.

That is, from the entire tuple, pick ev
(10, 28, 38) 3rd element for the tuple >
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2.4.38  Unpacking Tuples

Creating a tuple from a set of values is called packing and its reverse, i.e., creating individual
values from a tuple’s elements is called unpacking.

Unpacking is done as per syntax :

<variablel>, <variable2s, <variableds, .=t
where the number of variables in the left side of assignment must match the number of
elements in the tuple.
For example, if we have a tuple as :

t=(1,2, ", )

The length of above tuple tis 4 as there are four elements in it. Now to unpack it, we can write :
W, X, ¥, 2=t

print{w, "-", x, "-", y, "-", 2)
The output will be :
1-2-A-B

2.4.4 Tuple Functions and Methods

1. The len( ) method
This method returns length of the tuple, i.e., the count of elements in the fuple.
Syntax:  len(<tuplex)
»>> employee = ("John', 10600, 24, 'Sales’)
>>> len(employee)

44 ~ The len( )} returns the count of elements in the tuple

2. The max( ) method

This method returns the element from the tuple having maximum value.
Syntax:  max(<tuple>)

»>> tpl = (16, 12, 14, 28, 22, 24, 38, 32, 34)

»>> max(tpl)

34 < ~— Maximum value from tuple tpl is returned

3. The min{ ) method
This method returns the element from the tuple having minimum value.

srntix : min[<‘tuple>] w

¥ tpl = (16, 12,14, 20, 22,24, 30 22, ) Like max{ ), for minl } to work,
»>>min(tpl) the elements of tuple should be
1@ ~—  Maximum value from tuple tpl is returmed ] of sam-f: type.
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4.The index( ) method

It returns the index of an existing element of a tuple.
Syntax : <tuplename> . index (<item>)
>»>tl=(3, 4, 5, 6.0]

»»> t1.index(5)
2

Bul if the given item does not exist in tuple, it raises ValueError exception.

5. The couni{ ) funclion
The count( ) method returns the count of a member element/object in a given sequence
(list/tuple).
Synlax : <sequence name: ., count(<objecty)

»»>t1=(2,4,2,5,7,4,8,9,9,11,7,2)
»2»tl.count(2)

3 . =———— There are 3 socurrences of elenient 2 in given
tuple, lience count() retum 3 here

6. The tuple( ) method With tuple{ ), the argument
. ; _ . _ must be a sequence type le,
This method is actually constructor method that can be used 4 string or a list or a dictionary.

to create tuples from different types of values.

Syntax : tuple(<sequences)
© Creating emphy tuple & Creating a tuple from a list
>>» tuple() »>»> t=tuple([1,2,3])
() s3>t

< Creating tuple from a string Cho sty d
>>> t=tuple(“abc") © Creating a tuple from keys of a dictionary
333t »»>tl=tuple ( {1:"A", 2:"B"})
('a', 'd', 'c') 2211
(1, 2)

PYTHON SEQUENCES : STRINGS, LIST & TUPLES

riP Progress In Pﬂhun 2.1

This ‘PriP’ session is aimed al revising various concepts you learnt in Class XI.

"' Please check the practical component-book - Progress in Computer ,
‘? Science with Python and fill it there in PriP 2.1 under Chapler 2 ofter P!

practically doing it on the computer.

et P
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7.5 DICTIONARIES IN PYTHON

Python dictionaries are a collection of some key-value pairs. Dictionaries are mutatle,
unordered collections with elements in the form of a key : value pairs that assodiate keys to
values.

2.5.1 Creoting a Dictionary

To create a dictionary, you need to include the key : value pairs in curly braces as per following
syntax :

<dictionary-name> = {<key>:<values, <key>:<valuer...}

Following is an example dictionary by the name teachers that stores the names of teachers as
keys and the subjects being taught by them as values of respective keys.

teachers ={ “Dimple" : "Computer Science", "Karen" : “Sociology”,
"Harpreet” : "Mathematics", "Sabah" : "Legal Studies” }

Notice that
& the curly brackets mark the beginning and end of the dictionary,

& each entry (Key : Value) consists of a pair separated by a colon - the key and corresponding
value is given by writing colon () between them,

& the key-value pairs are separated by commas ().
Internally, dictionaries are indexed (i.e., arranged) on the basis of keys.

2.5.2 Accessing Elements of o Diclionary
In dictionaries, the elements are accessed through the keys defined in the key:value pairs, as per
the syntax shown below :

cdictionary-name> [ <key>]

Thus to access the value for key defined as “Karen” in above declared teachers dictionary, vou
will write :
53> teachers["Karen"]
and Python will return
Sociology
Attempting to access a key that doesn't exist causes an error. Consider the following statement

that is trying to access a non-existent key (13) from dictionary teachers.

>»> teachers["Kushal”]
teachers KeyError : 13

the elements (key : value pairs) are unordered ; one cannot access

In Python dictionaries,
elemcnts as per specific order.
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Accessing Keys or Values Simullaneously :

To see all the keys in a dictionary in one go, you may write <dictionary>.keys( ) and to sce all
values in one go, you may wrile <dictionary>.values( ), as shown below :

333 d = {Vowell" : s, "Vowel2" : "¢", "Vowel3" : "1", 'Voweld" : "d", "Vowel5" : "'}

s3> d.keys()

[VowelS', Voweld', 'Vowel3', 'Vowel2', 'Vowell'] «——————————— Fython lists keys in an
arbitrary order,

33> d.values()
['ll‘lJ lulJ li‘l |E.I|l l-all

2.5.3 Charaderistics of a Dictionary
Dictionaries like lists are mutable and that is the only similarity they have with lists. Otherwise,
dictionaries are different type of data structures with following characteristics :
(@) A dictionary is a unordered set of key : value pairs.

(b) Unlike the string, list and tuple, a dictionary is not a sequence because it is unordered
set of elements.

(c) Dictionaries are indexed by keys and ils keys must be of any nor-mutable type.
(d) Cach of the keys within a dictionary must be unique:

(¢) Like lists, dictionaries are also mutable. We can change the value of a certain key “in
place” using the assignment statement as per syntax :

<dictionary>[<key>] = <value>

2.5.4 Dictionary Operations
In this section, we shall briefly talk about various operations possible on Python dictionaries.

2.5.4A Traversing a Diclionary
Traversal of a collection means accessing and processing each element of it. The for loop makes it
easy to traverse or loop over the items in a dicl'iunar}f, as per fﬂllnwing syntax :
for <item> in <Dictionary> :
process each item here

Consider following example that will illustrate this process. A dictionary namely d1 is defined
with three keys —a number, a string, a tuple of integers.

dl={5 : "number”, \
"a" : "strimg®, \
(1,2) : "tuple" }
To traverse the above dictionary, you can write for loop as :
for key ind1l :
print(key, ":", di[key])
The above loop will produce the output as shown below :
a : string

(1, 2) : tuple
5 : number
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. to a dictionary using assignment as per the
following syntax. BUT the key being added must not exist in dictionary and must be unique. If

the key already exists, then this statement will change the value of existing key and no new entry
will be added to dictionary.

0.5.48 Adding Elements fo Dictionary

You can add new elements (key : value pair)

<dictionary>[<key>] = ¢<value>
Consider the following example :

>>> Employee = {'name' : 'John', 'salary : 10000, 'age' : 24}
»>> Employee['dept'] ='Sales’

»»> Employee

{'salary : 10000, 'dept' : 'Sales', ‘age' : 24, 'name' : "John'}

Using this method, you can create new dictionary, if you are adding elements to an empty
dictionary.

2.5.4C Updating Existing Elements in a Dictionary
Updating an element is similar to what we did just now. That is, you can change value of an
existing key using assignment as per following syntax :

dictionary>[<key>] = ¢value>

Consider the following example :
>>» Employee = {'name' : 'John' , 'salary’ : 10000, 'age' : 24}
>>> Employee['salary' ] = 2e8@8
>>> Employee
{'salary : 20060, 'age' : 24, 'name' : 'John'}

But make sure that the key must exist in the dictionary, otherwise new entry will be added to the
dictionary.

Using this technique of adding key : value pairs, you can create dictionaries interactively at
runtime by accepting input from user.

2.2 Write a program to create a dictionary containing names of competition winner students as keys and
number of their wins as values.
rog

xgram

n = int (input("How many students "))
CompWinners = { }
for ain range(n) :
key = input("Name of the student :")
value = int(input("Number of competitions won :"))
CompWinners[key] = value
print("The dictionary now is :")
princ(CompWinners)

30

Viva Technologies
@94257-01888



Viva Technologies

Viva

Technologies

How many students 7 5
name of the student
number of competitions w?n :
name of the student @ zainab
number of competitions won : 3

Name of the student : Nita

number of competitions won @ 3

Name of the student : ROSY

number of competitions won @ 1

Name of the student : Jamshe

Number of competitions won @ 5

The dictionary now is :

{Nita : 3, ‘Naval' : S, 'Zainab' : 3, Rosy : 1, Jamshed : 5}

Naval
5

2.5.4D Deleting Elements from a Dictionary

There are two methods for deleting elements from a dictionary.

(i) To delete a dictionary element or a dictionary entry, i.c., a key:value pair, you can use de|
command. The syntax for doing so is as given below :

del <dictionary>[ <key>]

Consider the following example :
>33 empl3
{'salary' : 10000, 'age' : 24, 'name’ - 'John'}
>>> del empl3['age']
>>> empl3
{'salary' : 10000, 'name' : ‘John'}

But with del statement,

the k o .
dictionary, otherwise Pyth ey that you are giving to delete must exist in the

on will return an error. See below :
>»> del empl3['new]

del empl3['new]

KeyError : 'new

I e]Et ] i 1 .

<dictiunary>.pup(<key>}
The pop( ) method wi
ill not
‘ i i m]u:lnly delete the key:value pair for mentioned key but e
Consider the fnllnwing code exam
>»> employee

{'Salar'-y : 100

. E‘EJ 'age' 124 0 i
535 Emﬂlﬂ}!ee, ity l‘ » Name' :
S Pop('age’)

ple
‘John'}

>>> employee
{'salary . 18000, 'name . 1
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If you try to delete a key which does not exist, the Python returns error. See below :
»>> employee.pop('new')
Emplnyee.pup{’new‘}
KeyError : 'new'

However, pop() method allows you to specify what to display when the given key does
not exist, as per following syntax :

<dictionary>.pop(<key>, <in-case-of-error-show-me>)
For example :

>>>employee.pop(‘'new, "Not Found™)
‘Not Found'

2.5.4E Checking for Existence of a Key

Usual membership operators in and not in work with dictionaries as well. But they can check
for the existence of keys only. You may use them as per syntax given below :

<key> in <dictionary>

<key> not in <dictionary>

— The in operator will return True if the given key is present in the dictionary, otherwise
False.

— The not in operator will return True if the given key is not present in the dictionary,
otherwise False.

Consider the following examples :

>»>empl = {'salary : 19000, 'age’ : 24, 'name’ : 'John'}
| »>»>'age' in empl

True
| »>»>"John’ in empl

False

>>»'John’ not in empl

True

>>>'age' not in empl

False

2.5.5 Dictionary Functions and Methods

1. The len{ ) method

This method returns length of the dictionary , i.c.,, the count of elements (key:value pairs) in the
dictionary. The syntax to use this method is given below :

len(<dictionary>)
eg.,
»>> employee = {'name’ : ‘John', 'salary : 10000, ‘age’ : 24}

»»> len(employee)
3
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2. The clear( ) method .
This method removes all items from the dictionary and the dictionary becomes empty dictionary

post this method. w

¢<dictionary>.clear() SR R R gy
8 elements of : :tij:tionary ir:;ll :1-31:;2:
| ‘ypa' jona el
IR BRLreR= TR 0N Sakapy TlERERCRNS “} 'i:al:ﬂ;:: 'remuvesr:he complete’
>>>Enployeevclean) 'dictionary as an object. After :H
i statement with a dictionary name,|
3 @ ‘that :.ﬂ_ictinnary object no mﬂre
< Eee. now ihe dictionary is emply ,-E)’fsts‘ ﬁ.ml.._e"'e" empty dlﬂ!iﬂnar;r, ;

Wil i AT e

>>>Employee

3. The get{ ) method ‘
With this method, you can get the item with the given key, similar to dictionary [ key 1. If the key is

not present, Python will give error.
¢dictionary>.get( key , [ default ])

€.8.
>>> empli
{'salary : 10000, 'dept : ‘sales’, ‘age’: 24, 'name' : "Jokn'}
>>> empll.get('dept')
'‘Sales’

4. The items( ) method

This method returns all of the items in the dictionary as a sequence of (key, value) tuples. Note
that these are returned in no particular order.

<dictionary>.items()

. The adjacent code gives output as:
employee = {'name' : 'John', 'salary’ : 18000, 'age’ : 24} ¢ 'salary', 10000) mi
myList = employee.items() « (‘age', 24) L
for x inmylList : kG 1fnemm'a_.. "John' ) *

HFERLR) B 1oSSAS S :

5. The keys( ) method

This method returns all of the keys in the dictionary as a sequence of keys (in form of a list). Note
that these are returned in no particular order.

<dictionary>.keys()
£.8. '
>»> employee
{'salary’ : 10008, 'dept’ : 'Sales', 'age’ : 24, 'name' : 'John'}
>>> employee.keys()
['salary’, 'dept’, 'age’, 'name']
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6. The values( ) method

This method e - v ; iy
ot et all the values froms the dicionary as a sequence (a list). Note that these are
returned in no particular order,

<dictionarys,values()
.
»¥> employee
{'salary : 10000, 'dept’ : ‘Sales', "age' : 24, 'name’ : 'John'}
>»> employee,values()
[10000, 'Sales', 24, "John')

7. The update( ) method

This mullln_ul merges key @ valtie pairs from the new dictiomary into the original dictionary, adding
or replacing as needed, The items in the new dictionary are added to the old one and override
any items already there with the same keys,

The syntax to use this method is given below

Digtivmary 1o he Ty dietfonury’s feany will be tuken
upslated '—_-_‘-\"“ ‘__’..--"'_' Jor wplearing sther dicilonary,
<dictionary>.update ( <other-dictionarys)

c.q.

. »»> employeel = ('name’ : ‘John', 'salary : 1900, 'age’ : 24}
Sev, the elemens of dier ’ ' ¥ b ' e "
e N A Jﬂr'::-::g:c >»> employee2 = {'name’ : 'Diya’ , 'salary : 54809, 'dept' : 'Sales'}

elemenis of dictionary 23> employeel.update(employea2)
employee! huving the same keys 35y En'lp] oyeel

i e, of beys ‘name’ and “saleny”
{'salary : 54008, 'dept’ : 'Sales', 'name’ : 'Diya’, 'age' ; 24}
>»» employee2
{'salary : 54088, 'dept' : 'Sales’, 'name’' : 'Diya'}

that adds lists 2 and 3 1o list] as single element each, The resultant list should be in the order of list3,
m elements of listl, list2.

‘ ’ 2.3 Glven three lists as listd = [*a’,'b","¢'] , lst2 = ['"h", 0, ' andd Hist3 = ['0°,"1",°2"]. Write a program
rogra

listi=["a",'b’',"c"]

list2=["h","1",'t"]

VB € o R S S |

print("0Originally :")

print("Listl =", 1istl)

print(“List2=", 1list2)

print("List3=", 1ist3)

# adding 11st2 as single element at the end of 1ist1
listl.append(1ist2) #1ist2 gets added as one element at the end of 11st1
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# adding 1ist3 as single element at the start of 1listl
listl.insert(@,1list3) #listagetsaddedasnneelemewtattheheginninguflistl

print(“After adding two lists as individual elements, list now is :")
print(listl)

The output produced by above program is as follows :

originally :
Listl = [*a', b, 'e')

' otdst2 = 'R, 7Y, ']
tista= ['0*, "1', '2'] _
After adding two lists as individual elements, 1ist now 1s :
[[%0% Y2%,92%0; ta% Wwhte, Ty "'l

that adds individual elements of lists 2 and 3 to list1. The resultant list should be in the order of

‘ - ’ 24 Given three lists as list] = [*a’,‘b",'c’] , list2 = [*h",i",'t’] and list3 = [*0’,'1",'2"]. Write a program
rogra elements of list3, elements of list1, elements of list2.

m

listi=['a','b",'c"]
Mst2=[SHY, 1", e
lista=['8','1', "2"]
print("Originally :")
print(“"Listi=", 1istl)
print("List2 =", 1ist2)
print{"List3 =", 1ist3)

# adding elements of listl at the end of 1ist3
list3.extend(listl)

# adding elements of 1list2 at the end of 1ist3

list3.extend(list2)

print("After adding elements of two lists individually, list now is :")
print(list3)

The output produced by above program is as follows :

originally :

Listl = ['a', 'b', 'c']

© o List2 = ['h*, i, 'y')

L List3 = ['0', '1', '2']

' after adding elements of two 1ists individually, 1ist now is :
[JDII Ill- '2|' -al' lh" ‘Clr |h'l I.ill 'tll

tuplel=("a’,'p’,'p','1l','e",)

P 2.5 Write a program that finds an element's index/position In a twple WITHOUT using index().
rogr,
char = input("Enter a single letter without quotes : ")

am
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if char in tuplel:
count =@
for a in tuplel:
if a |=char:
count +=1
else:
break
print(char, "is at index", count, "in", tuplel)
else:
print(char, "is NOT in", tuplel)

Enter a single letter without quotes : 1
1 is at position 3 in ('a’', 'p', ‘p'. "', 'e")

e — oo mmEom oo e e e

Enter a single letter : p
p is at position 1 in ('a', 'p', 'p', '1', 'e')

2.6 Write a program that checks for presence of a value inside a dictionary and prints its key.
info={'Riya’:'CSc."', 'Mark':"Eco’, 'Ishpreet':'Eng’, ‘Kamaal':'Env.5c'}
inp = input("Enter value to be searched for :")
if inp in info.values():
for a in info:
if info[a] ==inp :
print("The key of given value is", a)
break

rogram

else:
print("Given value does not exist in dictionary”)

Enter value to be searched for : Env.5c
The key of given value is Kamaal

D= s soroosSsrrossssT

Enter value to be searched for : eng
Given value does not exist in dictionary

- e — e —

2.7  The code of previous will not work If the cases of the given value and value inside dictionary are
different. That is, the result (of previous program) will be like :

Enter value to be searched for : eng
Given value does not exist indictionary

| FOgram

Make changes in above program so that the program returns the key, even if the cases differ, i.e.,
match the two values ignoring their cases
info={'Riya’:'CSc.', 'Mark':'Eco’, 'Ishpreet':'Eng’, 'Kamaal':"Env.Sc'}
inp = input("Enter value to be searched for ;")

36
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for a in info:
if info[a].upper() == inp.upper() :
print{"The key of given value is", a)
break

else:
print("“Given value does not exist in dictionary”)

The sample run of above program is as given below :

Enter value to be searched for : eng
The key of given value is Ishpreet

2.6 SORTING TECHNIQUES

Sorting in computer terms means arranging elements in a M

specific order — ascending or increasirg order or descending Sorting, in computer terms,
refers to arranging elements in a
specific order — ascending or

descending.

or decreasing order.

There are multiple ways or techniques or algorithms that you
can apply to sort a group of elements such as selection sort,
insertion sort, bubble sart, heap sorf, quick sort etc.

We shall cover Bubble sort and insertion sorl, as recommended by syllabus.
2.6.1 Bubble Sori

The basic idea of bubble sort is to compare two adjoining values and exchange them if they are
not in proper order. To understand this, have a look at figure 2.3 that visually explains the

process of bubble sort.
>‘<12' 12 12 ®:12 12 12 12 12
16\ .16 £16\W3/~13 13 A3\ .13 13
me 16 A6 @:14 14
13 13 W3/ M8 18 /18 @<1ﬁ 16 186
14 14 14 14 14 @13 18 @X”
17 17 17 17 17 17 17 17 N7/ 18

Figure 2.3

e — —

.

i = 2.8  Program to sort a list using Bubble sort.

' T alist = [ 15,:6; 13,22, 3, 52; 2] e We hawe t_akenap_re-in._ﬂr'a!l'zed Ii_st. You
: print {"Original list is " aList} can event inpul a list prior to soriing it.
n=len(alList)
# Traverse through all list elements
for iinrange(n):

# Last i elements are already in place

37
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f . - — Ty expression will ensure that we do not
orjin range(@, n-i- 1): compare the heavier eloments that have
# traverse the 1ist frome to n-i-1 alrcady settled ai correct position,

# Swap 1f the element found is greater
# than the next element
if alist[j] > alist[j+1]:
alist[j], aList[j+1] = alist[j+1], aList[]]
print ("List after sorting :", alist)

The output produced by above code is like

original list is : [15, 6, 13, 22, 3, 52, 2]

List after sorting : (2, 3, 6, 13, 15, 22, 52]

Insertion sort is a sorting
algorithm that builds a sorted

97 6.2 Insertion Sort list one element at a time fram

. } , ) . the unsorted list by inserting the

Insertion sort is a sorting algorithm that builds a sorted list ane element at its correct position in
element at a time from the unsorted list by inserting the sorted list,

element at its correct position in sorted list.

15 l(::] 14 146 1 13
Grey ling marks |
the tolindary -~ 15| (19) 11
| nl'smtedpart
St s 12 14 15| . 1 13
2 14 15 1 @
. LY
- 1 12 14 16 |®
; L

1 12 13 14 15 16 Id‘nna

Figure 2.4

2.9  Program to sort a sequence using insertion sort.

alist =[15, 6, 13, 22, 3, 52, 2]
rogram x Wy : .t .
print ("Original list is :", alist)
for i in range(1, len(alist)) :
key = aList[i]
j=i-1
while j »=8 and key < aList[j] :
alist[j+1] =aList[j]  #shift elements to right tomake room for key
j=3-1
else:
alist[j+1] =key
print("List after sorting : ", alist)

Original 1ist is : [15, 6, 13, 22, 3, 52, 2]
List after sorting : [2, 3, 6, 13, 15, 22, 52]

38

Viva Technologies
©94257-01888



Viva Technologies

Viva

Technologies

e PYTHON SEQUENCES ; DICTIONARIES, SORTING

ngress In Pyll'lon 2.2

This ‘Pril” session is aimed at revising various concepts you learnt in Class XL

Please check the practical component-book — Progress in Computer
Science with Pythen and fill it there in PriP 2.2 under Chapler 2 after

P
practically doing it on the computer. '

e A e

LET USs REVISE

s |

9 Pythen strings are stored in memory by storing individual characters in contiguous memory locations.
% The index (also called subscript sometimes) is the numbered position of a letter in the string.

“: In Python, indices begin 0 onwards in the forward direction up to length-1 and 1, -2, ... up to — length in the
backward direction. This is called two-way indexing,

& The string slice refers to a part of the string sfstartzend] is the element beginning at start and extending up ta but not
including end.

% Lists are mutable sequences of Python i.e., you can change elements of a list in place.
% Lists index their elements just like strings, i.e., two way indexing.

% Lists are similar to strings in many ways like indexing, slicing and accessing individual elements but they are
different in the sense that Lists are mutable while strings are not.

“& Membership operator in tells if an element s present in the sequence or not and net in does the opposite,

% List slice is an extracted part of a list; list slice is a list in itself. _

% Listart:stop] creates a list slice out of list L with elements falling between indexes start and stop , not including stop.
4 Tuples are immurtable sequences of Python i.e., you cannot change elements of a tuple in place.

% To create a tuple, put a number of comma-separated expressions in round brackets. The empty round brackets i.e., ()
indicate an empty tuple.

Tuples index their elemenits just like strings or lists, i.e., two way indexing.

% Tuples are stored in memory exactly like strings, except that because some of their objects are larger than others,
they store a reference at each index instead of single character as in strings.

% Tuple slice is an extracted part of tuple; tuple slice is a tuple in itself,

. Tfstart;stop] creates a tuple slice out of tuple T with elements falling between indexes start and stop, not including
stop.

% Dictionaries are mutable with elements in the form of a key:value pair that associate keys to values.

4 The keys of a dictionary must be of immutable types.

% In Python dictionaries, the elements (key:velue pairs) are unordered i @ne cannot access element as per specific
order.
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+  Keyvs of a dictionary must be unigue,

?n D:'m'mn.mm. the updation and addition of clements are similar in syntax. But for addition, the key must not exist
in the dictionary and for updation, the key must exist in the dictionary.
Nu Sorting of an array means arranging the array elements in a specified order.

In bubble sort, the adjoining values are compared and exchanged if they are not in proper order. This process Is
repeated until the entire array is sorted.

A

il

ﬁ"’a

Ininscrtion sort, each successive element is picked & inserted atan appropriate position in the previously sorted array.

Solved Problems

—— it = r—— . —

- —_— 2 S

L. What is indexing in context to Python strings ? Why is it also called two-way indexing ?

Solution. In Python strings, each individual character is given a location number, called index and
this process is called indexing.

Python allocates indices in two directions
¥ in forward direction, the indexes are numbered as 0, 1, 2,.... length-1,
@ in backward direction, the indexes are numbered as 1, -2, -3..., length.
This is known as two-way indexing,
2. What is a string slice ? How is it useful ?

Solution. A sub-part or a slice of a string, say s, can be obtained using s [n : m] where 1 and mr are
integers. Python returns all the characters at indices 1, n+1, n+2...m—1 E.8.s

"Well done’ [1: 4] will give ‘'ell’

a2

Figure out the problem with following code fragment. Correct the code and then print the output.

s1="must’
s2="try'
nl=18
nz=3

print(sl+s2)
print(s2 * n2)
print(sl+nl)
. print(s2*s1)
Solution, The problem is with lines 7 and B.

M =~ O U B oW R e

@ Line 7 - print(s1 + n1) will cause error because s1 being a string cannot be concatenated
with a number nl.

This problem can be solved either by changing the operator or operand e.g., all the following
statements will work :

(1) print (s1*nl)
(/) print (s1+str(nl))
() print (s1+5s2)
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¢ Line 8 - print(s2 » s1) will cause error because two strings cannot be used for replication,
The corrected statement will be :
print(s2 + s1)
If we replace the Line 7 with its suggested solution (b), the output will be :

must try

try try try

must 16

try must

4+ Consider the following code -
string = input( "Enter a string :*)
count =3
while True :

if string[e] =="a':
string = string[2 :]

elif string[-1] ="t ;
string = string [: 2]

else ;
count +=1
break

print(string)
print(count)

What will be the output produced, if the input is : (i) aabbec (i) aacchb  (iif) abec

Solution.
(@) bbec  (b) cc () e
4 4 4

3. Consider the following code :

Inp = input("Please enter a string :")
while len(Inp) <=4 :

if Inp[-1]=="2": #condition1
Inp=Inp[@:3]+'c
elif 'a’inInp: #condition 2
Inp=Inp[@] +'bb'
elif not int(Inp[8]) : #condition 3
Inp="1"+1Inp[1:]+'7
else :
Inp=Inp+'¥
print{Inp)
What will be the output produced if the imput is (i) 1bzz, (i)' 1a’ (i)' abc' (i)' Oxy', (v)'xyz'
Solution.
(1) 1bzce (1) 1bb»
(i) endless loop because ‘@ will always remain at index 0 and condition 3 will be repeated endlessly.
(fv) 1> ye* (v) Raises an error as Inp{0] cannot be converted to int.
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6. Writea prﬂgmml that lakes a string 1with multiple words and then capitalizes the first letter of each word and
forms a new string out of it.

Solution,

string = input( “Enter a string :" )
length = len(string)
a=@
end = length
string2 ="' #empty string
while a < length :
ifa==9:
string2 += string[@].upper()
a+=1
elif (string[a] =="'and string[a+1] 1="") :
string2 += string[a)
string2 += string[a+1].upper()
a+=21
else :
string2 +=stringfa]
a+=1
print(“Original String :*, string)
print("Captilized words 5tring", string2)

7. Write a program that reads a string and checks whether it is a palindrone string or not.

Solution.
string = input{“Enter a string :")
length = len({string)
mid = length/2
rev =-1
for a in range(mid) :
if string[a] == string[rev] :
a4=1
rev-=
else :
print(string, "is not a palindrome")
break
else : #loop else
print(string, "isa palindrome")

B. How are lists different from strings when both are sequences ?

Solution. The lists and strings are different in following ways:

(i} The lists are mutable sequences while strings are immutable,
(i) In conseculive locations, a string stores the individual characters while a list stores the

references of its elements.
(iif) Strings store single type of elements — all characlers while lists can store elements belonging

to different types.
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Solution. When a list is contained in another list as a member-element, it is called nested list, e.p
a=[2,3,[4.5])
The above list a has three elements — an integer 2, an integer 3and a list [4, 5), hence it is nested list.

9. What are nested lists ?

10.  What does each of the following expressions evaluate to?
Solution. Suppose that L is the list
[“These”, [“are”, “a"], ["few”, “words"], “that”, “we"”, “will”, “use”).
(@) L[3:4]+L[1:2]
(B) “few" inL[2:3]
(€) “few inL[2]
(d) L[2][1:]
() L[1]+L[2]
Solution.
(z) L[3:4]=[that]
L[1:2] = [["are’, '&']]
L[3:4] + L[1:2] = ['that’, [‘are, 'a']]

(b) False. The string “few” is not an element of this range. L2 : 3] returns a list of elements from
L—=>[["few’, "words’]], this is a list with one element, a list.

(c) True. L[2] returns the list ["few’, “words’], “few” is an element of this list.

(d) L[2] = [Few, words']
L[2][1:] = [words']
() L[1]=[are,a]
L[2] = ['few, ‘words']
L{1] +L[2] = [‘'are', 'd", "Few, 'words']

11. What is the output produced by the following code snippet ?
alst=[1,2,3,4,5,6,7,8,9]
print(aLst[::32])

Solution.
[1,4,7]

12, What will be the output of the following code snippet ?
Lst =[1,2,3,4,5,6,7,8,9]
Lst[::2]=10,20,30,40,50,60
print(Lst)

(a) ValueError : attempt to assign sequence of size 6 to extended slice of size 5

(b) [10, 2, 20, 4, 30, 6, 40, 8, 50, 60]

(c) [1.2, 10,20, 30, 40, 50, 60]

(d) [1,10, 3, 20, 5, 30, 7, 40, 9, 50, 60]
Solution. (a)
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13, What will be the output of the following code snippet 7
values =[]
fori inrange (1,4):
values.append(i)
print (values)
Solution.
(1]
(1, 2]
EL,:2,.3}
14. What will be the output of the following code ?
rec = {"Name" : "Python", “Age":"20"}
r=rec.copy()
print(id(r) == id(rec))

(a) True {b) False (c) 0 (d) 1
Solution. (b)
15, What will be the output of the following code snippet?

dcl={}
delf1] =1
del['1'] =2

dci{1.8]=4

sum=9
for k indcl:

sum += dc1[k]
print (sum)

Solution. 6

16.  Predict the output of following code fragment ;
fruit = {}
f1=['Apple', 'Banana’, 'apple’, 'Banana’]
for index in fl :
if index in fruit:
fruit[index] +=1
else:
fruit[index] =1
print(fruit)
print (len(fruit))

Solution.  {’Apple': 1}
{"Apple': 1, 'Banana’: 1}
{'Apple’: 1, 'Banana': 1, 'apple’: 1}
{'Apple’: 1, 'Banana': 2, 'apple': 1}
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17, Find the error in following code. State the reason of the crror.
alst={"a"i1, b2, ¢"iE)
print (aLst['a‘,'b"])
Solution,
The above code will produce
[‘a’, 'b'] in diclionary aLsl.
It seems that the above code intends lo print the values of two keys ‘a’ and ‘b’, thus we can modify
{he above code to perform Lhis as
alsta fravid, "buee; i3}
print (aLst(['a'], aLst['b’'])

KeyError, the reason being that there is no key same as the list

Now il will give the resull as :

112
18, Find the error in the following code fragment. State the reason beliind the error.

box = {}
jars ={}
crates = {}
box['biscuit']=1
box['cake']=3
jars['jam'] =4
crates['box'] = box
ﬂFatES[ 'jal"‘s*] = jEIr'E
print (crates[box])

Solution. The above code will produce error with print( ) because it is trying to print the value from |

dictionary crates by specify a key which is of a mutable type dictionary(box is a dictionary). There |
can never be a key of mutable type in a dictionary, hence the error. |

The above code can be corrected hy changing the print( ) as :
print (crates['box'])

19, Write the most apprapriate list method to perform the following tasks.

(@) Delete a given elewent front the lisi. (b) Delete 3rd element from the list.
(c) Add an element in the end of the lisi.

(d) Add an element in the beginning of the list.
(e) Add elements of a list in the end of a list,

Solution. (a) remove( ) (1) pop() (o) append() (d) insert{ } (e extend( )

How are tuples different from lists when both are sequences ?
Salution. The tuples and lists are different

20.

in following ways :
@ The tuples are immutable Sequences while lists are mutable

@ Lists can grow or shrink while tuples cannot.

How can you say that a tuple is an ordered lis) of objects ?

Solution. i ered li %

: :csslu; ;:L mph; |5han ordered list of objects. This is evidenced by the fact that the obiects can b
sed Hhrough the use of an ordinal index and for a pi i ] ed

——— given index, same element is retum

21,
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22 Following code is trying to create a tuple
is, Python gives ervor. Why? What is 1
»>t=(6)
>>»> len(t)
Traceback (most recent call last):
File "<pyshellu#gs" s 1ine 1, in <modules
len(t)
Typekrror: object of type'int' has no len()

Solution. The syntax for a tu
shown below :

t= (“a", }

with a single item. But when we try to obtain the length of the tuple
ie solution 7

ple with a single item requires the item to be followed by a comma as

Thus, above t('::de is not creating a tuple in t but an integer, on which len( ) cannot be applied. To
create a tuple in t with single element, the code should be modified as :
»3t=(6,)
>»> len(t)
13. Whal is the length of the tuple shown befow ?
t=((((a,1),,c),d, 2),', 3)
Solution. The length of this tuple is 3 because there are just three elements in the given tuple, Because
a careful look at the given tuple yields that tuple t is made up of :
ti="a", 1
t2=t1,"b", "c"
t3=12,"d", 2
t = ( £3,%", 3)
24.  Can tuples be nested ?

Solution. Tuples can contain other compound objects, including lists, dictionaries, and other tuples.
Hence, tuples can be nested.

25.  How are dictionaries different from lists ?

Solution. The dictionary is similar to lists in the sense that it is also a collection of data-items just like
lists BUT it is different from lists in the sense that lists are sequential collections {ordered) and
dictionaries are non-sequential collechions (unordered).

In lists, where there is an order asseciated with the data-items because they act as storage units for
other objects or variables you've created. Dictionaries are different from lists and tuples because the
group of objects they hold aren’t in any particular order, but rather each object has its own unique
name, commonly known as a key.

26.  How are objects stored in lists and dictionaries different ?
Solution. The objects or values stored in a dictionary can basically be anything (even the nothing type
defined as None), but keys can only be immutable type-objects. £.g., strings, tuples, integers, etc.

27, When are dictionaries more useful than lists ?

Solution. Dictionaries can be much more useful than lists. For example, suppose we wanted to store
all our friends’ cell-phone numbers. We could create a list of pairs (name of friend, phone number),
but once this list becomes long enough searching this list for a specific phone number will get
time-consuming,. Better would be if we could index the list by our friend’s name. This is precisel
what a diztionary does.

Viva Technologies
©94257-01888



List

Viva Technologies

Dictionary A mutable, unordered collection with
Index An integer varioble thal is used to identify the position

Lookup A dictionary operation that lakes o key
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28, Can sequence operations such as slicing and concatenation be applied to dictionaries 7 Why 7
Solution. No, sequence operations like slicing and concatenation cannot be applied on dictignaﬁEE
The reason being, a dictionary is not a sequence. Because it is not maintained in any specific ﬂl'd.;-;
operations that depend on a specific order cannot be used. '
28, Why can’t Lists be used as keys 7
Solution. Lists cannot be used as keys in a dictionary because they are mutable. And a Pythy,
dictionary can have only keys of immutable types.
30, If the addition of a new key:value pair causes the size of the dictionary to grow beyond its original size, gn error
oceurs. True or false ?
Sulution. False. There cannot occur an esror because Dictionaries being the mutable types, they cap
grow or shrink on an as-needed basis,
3l. Cmrsfldrr a dictionary my_points with single-letter keys, each followed by a 2-element tuple representing th
coordinates of a point in an x-y coordinate plane.
my_points={'a': (4, 3),'b': (1, 2),'¢: (5,1)}
Write a program to calculate the maxinmum value from within all of the values tuples at same index,
For example, maximum for 0% index will be computed from values 4, Tand 5 — all the entries at 0% index in the
value-tuple.
Print the result in following format ¢
Maximum Value at index(my_points, 8) =5
Maximum Value at index(my_points, 1) =3
Solution.
my_points={'3': (4, 3),'v': (1, 2), ‘¢ : (5,1)}
highest = [@, 8]
init=0
for a in range(2) :
init=0
for b inmy_points.keys():
val =my points[b][a]
ifinit==9:
highest[a] = val
init+=1
if val » highest[a] :
highest[a] = val
rint("Maximum v " o
p ( alue at index(my_points, *, 3, ") =", highest[a])
GLOSSARY

R . |

elements in the form of o key:value pairs that associote keys fo volve.

of an element and access the element.
of any type.
ond finds the corresponding value,

A mutable sequence of Python that con stare ahijecls
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Mapping Linking of @ key with o volue through some intemal fundlion (hash function).
Nesting Hoving an element of similor Iype inside another element,

Pocking Creabng o tuple from individual values.

Tuple An immulable sequence of elements.

Unpacking Creating indinducl values from a tuple’s elements,

Sorting Aranging clements of o sequence in some order (oscending/descending).

Assignment | -
S — S S S———— NN

Type A : Short Answer Questions/Concepiual Questions

1. What is the internal structure of Python strings ?

3, Write a Python script thal traverses through an inpul siring and prints its characters in different lines -
two characters per line.

3. Discuss the utility and significance of Lists, briefly.

4. What do vou understand by mutability ? What does "in place” task mean ?

5. Start with the list |8, 9, 10]. Da the following :

{1} Set the second entry (index 1)to 17 (1) Add 4, 5 and 6 to the end of the list
{r) Remove the first entry from the list (d) Sort the list
() Double the list {f) Insert 25 at index 3

6. What's a [1:1] if a is a string of at least two characters ? And what if string is shorter ?
7. Whal are the two ways to add something lo a list ? How are they different ?
8 What are the two ways to remove something from a list? How are they different 7
Y. What is the difference between a list and a tuple ?
10. In the Python shell, do the following :
(i) Define a variable named states thal is an emply listk. (i) Add 'Delhi’ to the list.
(iii} MNow add 'Punjab’ to the end of the list.
(i) Define a variable siates2 that is initialized with ‘Rajasthan’, ‘Gujrat’, and ‘Kerala'.
() Add ‘Odisha’ to the beginning of the list.
(vi) Add ‘Tripura’ so thal it is the third state in the list.
{vii) Add 'Haryana' to the list so that il appears before 'Gujrat’. Do this as if you DO NOT KNOW
where ‘Gujrat’ is in the list.
Hinl. See what states2index("Rajasthan”) does. What can you conclude about  what
listname.index(item) does ?
(viii) Remove the 5th state from the list and print that state’s name.
11, Discuss the utility and significance of Tuples, briefly.
12 Ifais (1,2 3)
(@) what is the difference (if any) between a * 3 and (a, a, a) ?
(b) isa® 3 equivalent toa+a+a? {¢) whal is the meaning of a[1:1} ?
(d) what's the difference between af1:2] and a[1:1] ?
13, What is the difference between (30) and (30,) ?
4. Why is a dictionary termed as an unordered collection of objects 7
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15. What type of objects can be used as keys in dictionaries ?

16. Though tuples are immutable type, yet they cannot always be used as keys in a dictionary. What is the
condition to use tuples as a key in a dictionary ?

I7. Dictionary is a mulable type, which means you con modify its contents ? What all is modifiable in
dictionary 7 Can you modify the keys of a dictionary 7

18. How is del D and del Dl<key>| different from one another if D is a dictionary ?

19. Create a dictionary named D with three entries, for keys ‘a’, ‘b’ and ‘c’. What happens if you try to index
a nonexistent key (Dd’]) ? What dues Python do if you try to assign lo a nonexistent key d
(e.g., D["d']="spam’) ?

20. What is sorting ? Name some popular sorting techniques.

21. Discuss Bubble sort and Insertion sort techniques.

’ Type B : Application Based Questions

1. What will be the output produced by following code fragments ?

(@)  y=str(123) () wx="hello"+ (¢} x="helloworld"
x="nello"* 3 "to Python" + print(x[:2], x[:-2], x[-2:])
print(x, y) "world" print(x[6], x[2:4])
x ="hello" + "world" for charin x : print(x[2:-3], x[-4:-2])
y=len(x) y = char
print(y, x) print(y,’':",)

Wrile a short Python code segment that adds up the lengths of all the words in a list and then prints the
average (mean) length. Use the final list from previous question to test your program.
3. Predict the output of the following code snippet ?
a=1{1,2,3,4,5]
print(a[3:0:-1])
4. Predict the output of the following code snippet?
(@) arr=[1, 2, 3, 4, 5, 6] (b)
for iinrange(1, 6):
arr[i-1)=arr[i]
for iinrange(@, 6):

Numbers = [9, 18, 27, 36]
for Num in Numbers -
for Nin range(1, Num#8) :
print(N, "#", end =" ")

print{arr[i], end="") print( ) (CBSE D 2016}
5. Find the errors. State reasons.
@ = L, E, 9.9y (d) t='helle
t[e] =6 t[e] = "o
E} T= 1, "a", 9-2 . !
() t[a][_ ! ] (e) for Name in [Amar, Shveta, Parag]
B IF Name[@] = 's* .
{ﬂ} = [1‘ lla"‘ 9, 2} Pl"int(l"..lame]
RI4] =5 g (CBSE D 2016] |

6. Assuming words is a valid list of words, the program below tries to print the list in
have an error ? If so, why ? (Hint, There are two problems with the code.)
for 1 in range(len(words), @, -1):
print(words[i], end=" ")

reverse. Does it

49
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7. What would be the output of following code if ntpl = ("Hello”, “Nita”, “How's", “life ?") ?
(a, b, ¢, d) =ntpl
print("ais:", a)
print("bis:", b)
print(“cis:", c)
print("d is:", d)
ntpl=(a, b, ¢, d)
print(ntpl{@][@]+ntpl[1][1], ntpl[1])
. What will be the oulpul of the following code ?
tuple_a="a', 'b’
tuple b=('a"', 'b')
print (tuple_a == tuple_b)
(a) 0 () 1 {c) False (d) True
9, What will be the output of the following code snippet ?
rec = {"Name" : "Python", “Age":"28", "Addr" : “N3", “Country" : "USA"™}
idl = id(rec)
del rec
rec = {“Name" : "Python", "Age":"20", “aAddr” :"NJ", "Country" : "USA"}
id2 = id(rec)
print(idl ==1id2)
{a) True (b) False (c) 1 (d) Exception

10. What will be the output of the following code snippet ?

my_dict ={}
my dict[(1,2,4)]=8
my dict[(4,2,1)] =18
my dict[(1,2)]=12
sum= @
for kinmy_dict:
sum +=my_dict[k]
print (sum)
print(my_dict)
11. Write a method in python to displa
terminated with ‘#° if it is not a number.

For example, if the content of list is as follows : -
This List = [‘41" 5 fDROND? , ‘GIRIRADI", 137,

a number and display the element

2 ts of list thrice if it is
g s |CBSE D 2015]

‘ZARA’ ]

The output should be
414141
DROND#

GIRIRAJ#

131313

ZARAH
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12. Name the function/method required to
(i) check if a string contains only uppercase letters
(if) gives the total length of the list. (CBSE D 20y

Type C : Programming Practice/Knowledge bosed Questions

1. Write a program that prompts for a phone number of 10 digits and two dashes, with dashes after g,
arca code and the next three numbers. For example, 017-555-1212 is a legal input.

Display if the phone number entered is valid format or not and display if the phone number is valid g,
not (i.c., contains just the digits and dash at specific places).
Write a program that should prompt the user to type some sentence(s) followed by “enter”, It shoylg
then print the original sentence(s) and the following statistics relating to the sentence(s) :

A Number of words

3

4 Number of characters (including white-space and punctuation)
4 Percenlage of characters that are alpha numeric
Flints

4 Assume any consecutive sequence of non-blank characters in a word.
q

3. Wrile a program thal takes any two lists L and M of the same size and adds their elements together to

form a new list N whose elemerits are sums of the corresponding elements in L and M. For instance, if
L=[3,1,4]and M=[1,5,9], then N should cqual [4, 6, 13].

4. Write a program that rofales the elements of a list so that the element at the first index moves to the

second index, the element in the second index moves to the third index, etc,, and the element in the last
index moves to the first index.

5. Write a short Python code segment that prints the longest word in a list of words,

6. Wrile a program that creates a list of all the integers less than 100 that are multiples of 3 or 5.

7. Define two variables first and second so that first = “limmy” and second = “Johny”. Write a short
Python code segment that swaps the values assigned to these two variables and prints the results.

5. Write a Python program that creates a tuple storing first 9 terms of Fibonacci series.

9. Create a dictionary whose keys are month

names and whose values are the number of days in the
corresponding months.

(1) Ask the user to enter a month name and use the dictionary to tell
month.

(b) Print out all of the keys in alphabetical order.
(€) Print out all of the months with 31 days.

(d) Print out the (key-value) pairs sorted by the number of days in each month.

10. Write a function called addDict(dictl, dict2) which computes the union of two dictionaries. It should

relurn a new dictionary, with all the items in both its arguments (assumed to be dictionaries). If the
same key appears in both arguments, feel free to pick a value from either.

11. Write a program to sort a dictionary’s keys using Bubble sort and
12. Write a program to sort a dictionary’s values using Bubble sort

them how many days are in the

produce the sorted keys as a list
and produce the sorted values as a list
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