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4.2 WHAT IS A LIBRARY ?
As mentioned above that a library is a collection of mﬂffule& (and I’}:a‘fkagﬂs}‘that together g
to a specific type of applications or requirements. Atllbfﬂr}’ can I f"*f ""“:'“lple modules iy,
This will become clearer to you when we talk about “what modules are’ in coming Jine 1

Some commonly used Python libraries are |
() Python standard library. This library is distributed with Python that containg Modue
for various types of functionalities. Some com monly used modules of Pythan standar
library are :
& math module, which provides mathematical functions to support different types of
calculations.
& cmath module, which provides mathematical functions for complex numbers,
o random module, which provides functions for generating pseudo-randop,
numbers.
& statistics module, which provides mathematical statistics functions.
& Urllib module, which provides URL handling functions so that you can access
websites from within Your program.

(i) NumDPy library. This library provides some advance math funclionalities along with
tools to create and manipulate numeric arrays.

as listed below :

(iif) Saly library. This is another useful library that offers algorithmic and mathematical
tools for scientific caleulations.

(iv) tkinter library. This library provides traditional Python user interface toolkit and helps
you to create userfriendly GUI interface for different types of applications.

(v) Malplotlib library. This library offers many functions and tools to produce quality
output in variety of formats such as plots, charts, graphs etc.

A library can have multiple modules in it. Let us know what a module means.

4.2.1 What is o Module 2

The act of partitioning a program into individual components (known as modules) is called

modularity. A module is a separate unit in itself. The justification for partitioning a program is
that

© it reduces its complexity to some degree and

< it creates a number of well-defined, documented boundaries within the program.

Another useful feature of having modules, is th

_ ‘ al its contents can be reused in other ngmms‘
without having to rewrite or recreate them,

For example, if someone has created a module say ‘PlayAudio’ to play different audio formats
coming from different sources, ¢.g., mpdplayer, fin-radio player, dvd player ete. Now, while writing
a different program, if someone wanlts to incorporate fin-radio into it, he needs not re-write the

code for it. Rather, he can use the jm-rmmr_,i'mu-“'l,,m,r,-w from PlayAudio module. [sn’t that

amazing ? Re-usage without any re-work - well, that's the beauty of modules.

1. Package will become more clear to you in section 4.5,
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42.1A Structure of o Python Module

A Python mndulle can contain much more than just functions, A Python module is a normal
Python file (.py file) containing one or more of the followin B abjects related to a particular task :

& docstrings !l“i}:ﬂt“ queted comments ; useful for documentation purposes. For documen-
tation, the docstrings should be the first string stored inside a module/function-

body/class,
& variakles and  Jabvels lor data,
conslants
& classes templatesblucprint to create objects of a certain kind.
& ehircts mstances of classes. In general, objects are representation of some real or

abstract entity.
& slafemenlc mstructions

& funchions named group of instructions.

So, we can say that the module "XYZ' means it is file ' XYZ. py.

I'vthon comes loaded with some predefined modules that

vou can v~ and vou can even create vonr own modules, The A Python module is a file |y fila)
Pvthon moedules that come preloaded with Python are called containing  voriobles,  closs
standard Ithrary modules You have worked with one defintions statements  and

functions related to a particular

standard librasy module math carlier and in this chapter, e

you shall also Jeam v word with another <tandard librany
module @ random moodule

Figure 4.1 shows the pereral congo-ition - atroetuee o a1y thon module.

—— e

srpunt

Figure 4.1 Composition/Structure of a Python Module

@ isindependent grouping of code and data

. (variables, definitions, statements and functions),
. S

I
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Let's have a lok at an example module; namely tempConversion in figure 4.2,

(Please note, it is not from Python’s standard library ; it is d user craqied R, shovher: fyp Yoyr

understanding purposes}.

—_ _—-_'_—'—-—_
# tempConversion.py
. - ([N [T}
ww weanversion functions between fahrenhelt and centrigrade
b
) A doesering - Theve are hwo more docsirin 2 i
# Functicns ihis smrindeale — ene eaeh insitle each funceion
def to_centigrade(x):
T ] Two Jﬁiﬂfﬂlﬂﬁ"!ﬁ’ﬁ'ﬂlﬂﬂng !.Hn'n'q

" " "Returns: x converted to centigrade 4— inoduile tempCornversion py
return5* {(x-32) /9.8

STYLE-CONVENTION

| ; aiank i {
def to_fahrenhait(x): o ol

" " "Heturns: x converted to fahrenheit"
return 9 * % / 5.0+ 32

Tukr eprsrunrs defind
# Constants i
*
FREEZING C=9.8 #water freezing temp. (in celcius)
FREEZING F = 32.8 # water freezing temp. (in fahrenheit)

Figure £.2 A sample module (tempCanversion.py)

The elements of module shown in figure 4.2 are :

Name of the module  tempConversion

Module file wame tempConversion,py
Contains T Fanctions

{1) to_centigradel ) (1) to_fahrenheit( )
Tieo Constangs? (1) FREEZING C (i) FREEZING T
Three docstrings (triple quotes strings)
The docstrings of a module are displaved as

command on Python's Shell
<module-names> command -

L‘lﬂf-‘umr_'ntatitm, when you issue following
prompt >=>  after importing the module with import

heIp{cmdule—namep}

Forexample, after importing module given in £ ig.4.2, ie, module tempConversion, if we write

help (tempConversion)

2. Please note, thereis ng separate entity like constants in Python : it is

hitne value the prosmorier sante s SHRRS i : Just for understanging Purposes to refer to something

Togram,
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python will display all docstrings along with module name, fi

lenam :
as shown below : €, functions’ name and

constant

33> import temConversion
>33 help(tempConversion})
Help an module tempConversion :

NAME
tempConversion - Conversion functions between fahrenheit and centigrade

E

FILE

c:\.pythnn3?\pythonwork\tempcnnversicm.p*_.,r \

FUNCTIONS [,__- - .
) The docstrings of module

to_centipgrade(x) = displaved us documeniaiion

e

- L S CE R =

Returns : x converted to centigrade * =

to_fahrenheit(x) /

Returns : x converted to fahrenheit

DATA
FREEZING C - 8.8

FREEZING_ F = 32.0 w

Thete is one m It o Rlkiir " ~oolicd 10 & The docstrings are triple guoted strings
: () S rpe in a Python medule/program which

module, gives you names of all that is defined inside the are displayed as document when

module, (see below) help [<module-or-program-nome)

. command is issued.
*¥> 1mport tempConversion

553 dir[temp[onversiun}@/

['FREEZING_C', 'FREEZING_F', ' builtins_', '_doc_', '_file /,
'_name ',' package ', 'to_centigrade, 'to_fahrenheit']

General docString conventions arc :
€ First letter of first line is a capital letter.
€ Second line is blank line.
< Rest of the details begin from third line,

43 IMPORTING MODULES IN A PYTHON PROGRAM

As mentioned before, in Python if you want lo use the deﬁnit_-ions'inside atn:odulet, rthn_;'n :.-1:111:1t
need to first import the module in your program. Python p!'m;de_: |mpnlrt statement to impo
modules in a program. The import staternent can be used in two forms ;

] P = an
(1)  toimport entire module @ the import <module> comm

. feii
(i) to import selected vbjects ¢ the from <module> import<object> command
from a module
of bath these import commands clear,

P':’“DWEHE subsections will make the utility
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Entire Module
ement can be used to imp

tire module, the impor
ax, | | specify optional elements.)

4.3.1 Importing

The import stal
items. To impaort en
(please remeniler, in synt

ort entire module and even for importin

B sel
t statement can be used as per follow ke

g Syntyy

import modulel [, module2 [, - .- module ] ]

For exmmple, to import a madule, say time, you'll write :

import time * — Aol syt Dedig fmgs il

5 4 - i - N
To import fwe modules namely decimals and fractions, you Il write :

als, fract iong = —— T smesdutes nemely decirals and fractiong

import decim ' -
5o heing Dnporied Wity one fnperd Satemeni,

lly executes the code of module file and then makes it availaply,

your program. The impart statement like the one shown above, imports entire modulg ;,
[ . TG " N e

everything defined inside the module — function definitions, varighles, constants ete,

After importing a module, you can use any function/ m

definition of the imported module as per fullowing syntax : . :
P F B ¥ After importing a module, to accesy
¢module-name>. ¢function-name>() ane of the functions, you have 1
specify the name of the madule and
: . ) . the name of the function, separated
For example, consider the module tempConversion gIven In- gy 3 dot {also known as a periad),
figure 4.2. To use its function to_centigrade( ), we'll be writing : This farmat is called dat notation,

The import statement interna

This way of referring to amodule'sobject is called dot notation.

import tempConversion i oradel ) of
) ; virng function . cemtrifrader ) o
tempConversion. tn_centlgr‘adE{EB .B :] e ieprted monude tempCanversion

The name of a module is stored inside a constant __name__ {prefix & suffix are having two
underscores), You can use it like :

import time w

print(time._ name__)
The name of a module & stored

It will print the name of imported module (see below) inside a constant __name__.
»x> import time
»»» print time._ name
time o
[ 333 |
|

You can given alias name to imported module as
import<module> as <aliasname>
B import tempConversicn as tc

Now you can use name te for the im ported module ¢.g., te.to_centigrade( ).

Pflease note, if i|_1 a module there is another import statement importing an already imported module
(bemm.samg origin), Python will ignore that import statement, Thus, a module once imported will not
re-imported even another import statement for the same module is encountered again.

3. For additional utility of _ name__, refer to Appendix A,
9
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. importing Select Objects from a Module
1

If you want to import some selected items, not all from

\ ; _ ; ; a module, then you can use from
mgdult“-’ import statement as per tu'l'lnwmg syntax :

from ¢<module> import <objectnames [, <objectnames [...]|*
o mpor Single Object

li you want to import a single object from the module like this so that you don't have to prefix
the madule’s name, you can write the name of objoct after keyword import. For instance, to
import just the constant pi from module math, you can wrile :

from math import pi

Now, the constant pii can be used and you need not profix it with module name. That is, to print
the value of pi, atter importing like above, you'll be wriling

print(pi) « Afeer Sfrion <mudules bnport” commd vou need ol aalify
i rrme el mapopned e et sl e ke s

a

e ——

Not this sl

."d DN aaen W amivecfyeliv viaise uaide 1 il
print(math.pi) <= el i) mponad tieauih
e s [INTTY RSN IRN /71 | o it Wi
Do not use module name with imported object if imported through from <modules import
command because now the imported object is part of your program’s environment.
To Import Multiple Objects

If you want to import multiple objects frum the module like this so that youden’t have to prefix
the module’s name, you €an Write the comma separated list of objects after keyword import. For
Instance, to import just twd functions sqrtt ) and poied ) from math module, you'll write :

from math import sgrt, pow

To Import Al Obijects of a Madule

If you want ta import all the items from the module Tike this so that you don’t have to prefix the
module’s name, you can write :

from <modulename> import *
That is, to import all the items from module math, you can write :
from math import *
Now you can use all the defined functions, variables etc from math module, without having to

Prefix module’s name to the imported item name.

433 Python’s Processing of import <module> Command

With every import command issued, Python internally does a series of steps. In this section, we
are briefly discussing the same. Before we discuss the internal processing of import statements,
let's first discuss namespace — an important and related concept, which plavs a role in internal

chexsing of import statement.
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e
Nagmespac o that holds a bunch of names. Before we
B0 on 10 330,

; |, is a spac
A namespace, in general, . ye SE
namespaces in Python terms, consider this real life example.
(8 -

re students from different states having similar namgs

; i here 8

In an interstate student seminar, { ; - Say i

+re three Nalinis, one from Kerala, one from Delhi and one from Odisha. "

As long they are staying in their state's waril, there is no confusion. Since in Delthi, there i one N
]

calling name Nalini would automatically refer to Delhi’s student Nalini. Same applies to Keraly ;4

Odisha wards separately.

But the problem arises when the students |
calling just Nalini would create confusion —w
Odisha’s Nalini or Kerala's Nalini and so on,

rom Delhi, Kerala and Odisha states are sitting ogether
hich state’s Nalini ? So, one needs to qualify the flame a

e

From the above real-life example, we can say thal Kerala ward has its own namespace wher
there no two names as Nalini ; same holds for Delhi and Odishas

In Python terms, namespace can be thought of as a named m

environment holding logical grouping of related objects, Namespace i€ & named loged
You can think of it a8 named list of some names. epvironment  holding  loga
2 ; uping of related ohjeatswihe
For every module {.py file thon cre: 3 Erd ;
everyibdule (.py file), Python creales anamespace ., gamespace, its membe aie
having 1ts name similar to that of moedule’s name. That is, the it refarred without any prefie

PE—

name of moditle time's namespace 15 also time,

When bwo namespaces come together, to resnlve any kind of object-name dispute, Py thon asks
you lo qualify ﬂ‘-ﬂ names of objects as <module-name>.<object-name>, just like in real Lt
““f"mPIEr we did by calling Delhi‘'s Nalini or Odisha’s Nalini and so on. WiHin @ namesp &
abject is referred witheut any prefix.

Processing of import <medule> command

When you issue import <module> commind, internally following things take place:

& the code of imported module js interpreted and executed®
. 1'[.'.'.“1

¢ defined functions and vari o
_ ' ariables created in the : are now available to the Pee

that imported module. he module are now ava

of the

< For imported module, a ne !

p : . th
madiile. W namespiace is setup with the same name a3

ule
_ ' . m.._'ldu]
yMod in your program. Now all the Ob]'-“'?"' zeﬁf"""i &
<object-name>, ¢.¢., if myMod has a function
rred Lo as myMod.checknum( ) in your |_1mgr:]m.

For instance, you imported module m
myMod would be referred as myMod
checknum( ), then it would be rofe

Processing of from < ’
mndu!a} import < .
obije
When you issue lect> command
place ;

from <modulpes j . rhiﬂgﬁ take
mport <abject> command, internally following

& the cod i
code of imported module g interpn-tud and esiccuted 4

: &, Refer lﬁ Appendix A to sto
P execution of modyly
§ main block while im
p

arting.
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& only the asked functions and variables from the module are made available to the

& no new nmmespace is created, the imported definition is just added in the current
namespace, Figure 4.3 illustrates this difference.

Python commarnd

impart Valseq

from Valseq import find_valid_key

|| current namespace

T

Criginal
t | progrAm's
i namespace

| ValSeq | | HE |

; walid sequence dict
| Namespace —— ¢~
[

|| | created for Find_valic key
, imported
| module | soculet s namsspRce
_I"\--._:;'.‘":f— = -
Figure 4.

u That means if your prografi
imported via module, the
same name because there ¢

Following code fragment illustrates this.

from tempConversion import *

FREEZING_C = -17.5
print(FREEZING_C)

The above code will print
=17.5%

If you change above code to the follow
see below 1)

from tempConversion import *

# FREEZING C=-17.5
print(FREEZING C)

Now the above code will give result as :

0.0

hidden,

current namespaco

Find_valid_key

_Ng neEw namespacea
created, imported
pbject is just added
lo original gregram's|

Aamaspace: |
y = -~

Let's consider the module given in LFig 4.2

#it is just a comment now

a5 1o variable from the program shares its name, hence it is not

3 Difference between import<motdules and from <module> impart commands.

already has a variable with the same name as the one
G ikable i yorr pragran will hide imported member with
Jnnot Be two variobles with the saome name in one panespace.

# it will hide FREEZING_C of tempConversion module

ing (we made FREEZING_C =-175as a COMMENT,

[NoTE

Avoid using the
from <madule> import * form of the
impart statement, it may lead to
name clashes. If you use plain import
_<module>, no problems occur.,
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tored inside another module. Such a submodule can also be jmpg fed .
5 ule> [as <alias name>]

Sometimes a module is -
from <parent module> import<submo

e.4. | |
: from products import views P this is alias name for product.views

i rdtal

from products import views as PV stibmadule

4.4 USING PYTHON STANDARD LIBRARY’S FUNCTIONS AND MODULES

Python's standard library is very extensive that offers many built-in functions that YOU can use

without having to import any library, Python's standard library is by default available, soyo
don’t need to import it separately.

Python's standard library also offers, other that the built-in functions, some modules for

specialized type of functionality, such as math module for mathematical functions : random

module for pseudo-random number generation ; urllib for functionality for adding and using
web sites” address from within Program ; etc.

In this section, we shall discuss how you can use

: Python's built-in functions and importanduse
varnious modules and Pythen'’s standard library

4.4.1 Using Python® Built-in Functions

The Python interpreter has a ny
need not import any module for
namespace of Python interprete

mber of functions built into it that are always available /"
them. In other words, the built in functions are part of curre!
r. S0 you use built-in functions of Python directly as
<function-name>()

For example, the functions th
fupe( ), fen( ) etc. are al|

name.

at you have worke

A d with uptill now such as input( ), intl LA
built in functions, that js ; I

ol )
ule
why you never prefixed them with any mod

Mathematical and String Functions

Consider the following example

Program that yses some built-in functions of Python -

© oct(<integers) rehy . o
N5 octal string for o . equivalen
number, 5 10r given numbers ie., 00 + octal €q

© hex(<integers) returns hex st

rn . 1
i i . Wa[i!‘ﬂ
of number. 8 for given numbers ie, Ox + hexadecimal eq4
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Vi S
4.1 1 e prigran m,?; reads a number, then converis it into octal and hexadecimal equivalent numbers
using buill-in functions of Python.

rogram
# program using built in functions
num = int (input( “Enter a number :" ))
print("Number entered =", num)
onum = oct{num) #oct( ) converts tooctal number-string
hnum = hex{num) # hex( ) converts to hexadecimal number-string
print("Octal conversion yields", onum)
print("Hexadecimal conversion yields", hnum)

The output produced by above program would be :

Enter a number : 17

number entered = 17

octal conversion yields Oo2l
Hexadecimal conversion yields Ox1l

In the above code, we have used functions Lex( ) and ock( ) for hexadecimal and octal
conversions of anumber respectively. Thesc are Python's built-in functions that take a number
and retumn string-representations of hexadecimal and octal equivalents respectively of the
given number. There is onc more function bin{ ) that gives string representation of binary
equivalent of given number.

Please note that actl J, frexf ) and bin( ) do not return a number ; they return a string represen-
tation of convertec number.

Similarly, consider following program that uses lwo more built-in functions :

& int (<number>) truncates the fractional part of given number and
returns only the integer or whole part.

& round(<numbers, [<ndigits>]) returns number rounded to ndigits after the decimal
points. If ndigits is not given, it returns nearest integer

to its input.

4.2 Write a program that inputs a real number and converts it to nearest integer using two different
built-in functions. It also displays the given number rounded off 1o 3 places after decimal.

rogram
num = float{input ("Enter a real number:"))

tnum =int(num)

raum = round ( num)
print(“Number”, num, "converted to integer in 2 ways as", tnum, “"and", roum )

rnum2 = round(num, 3)
print(num, “rounded off to 3 places after decimal is ", rnumz2)

5 '_!'hefnt{] can also convert a number string into an equivalent number e.g., “1235" can be converted to number 1235 using
Int("1235") ; works with integer strings only.

Viva Technologies
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Sample run of above program is:

enter a real number: 5.555682 ‘ Je
Number 5.555682 converted to integer 1n 2 v:uays ::}5 5 an
5.555682 rounded of f to 3 places after decimal is 5.556

“*The behaviour of round( ) can be surprising for floats, e.g., round((L5) and royndy 5) are
round(1.5) is 2. " nj

Let us now use some string functions. Althou gh you have worked with many strin

, _ B funct
in your previous class, let us use three new string based functions. These are : L

& <Str>.join(<string iterable>) — joins a string or character (i.e., <str>) after each Member o
the string tterator te., a string based sequence. i

& <Str=.split(sstring /char>) - splits a string (i.c., <str>) based on given string or characte
(i.e., <string/char=) and returns a lisl containing split strings as members.

& <Str>.replace(<word to be replaced>, <replace word> ) — replaces a word or part of the
string with another in the given string <str=,

Let us understand and use these string functions practically. Carefully go through the examples
of these as given below :

<str>.join( )

(f) If the string based iterator is a String then the <str> is inserted after every character of
the string, e.g.,

In[ ] :"*".30in("Hello")
Out] ]: 'H¥e*1*1%g’ - —— S, ur clhuracter is jommed with each membet
of the given string 1o form the mew siring

In[ ] :"***".join("TRIAL") )
Out[ ]: 'TH**RewaThmspsnng+

—— Sew, g yirimp( 4" here) is joined swith each -
mertber of the given string to form the v AT

(f} If the string based iterator is a Jist
joined with each member of the Jist
as strings otherwise Python will

haracter &5

or fuple of strings then, the given string/c
mﬁmbﬁr

or tuple, BUT the tuple or list must have all
Talse an error.

In[ ] :"$3" Join(["trial", “hello"])

Out(?]: "trial$shello’ o . Given string ("S5 joined between fhe

tndividial fterms of @ string based It

In[ ] :“m“.juin{["trial", "hellg”, »

W . ”Ew“ ) :'
(] : ‘ - =
ut[B8]: "trial##tihel lo#ilinew' o __ Given string (357} ,la:m_e'd' h‘lfurg'er:u
individual frems of & sinng pused
In i Ll - = |
[ g e |:123, hella s 'new"” }J‘ ¢ confdin sfi:r.'l!@'
g—— The sequence mus

Traceback (most recent call last): else Python will raise an

File "<ipython ~input-11-aebe3spay faecs"

" Join((123, “hello”, "newr)y L

TypeError: sequence itema: €xpected strinstance, int found
¥
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¢stry.split( )

(i) If YoM dff not provide any argument to split then by default it will split the given string
considering whitespace as a separator, e.g.,

In[ ] :"I Love Python".split()

§ (B i ¥
out[ J: ['I", "Love’, "Python'] Wit or withort whitespace, the outpad is frst the
saine £o, the list eomaining individual wonds

In[ ] :"I Love Python".split{"")
outf ]: ['I', 'Love', "Python']

(if) If you provide a string or a character as an argument to split( ), then the given string is
divided into parts considering the given string/character as separator and separator
character is nol included in the split strings ¢.g.,

In[ ] :"I Love Python".split{"o")
Dokl Ix1TLYy "velyeh’; o' = The given string is divided from positions

crrdgiming "o

¢str>.replace( )

In[ ]:"T Love python" , replace(“Python", "Programming”)

Out[ ]: "I Love Programming’ e— it “Biionhas ek replaced
with *Progroatming' bt gien string

4.3  Write a program that inputs 1 main string and then €reates an encrypled string by embedding a short
symbol based string after cach character. The progrim should also be able to produce the decrypted

rograrm string from encrypled string.

def encryptsttr, enkey):

return enkey . join(sttr)
def decrypt(sttr, enkey):

return sttr.split{enkey)
#-main—
mainString = input(“Enter main string : ")
encryptstr = input("Enter encryption key :")
enStr = encrypt(mainString, encryptStr)
delst = decrypt{en5tr, encryptStr)
#delst is in the form of a 1ist, converting it to string below
deStr="".join{delLst)
print{"The encrypted string is", en5tr)
print{"String after decryptionis =", destr)

The sample run of the above program is as shown below :

Enter main string : My main string
Enter encryption key : @S
The encrypted string is m@3y@% @5m@%a@3i@3nd@3 @$sAstasraiiciniig

String after decryption is : My main string
16
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(When you are testing your cade or program, you need 10 um it multiple times with various types of inputg g

By default, [Python maintains the variables created by previous run of your program, which may hampe,
your testing. For instance, if you have changed a variable's name in one line of the code and a later line s sl
using the earlier name; then chances are that this may go unnoticed if you have run the program earlier, Tre
reason behind this is thal the variables created by previous run of your program still reside in memory and

1Python used its value from memory and did nol report (o you,

'I'he best way 1o avaid this is that you clear all the variables in memory before running your program. For this

you can do one of the following two things :

(i) In the [Python console, run %resel magic command :

In [6]: %reset

Once deleted, variables cannot be recovered. Proceed (y/[n])? y

The command %reset clears everything from memory = i:'s like you have restarted the shell,

{if) Sut preferences for Spyder by running command Tools —» Prefe
Remove all variables before execution [see below)

& Proiences 1 " e
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You have already learnt to use math module
revises the same. So let us use some other
practical suggestions of the syllabus),

in previous class. First chapter’s section 1.85als0
useful modules of Python (as recommended by
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4.4.2 Working with Some Standard Library Modulus

Other tl-l_an.built-inl functions, standard library also provides some modules having functionality
for specialized actions. Let us learn to use some such modules. In the following lines we shall
talk about how to use randmn and urili modules? of Python’s standard library.

4.4.2A WUsing Random Module

Python has a module namely random that provides random number’ generators. A random
number in simple words means - @ number generated by chance, ic., randomly.
To use random number generators in your Python program, you first need to import module
random using any import command, ¢.g.,

import random

Two most common random number generator functions in random module are :

randomi ) it returns a random floating point number N in the range [0.0, 1.0},
1, 0.0 < N < 1.0, Notice that the number generated with random( ) will always
be less than 1A, (only lower range-limit is inclusive).

Remember, it generales a floating point number.
randint{n, I it returns a randomvinteger N in the range (a, ), 1€, 2 < N=zbh
(both range-limits are inclusive) Remember, it génerates an integer.
Let us consider some examples. In the following lines we are giving some sample codes along
wilh their output.
1. To generate a random floating-point number between 0.0 to 1.0, simply use random( ) :

»»» import random
»»» print{random. random()) Tl vupes gemerated is behveen range (0.0, 1,00
£.822353193431

2. To generate a random floating-point number between range lower fo upper using random( ) :
(7} multiply random( ) with difference of upper limit with lower limit, e, (upper - lower)
(h) add to it lower limit
For example, to generate between 15 to 35, you may write :
»»> import random # need not re-write this command, if random
# module already imported
»»> print(random. random()* (35 -15 1 +15)
283071872738 e el i flbating point

purtber benveen range 13 10 33

3. To generate a random integer number in range 15 to 35 using randint( ), write :

»5% print (random, randint (15, 35))
16— T gpet genprated I3 imeger between pange 1500 33

6. Please note that learning how to use modules is important for learning how to use libraries. Also, the modules being covered

in this section are required as per practical suggestions given in the syllabus.
1. In fact, pseudo-random numbers because it is generated via some algorithm or procedure and hence deterministic

somewhere.
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EXAMPLE 4.1 Given the following Python code, which is rf'}?fﬂf_*’ d four titnes. What could be the possible set ﬂfﬂurpm
out of given four scts (dddd represent any combination of dig its) ?

import random
print(15+ random.random() *5)

(1) 17.dddd, 19.dddd, 20.dddd, 15.dddd

(if) 15.dddd, 17.dddd. 19.dddd, 18.dddd
(i1} 14.dddd, 16.dddd, 18.dddd, 20.dddd

(iv) 15.dddd, 15.dddd, 15.dddd, 15.dddd

Solution, Option (ii) and (iz) are the correct possible outputs because :

() random( ) generates number N between range 0.0 <= N <1.0.

(b) when it is multiplied with 5, the range becomes 0.0 to <5

(c) when 15 is added to it, the range becomes 15 to < 20

Only option (if) and (iv) fulfill the condition of range 15 to < 20,

EXAMPLE 4.2 What could be Hre mintitrnng possible and aixiomum passible smbers by following code ?

import random
peint(random, randint(3, 18) - 3)

Solution.  minimum possible number = ()
maximum possible number =7

Because,

& randint(3, 10) would generate a random integer

% subtracting 3 from it would change the range o
then — 3 would make it 7 - similarly,

in the range 3 to 10
Uto 7 (because if randint(3,10) generates 10
for lowest generated value 3, it will make it 0)

EXAMPLE 4.3 I a schooi fest, tiree randondy chosen studen
to present bouquels to the guests. Hel

Solution.

o ey s outef 100 students {'Fram’a!g roll numbers 1-100) have
pr the school authoritics choose tree students randomly

import random

studentl = random. randint (1, 184)
student2 = random, randint(1, 12a)
student? = random. randint(1, 186)
print("3 chosen students are", )
print{studentl, student2, student3)

4.42B Using urllib and Webbrowser Modules

import urllib
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Th‘“: u:h[b l?'lgdd'-!lﬂ is a mliuctinrf of sub-modules like request, error, parse ete. While we shall not
go In detatled discussion of urllib modules, you shall learn to use trllib.request that is primarily

used Il'm opening and fetching URLs. You can use following functions of urllib for the purpose
mentioned below : -

(i} urllib.request.urlopen{<URL>)  opens a website or network object denoted by URL

tor reading and returns a file-like object (say wurl.),
using which other functions are often used

(if) <urlopen’s returnval>.read( ) returns the html or the source code of given url
vpened via urlopent )

(iii) <urlopen’ return val».getcode( ) retumns HTTP status code where 200 means ‘all okay'.
301, 302 mean some kind of redirection happened.

2 = .
(i) <urlopen’s return vals.headers  Stores metadata about the opened URL
{v) <urlopen’s return val>.infa( ) returns same information as stored by headers

{pi} <copy>.geturl( ) returns the url string

Following program will use all abeve functions and uirllib, but before that let us talk about
webbrowser module, vsing which vou can open a URL in a window/tab.

The webbrowser module provides [unctionality 1o open a website in @ window or tab of
webbrowser on vour computer, from within your program. In order to use webbrowser
module, you need to import it in your program by giving following command.

import webbrowser
Once imported you ¢an use any of the following functions :

webbrowser. open{ <URL in quotes>) i1

. T A e wipinl funtions wall oper e given
webbrowser.open_new(<URL in quotes?) RS Sl
webbrowser .DﬂEI‘I__HE’H_.tBh{ <URL in quutes‘) ) waendin o g men? dab respectivedy

Following program uses the ahove mentioned functions of urllib and webbrowser modules to

apen a website.

4.4 Write a program Lo get hitp requiest information from url www.ted.com and open it from within your

program.

rogeam
import urlli'
import webbrowser
weburl = urllib.request. urlopen( 'http:
html = weburl . read()
data = weburl.getcode()
url = weburl.geturl()
hd = weburl_headers

inf = weburl.info()

print("The url is™, url)

J e Ted , com/ '}

20
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print{"HTTP status code 15 :", data)

¥ “ hd We have not printed the fiiml
print("headers returned \n -, h“] ) tained via read( ) as it is foo mr: ,T :
print("the info() returned :\n ,inf) here in the book. You , however, cqn pee
print{ "Now opening the url”, url) it in your Python code to see jt.

webbrowser, open_new{url)

The output produced by above code is :

The url s httg:;’jhww.ted.cumf S Resit of geturl( )

HTTP .status code is @ 200
== HTTH stainr coce refrrmeed by geteodal )

headers returned

Date: sat, 06 oct 09:43:11 GMT

content-Type: text/html; charset=utf-§

Transfer-Encoding: chunked

Connection: close

Server: nginx

status: 200 OK

%¥-x55-Protection: 1; mode=hlock

X-Content-Type-Options: nasniff

cache-control: max-age=0, public, s+maxage=30

ETag: W/ 558a25744ac5962cc25a662e7h c401a3"

Strict-Transport-Security: max -age=31536000

%-served-gy: e0l; m01

aAge: 0

cat-cookie: _nu=1538818991.131; Expires=Thu, 05 Oct 2023 09:43:11 GMT; Path=_-,"
set—cookie: _abby-ramafpalkrZrims; Expires=Thu, 05 Oct 2023 09:43:11 6MT; Path=/; pomain=. ted. com
set-Cookie: _abby_feedback 3-a; Expires=Mon, 05 Nov 2018 09:43:11 GMT; paths/
set-cookie: _abby_endorsement_party=b; Expires=Thu, 01 Nov 201B 09:43:11 gur; Paths/
cet-Cookie: _abby_walk_the_plank=c; Expires=Tue, 16 Oct 2018 09:43:11 oMT; path=/

the infol) returned :

pate: sat, 06 Oct 09:43:11 GMT

content-Type: text/html; charset=utf-g8
Transfer-encoding: chunked

Connection: close

server: nginx

Status: 200 oK

X-X55-Protection: 1; mode=block
X-Content-Type-0Options: nosniff

Cache-Control: max-age=0, public, s-maxage=30
ETag: W/"554a257444c5962¢c25a662e76c401a3"
Strict-Transport-security: max-age=31536000
X-served-By: e01; m0l
Age: O
Set-Cookie: _nu=1538818991.131: Expires=Thu, 05 Oct 2023 09:43:11 GMT; l;'a‘”'"_""F cor
Set-Cookie: _abby=RamafpalkrZroms; Expires=Thu, 05 Oct 2023 09:43:11 oMT; Path=/; Doma i LEE
Set-cookie: _abby_feedback_3=a; Expires=Mon, 05 Nov 2018 09:43:11 GMT; Path=/ y
set-Cookie: _abby_endorsement_party=b; Expires=Thu, 01 Nov 2018 09:43:11 GMT; pa
Set-Cookie: _abby_walk_the_plank=c; Expires=Tue, 16 Oct 2018 09:43:11 GuT; Path=/

Viva Technologies
©94257-01888




Viva Technologies

Viva

Technologies

now opening the url http://www. ted.com/
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45 CREATING A PYTHON LIBRARY

Other than standard library, there are numerous libraries available which you can install and
use in your programs. Some such libraries are NuMiPy. SciPy, tkinter etc.
One of these libraries, NumPy, has been covered briefly in chapter 8. Appendix B discusses
another Python library — tkinter. You €an also create your own libraries.
and libraries so far, Let us talk about a related word,

You have been using terms modules
and package terms are used interchangeably.

package. In fact, most of the times library
A package is collection of Python modules under a common namespace, created by placing
different modules on a single directory along with some special files (such as _init__.py)

in order for a folder (containing different modules .., .py files) to be

In a directory structure, :
init__.py must also be stored in the folder, even

recognized as a package, a special file namely _
if the file __init__.py is empty.
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: ages.
A library can have one or more packages and _-:uf:pm‘iﬂgl : -
Let us now learn how you can create your own library In 1Y o =bsa
. word nackase as we shall be creating simple libraries thay can
Now on, we shall be using word paciiy :

called package interchangeably

4.5.1 Structure of a Package
As you know that Pythoi packages are basically collections of mu:dul'es un-ljer COMIMON Namespy,
This common namespace is created via a directory that. conta ins all re atjed mndules. But here
you should know one thing that NOT ALL folders having multiple .p}'lﬁIES (i.e., modules) g,
packages. In order for a folder containing Python files to IJE_ rec?gﬂ:zed‘ as a package, a
__init__.py file (even if empty) must be part of the folder. Following figure (Fig 4.4) explains it

L ]
Colfect 115 just a folder
D mot a package

E Mad1.py The file __init__py in a
2] Modz.py folder, indicates it is an
: importable Python package,
Devel This is & parckage as il ini
I:I evelop Mooty - g8 Withaut_i:'llt_.py,afnider
S odi.gy altsng with ct-er module files is not considered a Pythan
= ckage.
= Mod2ipy s
=} _init_py

v
Ej Sub -———— This Is a sub package
i cortamad in anolher
1= Mod3.py patkage's falder

13 O
Flgure 4.4 A package vs. folder,

4.5.2 Procedure For Creating Packages

In order to create a package, you need to follow a certain procedure as discussed below-
Major steps to create a package are :

1. Decide about the basic structure of your 2 I::] LibrCompulerSubjects
package. It means that you should have a S

clear idea about what will be your = =
package's name (ie, a directory/folder ISPy

with that name will be created) and what " ] computerScience
all modules and subfolders (to serve as

sub packages) will be part of it. 5] _init_py
(Just keep in mind that while naming the B R
Joldersisubfolders, keep the words in e name 57 csxitpy

underscore-separated; don’t yse any other X D InformaticsPraclices
word separators, at all (not epen hyphc'ns}}

: [Z} _init__py

For instance, we ar¢ going to create the _
package shown on the right. E IPXIL.py
=] IPXILpy
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2. Create the directory structure having folders Mame = . o Sae
with names of package and subpackages. In our « L @ibrComputersubjectsh _' o dAxE
d | | [File i~
example shl::-wn above, we l:‘reated a folder by _led:“uw Vi, :; ::“ :
the name LibrComputerSubjects. o Ll Informaticsfractices Laxn |
Inside this folder, we created files/modules, i.¢., E E - : ::i m: I
the .pv files and subfolders with their own py x| Crmpatoilnen: * raxe |
files. Now our topmost folder has the package [# CSXILpy & 738 Bytes
[ csxipy | C . 1i6Bptes

name as per above figure and subfolders have
names as the subpackages (as per adjacent figure).
But this is not vet eligible to be a package in Python as there is no __init__pyfile in the folder(s).

3. Create __init__py files in package and .I:'T.m:f;,.,.!@m_ el : 3::;
subpackage folders. We created an empty tile 4 [P 496 Bytes
and saved it as “__init__.py" and then copied [actulion inn

- " [ _nt_pr 14 Bytes
this empty __init__pwv file to the package and s | lnformadesPractices L5 KB
subpackage folders. = wipy 1M1 Bptes
Now our directory structure iovked like the one E Ji::iw H: ::Z
shown here. .l Cnmpmﬂ!ﬂilﬂﬁe LS KB
Without the _init__.py file, Python will not s R
look for submodules inside that directory, so G _init_ Py 14 Bytes

atternpts to import the module will fail.

1. Associate it with Python installation. Once you have your package directory ready, you can
associate it with Python by attaching it to Python's site-packages tolder of current Python
distribution in your compuler, You can import a library and package in Python only if it is

attached to its site-packages folder.
() In order to check the path of the site-packapes folder of Python, v the Python prompt,
type the following two commands, one atter another and try to locate the path of

site-packages folder :

m [11]: import sys This Is the path cf site-

packagas loldar on

In [12]: print{sys.path)

import sys 0, -C: \\ProgramData\VAnacanda 3\ \pythani6. zlp’ your computer
rin _ VAnaconda IWDLLS 5 5
BEATE {sys path} VAnacondal® ] |:'_:npmgrarﬂata'\khnlmndll\\llb\\site-pachges Ly

k T arrogrambData’,

ik da Loy oS-l
o[ i L e T IMATT IR §
\hnacnndil‘\klih\\iite-Piikaﬂﬂi‘\\“’-”]z\lulﬂ'; €y \PrograsData’\Anacondall
uih“qn..pacngeﬂw,rthamin', "C:\\ProgramData’\Anacondadihlibihsite-
packagesi\IPython\\extensions 4, *Ci\\Usersy\Edupih. dpython®]

L ]
* ProgramDatal\Anal
'..“..7 \Progra

an important information about PYTHONFATH, which

The sys.path attribute gives j
interpreter will look in when importing

specifies the directories that the Python
modules.

If you carefully look at above result of print{sys.path) command, you will find that the
first entry in PYTHONPATH is * *. It means that the Python interpreter will first look in
the current directory when trying to do an import. If the asked module/package is not
found in current directory, then it check the directory listed in PYTHONPATH.
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— e Sy

e ammaRe

"""""""""""""""""
.........
...... et

l-.,._-“.
i -| N -‘-‘"‘h
dule, say info, the interpreter searches a built-in vergjq,, I
¥

pever we impaort a mo . list of directories pj
Vieieuer el Fl for a file named fnfo-py under a fist 1OFIES. given by
not found, it searches far the following locations ;

variable sys.path, This varia
& The directory holding the input
specified).
& PYTHONPATH (a list
variable PATH).

& The installation-dependent default. ... _m

(i) Once you have figured out the path of site-packages

ble is initialized from
script (or the current directory, in case no fije "

of directory mames, with the same syntax as the shel] |

The standard way of attachirga

folder, simplest way is to COPY IY':'”}: ﬂwz libray/package to site-packages
package-folder (¢4 LibrConiputerSubjects that W folder uses a command ke
created above) and paste it in this folder. (*But this is python setup.py install gyt .

are not going in details of that as
we are kecping this discussion as
simple-as possible),

not the standard way.)

On our Windows installation, we simply opened the
site-packnges folder as per above path and pasted the
complete LibrConputerSubjeets folder there.

5. After copying your package folder in site-packages folder of your current Python
installation, now it has become a Python library se that now you can import its modules and
use its funchions.

| The site-packages is the target directory in which all installed Python packages are}
| placed by default, !

&
T

4.5.3 Using/Importing Pythen Libraries

Once you have created your own package {and subpackages) and attached it to site-packages
folder of current Python installation on your compuler, you can use them just as the way you
use other Python libraries. ’ )

To use an installed Python library yvou need to do the following :

1. Import the library using import command :
impert <full name of library>

2. Use the functions, attributes ete. defined in the library by giving their full name.

b inm.n ce, to use package LibrComputerPackages's two module fil hich are shown her
you can import them and then use them as shown belowy - es, whic

#details.py

"""petails about computer subjects in cpsp v~
def SubjectsList( } :
print{"There are two computer subjects in CBSE™)
o print("'Computer Science’ and 'Informatics Practices'")

.
®

—
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fCSKI.py
ll||"DEfEilS about CBSE C5 W

def Syllabus() :
print(“"Unit 1 : Programming and Computational Thinking-1")
print(" : Pythom basics, basic sorting techniques ete.™)
print("Unit 2 ; Computer Systems and Organisation”)
print(" : Computer organisation, execution, cloud computing etc.”)
print("Unit 3 : Data Management - 1")
print(" : 5QL, basics of NoSQL databases etc.”)
print("Unit 4 : Society, Lawand ethics - 1")
print(" : Cyber Safety, safe data communication etc. "3
print("Unit 5 : Practical Unit")

| def About( ) :
print("Computer Science XI")
print("Contains 4 units and a Pra ctical unit”)

| —

As you can see that the details mo 4ule has a function namely SubjectsList() and CSXT module

has fwo functions namely Syllabus() and About().

(i} To import module details, you tan write import command as :
; s detuils module &5 inside package folder
ihﬁEUmPUterSUhjECtE .details < LibpaComputer Derails, it5 fuli minie &5 43

shorn lwre

import L

and use its funclion(s) by giving its full name 14k,
I,ihrCnmputEISubiEEtﬁ.dutﬂil!i,*‘lf‘l.lnctiun‘r*{ )

Sen haw function SubjectsList(}
of detalls madule in

In: [34]: Lihr{Hp”tFSUhj“ts'ﬂrta”"'SUHEEHHHH [ LibrCompulerSubjects package
[

In [13]: import I.J.hl‘culputfr"iuhji‘:ti.dt'l-]'.1!:

There are two computer suzjects in CB5E e
‘Computer Science” and ‘aformartics Praztices’ i being invoked

(i1} To import module CSXT, you can write import command as :

import LibrCompute rsubjects.Compute rscience.CSXI
Ay CSXT madule i ingie

and use its function(s) by giving its full name i.e., ComputerScience subfolder of
package LibraComputerDetals,

LibrComputerSubjects.Cumputerﬁcience.CS)ﬂ.'-’-funCﬁD“:’{ ) s Jull name is s shows here

In [15]: import Libr‘(mputerﬁubj-.-l;ts.tmputurS:!ence.CSII

In [36]: LibrComputerSubjects.ComputerScience. £sa1. Syllabus() :

Unit 1 : Programming and (omputational Thinking-1 %-ﬁr Ses how function Syllabus|) of

. Pythom basics, basic sorting technigues etc. : C5¥1 moduke In sublolder

Unit 2 ; Computer Systems and Organisatlion ¢c.| ]| ComputerScience of package

; Computer organisation, sxecution, cloud computing etc. foider LibrComputarSubjects

Unit 3 : Gata Management - 1 e B i ad

. 5QL, basics of MoSQL databases efe. e S

Unit 4 : Socdety, Law and ethics - 1
: Cyber Safety, safe data comemunication etc.

Unkt % : Practical Unit T |
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Which operator is used in Python to
import all modules from packages?
{a) . operator
(&) * opesator
{e) -= symbol
(d) , operator
vhich file must be part of the folder
containing Python module files to make
it impertabie python package?
{a) init.py
(b _ setup__.py
{e) _imiz py
(d} setup.py
In python which is the comect method
to load a module math?
(a) include math
(0] impore math
() #include<smath.h=
(@) using math
Which is the correct tommand to load

just the temp: method from a madule
called usable?

(a) import usable, tempc

(b} import tempe from usable
() from usable impart tempe
(d) import tempe

What is the extension gf Python library
modules?

(a) .mod (b) Nb (¢} .code {d) .py

LET Us REvVISE

&

&
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A Httruqr refers to a collection of modules that together e
specific type of needs or applications.

A module is g separately saved unit whose functionality €0 e
reused at wilj,

A funciion is g named block by s

of stateme n be invoked
name. f statements that ca

Python can haye three

. gty nclions,
Bt 1 types of functions : built-in fu

g modules qnd user-defined functions.

m;j; 1;:::: :;Udllfi' € contain objects like docstrings. variables
» Classes, abjeers, stutements, functions.

A Python modute jiys the .py extension,
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& The docstrings are useful for documentation purposes.
% A Python madule can be imporied in g Program using
@ There are two forms of import statements

(i) import <modulename> [as <aliasnome> ]
9 The built-in functions of Python are always available ;
% The random module of Pythun provides random-

% The urllib module lets you send and re
from within a Python pragram,

import statement,

(i1} from <module > import <abject>
one needs not import any module for them.
number-generation functionality.

ceive hitp requests and their results and webbrowser lets you open a webpage

% Inorder to create own pockage, it should be created so that it has a folder having its name and it also has special
file __init__.py in it. After this, it must be attached 1o

site-packages [older of current Python installation,
% A package installed or attached to site-puckages folder of Pythan installation can easily be imported using import
command.

Solved Problems

1. Wiat s a module, package and a library ?
Solution.

Module. A module isa file with some Python code and is saved with a Py extension

Package. A package is a directory that contains subpackagesand modules in it along with some
speciai files Such as __init__.py.

Library. A Pythen library is a reusable chunk of code that is used in program/script using import

command. A package is a library if it is installable or gets attached to site-packages folder of
Python installation.

The line between a package and a Pythonlibrary is quite blurred and both these terms are often used
interchangeably.

2. What is a Python module ? What is its significance ?

Solution. A “module” is a chunk of Python code that exists in its own (.py ) file and is intended to be
used by Python code outside itself.
Modules allow one to bundle together code in a form in which it can easily be used later.
The Modules can be “imported” in other programs so the functions and other definitions in
imported modules become available to code that imports them.

3. What is the utility of built-in function help( ) ?

Solution. Python's built-in function help( ) is very useful. When it is provided with a program-name
or a module-name or a function-name as an argument, it displays the documentation of the
argument as help. It also displays the docstrings within its passed-argument’s definition.
For example,
help(math)
will display the documentation related to module math,
It can even take function name as argument, .8,
help(math,sqrt)

The above code will list the documentation of math,sqrt( ) function only.
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?
estrings 7 How are Hicy nseful ?

4.  What are do .
string is just a regular Python tripie

Solution. A doc
body / a module / a class.

When executing a function body
comments, but Python stores it as par
be displayed using helpl ) function.
So, even though docstrings appear like comme

comments.

quoted string that is the first thing in , i
o

/ class), the docstring doesn’t do “n}'th.ing "
¢

(or a module . : :
ocumentation. This documentation €an e,

t of the function d

nts (no execution) but these are differen; i

an import statesent in a program ? What would happen, if there i
module, already imported m the same program ?

statement, it does the following :

5. What happens when Python enconnters
ane more import statement for the same
Solution. When Python encounters an import

@ the code of imported module is interpreted and executed.

@ defined functions and variables created in the module are now available to the program that
imported module.

@ For imported module, a new namespace is setup with the samé name as that of the module,

Any duplicate import statement for the same module in the same program 15 ignored by Python.

6. The random( ) function geverates a random floating point number in the reage 0.0 10 1.0 and randini(a, b)
funchion generates sandom integer betweent range a to b. To generate random numbers between rangea tob
using randait ), follozoing formiteda is used :

math.random()*(b-a) + a
Now if we have follogang two statements (earefully have q fook)
(i) int( ( math.random() * (b-a) +23))
(n) math.randint{a, b)
Cirm e say above b statentents sre o protucing vandont integers trvn e same range 2 Why ?
Solution. o, their range 15 not the samu
The first statement will be able to preodinee fanadon e

sers (sav N i the ranpee g <= N < bwhereas
the second statement will by l””"ll“ et b

ahom integees i e fangpe @ <= N <= b,

wer linat while penerating random nun -
P lnat e loeer limit,

The reason being randomt ) tun e

e e e Uy
whereas radint( ) includes both up

7. Consicler i module simpde” grven beloge -

# module simple,py

" " "Greets or scolds on call® ¢ -

def greet():
" " "Greet anyone you like O el
print("Helloz")

def scold():

" " "Use me for scolding,

but SCGldin 15 "o
print (“Get lost") okt vt

count = 1@
print(“greeting or scolding - is it simple ?"
29

)
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Another program “test.py’ fmrports this module. The code inside test.yry is
#test.py
import simple
print(simple.count)

What would be the output produced, if we rin the program test.py ? Justifyy your answer,
Solution. The output produced would be

greeting or scolding - is it simple ?
10

The reason being, import module’s main block® is executed upon import, so its import statement
causes it to print

greeting or scolding - is it simple ?

And print(simple.count) statement causes output’s next line, i.¢,
10

g, What would be Hhe output produced by the following code ;

import math
import randem
print({math.ceil{random.random()))
Justify your ausiver.
Solution. The output produced would be :

1.0
Reason being that randont.randomi ) would generate a number in the range [0.0, 1.0) but matl.ceil()
will return ceiling nurnber for this range, which is 1.0 for all the numbers in this range. Thus the

output produced will always be 1.0

9. Consider the following code

import math
import random
print({str( int( math.pow( random.randint(2, 4), 2))), end="")
print(str{ int( math.pow( random.randint(2, 4), 2)}), end="" ),
print(str( int( math.pow( random.randint(2, 4), 2)}})

What could be the possible outputs out of the given four choices?

() 234 (iH944 (i)161616
(iv) 249 (v)494 (vi)ddd
Solution, The possible outputs could be (if), (iif) (v} and (o).
The reason being that randintl ) would generate an integer between range 2. .4, which is then raised

to power 2, 50 possible outcomes can be any one of these three : 4, 9 or 16.

10, What is the procedure to create own library/package in Python?
Solution, To create own library or package in Python, we should do the following :
(i) Create a package folder having the name of the package/library

9. Refer to Appendix A for more details.
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(i) Add module files (.py files conlaining actual code functions) to this package folder

(i) Add a spedal file _init__.py to it (even if the file is empty) ‘ |
(i) Attach this package folder to site-packages folder of Python installation,

1. Why is a package attached to site-packages folder of Python installntion? Can’t we use it withoup doing 591

Solution. In order to import a package using import Eﬂmmifﬂfia the package and its contents Mtst by
attached to site-packages folder of Python installation as this is the default place from where Python
interpreter imports Python library and packages.

So in order to import our package with import command in our programs, we must attach i y,
site-packages folder of Python installation.

12.  What is the output of the following piece of code ?
#mod1
def change(a):
b=[x*2forxina)
print{b)
#mod2
def change(a):
b=[x*xforxina]
print({b)
frommodl import change
from mod2 import change
#main
5= [1,2,3]
change(s)
Solution. There is a name-elash. A name clash is a situation when two different entities with the same

name become part of the same scope. Since both the modules have the same function name, thereisa
name clash, which is an error.

13. What is the problem in the following piece of code?
frommath import factorial

print(math.factorial(s) b

Solution. In the "from-import” form of import, the imported identifiers (in this case factorial())

bE.Cume part of the current local namespace and hence their module’s names aren't specified along
with the module name, Thus, the statement should be :

print(factorial(s))

GLOSSARY
________——

: Module Named Indepandent grouping ef code ond datg.

Ir_ Namespace . Named logical envirenment holding feglcal grouping of relotad oblects
¢

\

‘Pockage - A directary containing rodules and subpackeges and so
ibrary sol me speclal fles.
Library A reusable chunk of code that can speciol files

be Included ond used In other programa,
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Type A : Short Answer Questions/Conceptual Questions

1. What is the significance of Modules ?
What are docstrings ? Wha

=

t is their significance ? Give example to support your answer.
What is a package ? How is a package different from module ?

What is a library ? Write procedure to create own library in Pythan.
What is the use of file _init__py in a package even when it is empty ?
What is the importance of site-packnges folder of Python installation ?

How are following import statements different ?

b - L L

(@) import X (b) from X import * () from X import a, b, ¢
8. What is PYTHON PATH variable 2 What is its significance ?
9. In which order Python looks for the function/module nanes used by you.
10. What is the usage of help( ) and dir{ ) functions.
11, Name the Python Library modules which need 1o be imported to invoke the following functions :
(0 log() (i) pow() |CBSE D 2016
12. What is dot notation of referring to objects inside a module 7
13. Why should the from <madule> import <object> statement be avaided to import objects ?
14. What do you understand by standard library of ython 7
15. Explain the difference between fmport “module> and from <module> inport statements, with examples.

Type B : Application Based Questions

1. Create module tempConversion.py as given in Fig. 8.2 in the chapter.

If you invoke the module with two different types of import statements, how would the function call
statement for imported module’s functions be alfected ?

2. A function checkMain( ) defined in module Allchecks.py is being used in two different programs. In
program 1 as

Allchecks.checkMain(3, 'A’)
and in program 2 as
checkMain(a, 'Z")

Why are these two function-call statements different fram one another when the function being invoked
is just the same ?

3. Given below is semi-complete code of a module basic.py :

#

def square(x) :

return mul(x, x)
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_ml(x, )

return x * ¥
def div(x, ¥) :

return float(x)/y

fdiv{x, ¥) _ _

LU U ) o

/iy

def floordivix, y)___
fdiv{x, y)

Complete the code. Save it as a module,
3. After importing the above module, some of its functions are executed as per following statements, Find
errors, if any
(2) square(print 3) (i} basic.div() (cj basic.floordiv(7.0, 7)
() div{1ea, &) (¥} basic.mul(3,5) i) print(basic.square(3.5))
() z=basic.div(13, 3)
5. Import the above module basics.py and write «tatements (o the tollowing .
{a) Compute square of 19.23 () Compute foer division wf 100001 with 100.23
(e} Compute product of 3, 4 and 5.
(d) What is the difference bitveeen
basics.div{188, 8) and bﬂSiCS,divl’_ﬂ, 108) ?

6. duppose that after we import the random mnfeale,
Python session :

def diff():
x = random. random() - random. random( )
return(x]
What would be the result if von no veali i
y = diff()
print(y)
at the Python prompt 7 Give reasons for ¥
7, What are the possible outcomets
minimum values th

(Hint . use a tunchion multiple times),

we debine the tullowing function called diff in 3

UILER aiissweer,

Jesecuted from (he followin

at can be assigned to variable NUMBER R gty AL -

STRING = "CBSEONLINE" o =
NUMBER = random. randint(a, 3)
N=19

while STRING[N] I="L" :
print (STRING[N] + STRING[NUMBER] + *#"
NUMBER = NUMBER + 1
N=N-1

send =t vy

(1) ESSNERIO?  (if) LEANOsONz (i) NS#IEFLO# {ir) ECANBu[S#

33
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8. Consider the following code :
impaort random

print{int( 2@+ random.random{) *5), end=" "}
print(int( 2@ + random.random() *5), end="" )
print(int( 2@+ random.random() * 5), end="'")

print(int{ 2@ + random.random() * 5))

Find the suggested output options (i) to (fv). Also, write the least value and highest value that can be

generated.
{20 2224 25 () 2223 24 25
(1) 23 24 23 24 fiz) 2121 21 21

g. Consider the following code -
import random
print(16e + random.randint(s, 18}, end="")
print{1€0 + random.randint(5, 1@}, end="" 1
print(1ee + random.randint(5, 1@), end="" )
print(18@ + random.randint(s, 18})

Find the suggested output ophions (i3-t@ (i), Also, write the least value and highest value that can be

generated,
() 102 105 104 105 (i1} 110103 104 105
(i) 105 1077105 110 () 110 105 105 110

10. Consider the following package

music/ Top-level package

_indt__.p¥

L formats/

__init_ .py
| wavread.py
wavwrite.py

subpackage for file format

| effects/ subpackage for sound effects

_dnit _.py
echo.py
surround. py
reverse.py

subpackage for filters

L filters/

| __init _.p¥
| equalizer.py
| wvocoder.py
| karaake.py

Each of the above modules contain functions play{ ). writefile( ) and readfile( ).
{a) 1f the module wavwrite is imported using command imFurt music.formats.w
vou invoke its writefile( ) funiction? Write command for it.

(t) If the module wavwrite is imported using command from mu.si:
will you invoke its writefile{ } function? Write command for it.

avwrite. How will

formats import wavwrite. How
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J from the following code 2 Also specify the MAXIAL 5

S aiesmels) execule
1 What are the possible outcemt (5} ext iahle PICKER. ICESE 1 gy,

minimum values (hat can be assipred tovar
tmport random
PICK = random. randint (8, 3)
CITY = ["DELHI", "MUMBAT" , "CHENNAL",
for I inCITY :
for 3 inrange(l, PICK) :
print(I, end="")

“KOLKATA"] ;

print{ )
() DELHIDELHI {ir) DELHI

MUMBAIMUMBAT DELHIMUMBAI
CHENNATCHENNAT DELHIMUMBATCHENNAT
KOLKATAKOLKATA

(iif) DELHI {fv) DELHI
MUMBAT MUMBATMUMBAI
CHENNAT KOLKATAKOLKATAKOLKATA
KOLKATA

Type C : Programming Proclice/Knowledge bosed Questions

1. Creale amodulé lengthconversion.py that stures functions for Various lengths conversion g,

& miletokm( ) 1t convert miles to kilomeler
4 kmtomile{ | to convert kilometers to miles
4 feettoinches( )

4 inchestofect( )
It should also store constant values such as value of {mile in kilometers and vice versa).
[T mile = 1.609344 kilometer ; 1 feet = 12 inches)
Help( ) function should display proper information.

2. Create a module MassConversion.py that stores function for mass cony

* kgtotonne( ) to convert kg to {onnes
4 tonnetokg( )

4 kgtopound( )

ersion e.g.,

to convert tonne to kg

to convert kg to pound
* poundtokg| ) to convert pound to kg

(Also store constants 1 kg = 0.001 tanne, 1 kg = 2.20462 pound)
Help{ ) function should give proper informatian about the module,
3. Create a package from above twa modules as this :
Conversion
Length
L Lengthconversion, py

Mass
L Massconversion, Py

Make sure that above package mects the

uld b2
able to import aboye package and/or jtg

requirements of being a Python package. Also, you sho
modules using import command,
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