nan,
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#listl is the list of six even numbers
>>> listl = [2,4,6,8,10,12]

>>> print (listl)

[2, 4, 6, 8, 10, 12]

#1ist2 is the list of vowels

>>> list2 = ['a','e','"i','0o", "u']
>>> print (list2)

[lal’ |e|, lil’ 'O', lul]

#1ist3 is the list of mixed data types
>>> 1ist3 = [100,23.5,'Hello']
>>> print (list3)

bﬂ L [100, 23.5, 'Hello']
ad g

. #list4 is the list of lists called nested
ke « #1ist
ST N >>> list4 =[['Physics',101], ['Chemistry',202],
. ['Maths',3031]
. llfe >>> print (list4)
uﬂ%ﬂ¢%ﬂuaan « [['Physics', 1011, ['Chemistry', 202],
T ['"Maths', 303]]

D ‘{;‘i ‘i‘j « L edbrel s 911
» J bk “J] . « _ .
i V¥ (String) k21 L12 o S 3 P K S S Bl F 2ir L (List) 2
Jmfted « /== g j .
e 6L S QnF () A
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#initializes a list listl ¢dj
>>> listl = [2,4,6,8,10,12]

>>> 1istl1[0] #return first element of listl

2

>>> 1istl[3] #return fourth element of listl

8

#return error as index is out of range

>>> 1listl[15]

IndexError: list index out of range

#an expression resulting in an integer index
>>> listl[1+4]

12

>>> 1istl[-1] #return first element from right
12

#length of the list listl is assigned to n
>>> n = len(listl)

>>> print (n)

6

#return the last element of the listl

>>> listl[n-1]

12

#return the first element of listl

>>> listl[-n]

2

o e 912
S ahird ot £ JES el s ek _ys n P S5 st P
_<;Cgb

#List listl of colors

>>> listl = ['Red', '"Green', 'Blue', 'Orange’']
#change/override the fourth element of listl
>>> 1istl[3] = 'Black'

>>> listl #print the modified list listl

['Red', 'Green', 'Blue', 'Black']
(L1IST OPERATIONS) J’bengz”_:rLf'l{.b) 9.2

J‘ 501 Lo C‘C b J Jassse 14 J (Operations)J ,L{__J;ug) Il ."/_"/’ (475
b

Qb v
(Concatenation) ﬂﬁ( 9.2.1

ol 1| );L/JW’K/‘%/?T%UL@%/:WQNIJ&J+ ﬂu’: u;.L.
_gE S

#listl is 1list of first five odd integers
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._,‘,7 >>> listl = [1,3,5,7,9]
#list2 is list of first five even integers
>>> list2 = [2,4,6,8,10]
felements of listl followed by list2
>>> listl + list2
(1, 3, 5, 7, 9, 2, 4, 6, 8, 10]
>>> 1ist3 = ['Red',6 'Green',6 'Blue']
>>> list4 = ['Cyan', 'Magenta', 'Yellow'
, 'Black']

>>> 1ist3 + listd
['Red', '"Green', 'Blue', 'Cyan', 'Magenta’',
'Yellow', "Black']

AN G Smd J’u%‘?l(ism list3 dist2 list] ($Pe Ul e
LLL S AL S b P e
b Aba e Sl L '+'ﬁ47ﬁ?{%g ST e L
(Concatenate) (’ U MJ:}‘{ Vel 7S PRY u);/&/Lg (7/’7.% b

-Ladlgn/: ETypeError ;UZZ:_!?L/’/
>>> 1listl = [1,2,3]
>>> strl = "abc"
>>> listl + strl
TypeError: can only concatenate list (not
"str") to list

(Repetition) J’/"{ 9.2.2
s d e AL S e {/'i./jd/lbe b b *uwu:‘?u‘?g
< S

>>> listl = ['Hello']

#elements of listl repeated 4 times
>>> listl * 4
['Hello', 'Hello',

'Hello', 'Hello']

(Membership) c>;~6 9.2.3
“eszrt e AN e b St Uin' T AL S
_c‘-t‘/QU;False/Z:uﬂct“.lz}/;;lﬁTrueéubL.i:‘?%)ﬁrﬁ

>>> listl = ['Red', 'Green', 'Blue']
>>> '"Green' in listl
True

>>> 'Cyan' in listl
False
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cur4ﬁz£r)ﬁ/¥Lﬁ¢w4re§;tﬂﬂ¢gﬁgﬁiffrue;ﬁbuﬂ§?€k47”notin”
b bUE P False 26145

>>> listl = ['Red',6 'Green', 'Blue']
>>> 'Cyan' not in listl

True

>>> 'Green' not in listl

False

(Slicing) _£71-9.2.4
e CP G e DWIR T A

>>> listl =['Red', 'Green', 'Blue', 'Cyan’',
'Magenta', 'Yellow', 'Black"']

>>> 1istl1[2:6]

['Blue', 'Cyan', 'Magenta', 'Yellow']

#1listl is truncated to the end of the list
>>> 1ist1[2:20] #second index is out of range
['Blue', 'Cyan', 'Magenta', 'Yellow',

'Black']

>>> 1istl[7:2] #first index > second index
[] #results in an empty list

#return sublist from index 0 to 4
>>> 1listl[:5] #first index missing
['Red', "Green', 'Blue', 'Cyan', "Magenta']

#slicing with a given step size
>>> 1istl[0:6:2]
['"Red', "'Blue', 'Magenta']

#negative indexes

#felements at index -6,-5,-4,-3 are sliced
>>> 1listl[-6:-2]
['Green', 'Blue', 'Cyan', 'Magenta']

#both first and last index missing
>>> listl[::2] #step size 2 on entire list
['Red', 'Blue', "Magenta', 'Black']

#negative step size

#whole list in the reverse order

>>> Jlistl[::-1]

['Black', 'Yellow', "Magenta', 'Cyan', 'Blue’',
'Green', '"Red']

*
<y
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IS~ 16 len(list 1)
-§_bﬁf

(TRAVERSING A LisT)»:b/62-9.3
uwuutéfw’;ﬂ&’&gﬁziuziﬂw@) whileg?/}’ For 4

_gES
quy’L/UtMK.,) For (A)
>>> listl = ['Red',6 'Green',6 'Blue', 'Yellow',
'Black']
>>> for item in listl:
print (item)
Red
Green
Blue
Yellow
Black

-LLJW’KuiS len()s/range() <2 )'/»Q—/ u’"’gﬂ:&’ el

>>> for i in range(len(listl)):
print (1istl[i])

Red
Green
Blue
Yellow
Black

216 AL S J1E_sWhile (B)

>>> listl = ['Red',6 'Green',6 'Blue', 'Yellow',
'Black']
>>> 1 =0
>>> while 1 < len(listl):
print (1istl[i])
i +=1

Red
Green
Blue
Yellow
Black
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(L1sT METHODS AND BUILT-IN FUNCTIONS)
cuﬁu!‘ugm(o;&éj.éu@uf/?ﬁ@“gnufﬁ@%;ﬁuﬁw%’e’w
L 91 e L

Uiﬁ;:)’d’»&é[,d,ywuﬁy 9.1 ie

J& oo B
>>> listl = [10,20,30,40,50] ddelaJdbi.@dlfg4¢¢£:¢w&£i7 len()
>>> len(listl) o .

. e b

>>> listl = list() e T oYU TN | Tist()
>>> listl . * ..

[ e tSES

>>> strl = 'aeiou' - G

>>> listl = list(strl) §;b%5»&J@4z¢Z:¢gqﬁTuPLUj?7

>>> listl o &

['a'I 'e'l 'i'l 'o'l 'u'] ‘C"_t'/Lk.QJ&):,)J

>>> listl = [10,20,30,40] . . >

>>> listl.append (50) MMI’L"L%éJ.&{/}LM’{” append()
>>> listl & o

[10, 20, 30, 40, 50] ‘f’k”{}VUC74:°”J

>>> listl = [10,20,30,40] 'C-Cgh¢/{f§é&pb

>>> listl.append([50,60]) ¢

>>> listl

[10, 20, 30, 40, [50, 601]

>>> listl = [10,20,30] L pd 1l b L Lyl o7 | extend()
>>> list2 = [40,50] " o v

>>> listl.extend(list2) e b S TL s e*

>>> listl ‘

[10, 20, 30, 40, 50]

>>> listl = [10,20,30,40,50] e S Pt A | insert
>>> listl.insert (2,25) ¢ ® -

>>> listl

[10, 20, 25, 30, 40, 50]

>>> listl.insert (0,5)

>>> listl

[5, 10, 20, 25, 30, 40, 50]

>>> listl = [10,20,30,10,40,10] L;g;tﬂﬁu;g/u?iﬂgyJu{;Vd/BQ; count()
>>> listl.count(10) ‘ .

3 e bl

>>> listl.count (90)
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>>> 1listl = [10,20,30,20,40,10] t'/'/ UJ/JC”M: “&L ’ V'J .
-k P o0 index
>>> listl.index (20) /i c (K4 /4’uf O
. CValueErrorie U575 4% e
>>> listl.index (90) & ‘ B L
ValueError: 90 is not in list _c.dbn
— Y
>>> 1listl = [10,20,30,40,50,30] o,ﬁ_ég,/@,[;(_&),@i&né_, remove()
>>> listl.remove (30) ‘
>>> listl {%6},;/&4&/}14"_)}2}/‘;/)”}/;
[10, 20, 40, 50, 30] 2 _ .
9ﬁ1£yy@ﬁﬁ.§.t/éuGi;%l.bé.n
>>> listl.remove (90) - . .
ValueError:list.remove (x):x not _§_d@nﬂw\hﬂueErnnL@;
in list
>>> 1istl = [10,20,30,40,50,60] b;f? gfch . . /. o
>>> listl.pop (3) LoV “/"g‘f%L//fw’(/d‘ﬂ pop()
40 b
5 (ool ol /%
>>> listl e "'”?“fgu‘&{”b‘/'/f
[10, 20, 30, 50, 60] | 75 '/jy; ,,/( . B
TR A e o/l
>>> 1istl = [10,20,30,40,50,60] g uf}”zfcfd ¢ C 65
Zg> Listl.pop() Li/;l‘gt‘///;lﬁ:(/‘;’d]"fég/’d;ba
>>> listl .
[10, 20, 30, 40, 50] -‘Llaﬁ/@/lvcd’»)
>>> 1listl = [34,66,12,89,28,99] I A P reverse()
>>> listl.reverse() ¢ y A
>>> listl
[ 99, 28, 89, 12, 66, 34]
>>> listl = [ 'Tiger' , 'Zebra' ,
'Lion' 'Cat' , 'Elephant' , 'Dog']
>>> listl.reverse()
>>> listl
['Dog', 'Elephant’, 'cCat’',
'Lion', 'Zebra', 'Tiger']
>>>1istl=['Tiger', 'Zebra', 'Lion"', dluJéiiLﬂéLfy/1%2:}{&§££/L sord)
o ¢ 3 3

'Cat', 'Elephant' , 'Dog']

>>> listl.sort()

>>> listl

['Cat', '"Dog', 'Elephant', 'Lion',
'Tiger', 'Zebra']

>>> 1listl = [34,66,12,89,28,99]
>>> listl.sort (reverse = True)
>>> listl

[99,89,66,34,28,12]

Usz L Sowme 2L S U J>§. t‘/'U:Q

Y P IY Sy
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>>> 1listl = [23,45,11,67,85,56] Sorted)
>>> list2 = sorted(listl)
>>> listl
[23, 45, 11, 67, 85, 506]
>>> 1list2
(11, 23, 45, 56, 67, 85]

>>> 1listl = [34,12,63,39,92,44] o cS o8 e 5 :
>>> min (listl) L/;;U’[/L)%’LJLQ/LJ mln()
12 e

>>> max (listl) . ¢

92 0 e b ool e A | max()
>>> sum(listl)

284 -

< L:'/’} s (‘fJI bl Y el sum()

(NESTED LIST) &4t 9.5
e bl 15 Qb L AL G S e A

9.20J)¢
>>> 1listl = [1,2,'a','c',[6,7,81,4,9]
#fifth element of 1list 1s also a list

>>> listl[4]
(6, 7, 8]

-Jn&/&‘% list1[i][j] Jfﬁ’,,u:":;i i J’”fu}é’éusﬂ LA p
,;‘bfiwwmu{‘j‘ff}u/wt(a@L Fe s e iuﬁ/w,;
K2 bd £
-4%/7/?452_444_ oLt AL 165 10201
>>> 1istl([4][1]
;index i gives the fifth element of listl
#which is a list

#index J gives the second element in the
#nested list

(COPYING LISTS) L'/C,l?«ﬁ d/.w’ 9.6
p/;ﬁﬁml)d/»c;U%Lgéb)UVT&LJCQJ%KLJUW§_Jndangg

7

-b
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>>> listl = [1,2,3]
>>> 1list2 listl
>>> listl

(1, 2, 3]

>>> 1ist2

(1, 2, 3]

LTS list2le bhlistl i 2 e tJUF KF S S list2 = listlul
St g Ui e G or Plistldist2 Ul 3765
-d;@7wugLf¢/{20ui47

>>> listl.append(10)

>>> listl

(1, 2, 3, 10]

>>> 1ist2

(1, 2, 3, 10]

%%-QEEE/C§4;¢A611Q/5064L¢£::4?ﬁ7@ﬁ4ﬁU?ﬁJ“£bPulb)dﬁh

3 e g i S e list) e A2 b e E S
_+t@gJWan@copy() Iy g is

13/
e VUSE Aot 2 b e LS A A S

newlList = oldList[:]

9.3

>>> 1listl = [1,2,3,4,5]
>>> 1ist2 = listl[:]
>>> 1ist2

[1, 2, 3, 4, 5]

23/
g S hst()f%l@c«,éi, )Jn;‘,?/,w(?

newlList = list (oldList)
9.4J¢

>>> 1istl = [10,20,30,40]
>>> 1ist2 list (listl)
>>> 1list2

[10, 20, 30, 40]

33/
S B AL )6 copy ()t
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import copy #import the library copy

#use copy () function of library copy
newlList = copy.copy(oldList)

9.5
>>> import copy
>>> 1listl = [1,2,3,4,5]
>>> list2 = copy.copy(listl)
>>> 1list2

(1, 2, 3, 4, 5]

wAy bl s L AP 97

(LIST AS ARGUMENT TO A FUNCTION)

e bbb b s e b U g s T P

JEnSerel S (A
bbb eSSt e B AR

uﬁ/ L el T st o Eolel Ut ey s opr g b £ i

_‘LQJ/QL’alKSUi'/;Cg/;z:Mu&’g_‘at’lggugfincrement()

Ll W oSy d L8 St pel ol 91 pufsy
e b S

#Program 9-1
#Function to increment the elements of the list passed as argument
def increment (list?2):
for i in range(0,len(list2)):
#5 is added to individual elements in the list
list2[i] += 5
print ('Reference of list Inside Function',id(list2))
#end of function
listl = [10,20,30,40,50] #Create a list
print ("Reference of list in Main",id(listl))
print ("The list before the function call")
print (listl)
increment (listl) #1istl is passed as parameter to function

print ("The list after the function call")
print (listl)
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Reference of list in Main 70615968

The list before the function call

(10, 20, 30, 40, 50]

Reference of list Inside Function 70615968 #The id remains same
The list after the function call

[15, 25, 35, 45, 55]

LN ZuT g 8 ST\ b o Ao S aalie
S B st A P eSS s el A s S
SIS Tz 5 Je S RA GG AnL B0 (@)
4&«”&@0’{@/&)&;@Juﬁfifui@;+3%wf;fui6;/)’+3@
_Lag;fu.?j:lﬁuﬁui@l.l,'gtg
Uil S3igt ool LTS bl e 9-201

#Program 9-2
#Function to increment the elements of the list passed as argument
def increment (list?2):

print ("\nID of list inside function before assignment:",

id(1list2))

list2 = [15,25,35,45,55] #List2 assigned a new list

print ("ID of list changes inside function after assignment:",
id(1list2))

print ("The list inside the function after assignment is:")
print (1list2)
#end of function

listl = [10,20,30,40,50] #Create a list

print ("ID of list before function call:",id(listl))
print ("The list before function call:")

print (listl)

increment (1istl) #1listl passed as parameter to function
print ("\nID of list after function call:',id(listl))
print ("The list after the function call:")

print (listl)

ID of list before function call: 65565640
The list before function call:
[10, 20, 30, 40, 50]

ID of list inside function before assignment:65565640
ID of list changes inside function after assignment:65565600
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The list inside the function after assignment is:
[15, 25, 35, 45, 55]

ID of list after function call: 65565640
The 1list after the function call:
(10, 20, 30, 40, 50]

(LIST MANIPULATION) U254 2 9.8

U g/.uw Kuss P2l J),wu:ymé_/dz@]fyﬁut LI
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#Program 9-3

#Menu driven program to do various list operations
[22,4,16,38,13] #myList already has 5 elements
0

while True:

myList

choice

print ("The list 'myList' has the following elements", myList)

(
print ("\nL I S T OPERATTIONS")
print (" 1. Append an element")
print (" 2. Insert an element at the desired position")
print (" 3. Append a list to the given list")
print (" 4. Modify an existing element")
print (" 5. Delete an existing element by its position")
print (" 6. Delete an existing element by its value")
print (" 7. Sort the list in ascending order")
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print (" 8. Sort the list in descending order")
print (" 9. Display the 1list")

print (" 10. Exit")

choice = int (input ("ENTER YOUR CHOICE (1-10): ™))

#append element

if choice == 1:
element = int (input ("Enter the element to be appended: "))
myList.append(element)

print ("The element has been appended\n")

#insert an element at desired position

elif choice == 2:
element = int (input ("Enter the element to be inserted: "))
pos = int (input ("Enter the position:"))

myList.insert (pos,element)
print ("The element has been inserted\n")

fappend a list to the given list

elif choice ==
newlList = eval (input( "Enter the elements separated by commas"))
myList.extend(list (newList))
print ("The list has been appended\n")

#modify an existing element

elif choice == 4:
i = int (input ("Enter the position of the element to be
modified: "))
if 1 < len(myList):
newElement = int (input ("Enter the new element: "))
oldElement = myList[i]
myList[i] = newElement
print ("The element",oldElement, "has been modified\n")
else:

print ("Position of the element is more than the length
of list™)

#delete an existing element by position
elif choice ==
i = int (input ("Enter the position of the element to be
deleted: "))
if 1 < len(myList):
element = myList.pop (1)
print ("The element",element, "has been deleted\n")

else:
print ("\nPosition of the element is more than the length
of list")
#delete an existing element by value
elif choice == 6:

element = int (input ("\nEnter the element to be deleted: "))
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if element in myList:

myList.remove (element)

print ("\nThe element",element, "has been deleted\n")
else:

print ("\nElement",element, "is not present in the list")

#list in sorted order

elif choice ==
myList.sort ()
print ("\nThe list has been sorted")

#1list in reverse sorted order
elif choice ==
myList.sort (reverse = True)
print ("\nThe list has been sorted in reverse order")

#display the list
elif choice ==
print ("\nThe list is:", myList)

#exit from the menu
elif choice == 10:
break
else:
print ("Choice is not valid")
print ("\n\nPress any key to continue.............. ")
ch = input ()

The list 'myList' has the following elements [22, 4, 16, 38, 13]

L IST OPERATTIONS

Append an element

Insert an element at the desired position
Append a list to the given list

Modify an existing element

Delete an existing element by its position
Delete an existing element by its value
Sort the list in ascending order

Sort the list in descending order

Display the list

10. Exit

ENTER YOUR CHOICE (1-10): 8

O 1 o U W N

Nej

The list has been sorted in reverse order
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The list 'myList' has the following elements [38, 22, 16, 13, 4]

L I ST OPERATTIONS

Append an element

Insert an element at the desired position
Append a list to the given list

Modify an existing element

Delete an existing element by its position
Delete an existing element by its value
Sort the list in ascending order

Sort the list in descending order

Display the list

Exit

O W O J o U b w N

=

ENTER YOUR CHOICE (1-10): 5
Enter the position of the element to be deleted: 2
The element 16 has been deleted

The list 'myList' has the following elements [38, 22, 13, 4]

L I ST OPERATTIONS

Append an element

Insert an element at the desired position
Append a list to the given list

. Modify an existing element

Delete an existing element by its position
Delete an existing element by its value
Sort the list in ascending order

Sort the list in descending order

Display the list

Exit

O W W - o U > W DN -

=
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#Program 9-4
#Function to calculate average marks of n students
def computeAverage (listl,n):
#initialize total
total = 0
for marks in listl:
#add marks to total
total = total + marks
average = total / n
return average
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#create an empty list
listl = []
print ("How many students marks you want to enter: ")
n = int (input())
for i in range(0,n):
print ("Enter marks of student", (i+1),":™)
marks = int (input())
#append marks in the list
listl.append (marks)
average = computeAverage (listl,n)

print ("Average marks of",n,"students is:",average)

How many students marks you want to enter:
5

Enter marks of student 1:

45

Enter marks of student 2:

89

Enter marks of student 3:

79

Enter marks of student 4:

76

Enter marks of student 5:

55

Average marks of 5 students is: 68.8

Sete b P B e 8 50l o 9-501/
‘Lu?}”uo/l-uﬁ‘}g ‘L)}?}"u: ey Lj:@l’fﬁb d/élp
-"L{.."f/? g';wtﬁvgﬁ‘aﬂﬁﬂﬁﬁ.éf /zlb'(l.'o’»(),w?

#Program 9-5
#Function to check if a number is present in the list or not
def linearSearch (num,listl):

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

if listl[i] == num: #num is present
return 1 #return the position
return None #num is not present in the list

#end of function

listl = [] #Create an empty list
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print ("How many numbers do you want to enter in the list: ")
maximum = int (input())

print ("Enter a list of numbers: ")

for i in range (0, maximum) :

n = int (input ())

listl.append (n) #append numbers to the list
num = int (input ("Enter the number to be searched: "))
result = linearSearch (num,listl)

if result is None:
print ("Number",num, "is not present in the list")
else:
print ("Number",num, "is present at",result + 1, "position")

How many numbers do you want to enter in the list:
5

Enter a list of numbers:

23

567

12

89

324

Enter the number to be searched:12

Number 12 is present at 3 position
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-‘ng‘g.zafﬁze,gﬁcmmnm °
len(), list(), append|(), :J¢ J J,yﬂu'&’é;pf‘é Lt @
extend(), insert(),count(), find(), remove(), pop(),

reverse(), sort(), sorted(), min(), max(), sum()

‘j;‘

B (e DBt i -1

i. listl = [12,32,65,26,80,10]
listl.sort ()
print (listl)

ii. listl = [12,32,65,26,80,10]
sorted(listl)
print(listl)

iii. listl = [1,2,3,4,5,6,7,8,9,10]
listl[::-2]
listl[:3] + 1listl[3:]

iv. listl = [1,2,3,4,5]
listl[len(listl)-1]

myListtd zsr WM G55 myList e f 3o
oL v y// el

myList = [10,20,30,40]
i. myList.append([50,60])
ii. myList.extend ([80,907)

a2 K S s

myList = [1,2,3,4,5,6,7,8,9,10]
for i in range (0, len(myList)) :
if 1%2 == 0:
print (myList[i])

?ghwtaé?kﬂﬁyébiii@u?

a. myList = [1,2,3,4,5,6,7,8,9,10]
del myList[3:]
print (myList)

b. myList = [1,2,3,4,5,6,7,8,9,10]
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*
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del myList[:5]
print (myList)
c. mylList = [1,2,3,4,5,6,7,8,9,10]
c. del myList[::2]
print (myList)
_z;_tzJ/'uwai u’"’a extend () »+! append() £ &/
Iéélf;ﬁx{zigu#

listl = [6,7,8,9]

S 3Ll (P DU L5200 Tist]

a. listl * 2
b. listl *= 2
c. listl = 1listl * 2

&JJ:)',?/,&’/(MZ. KUJ/,}M/:}LC}:W@%L.‘/:UM(U)L@é (VJ bLi
—e P

stRecord = ['Raman', 'A-36',[56,98,99,72,69],
78.8]
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