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£ & After completing this lesson, you M—ﬂ .
1% be able to:

b v

e . g e s —

(3 understand the importance of computer programming and apphcatmns
¢ write and execute simple programs in Python.
| ¢ draw shapes using Turtle Graphics functions in Python

understand the need for libraries and learn the use of some simple libraries in Python.

£
¢ translate simple algorithms that use sequence and repetltmn in Python«
[

decompose a problem into sub- prublems and :mpLementt those subvp?c-blems using
functions in Python \ —

determine ways of éebu.lggiﬁgt eir.code-in
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A set of well- deﬁn?d mstructwns which a computer can execute to solve a problem is called a
computerl pqurdm The program interacts with the user for some input, then executes one
mstrucnbn at a time from set of instructions (called code) and delivers the result. In its simplest
form, the program requires one algorithm to build but large programs can contain multiple
algorithms for various tasks in a single program. When the program is executed, the program is
loaded into main memory from where one instruction at a time is fetched and provided to the
processor which executes it, as shown in Fig 3.1. Keep in mind that the program itself and the data
it operates upon both are kept in the main memory for faster execution
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instruction

instruction i 1NN G i
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&g‘w}\\ihﬂyﬁfematic d{agfam showing how instruction stored on disk is’ forwarded
processar far execution.
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Generally, computer programs are catego rrzed into interactive and batch programs. The former,
accepts some input which is either from a user or some other program, like a web browser.
Whereas the latter can be executed by user or an interactive program, where multiple commands
are bunched together which are processed sequentially and then halts. For example print jobs on
a printer lines up in a queue, processed one after the other and halts when no more jobs are in
queue, as shownin Fig 3.2.

Computer Programs are developed in
programming languages which provide the
development environment via set of rules and
keywords to use. With the help of keywords,
you can create set of instructions (called code)
which need to follow the rules of syntax of the
said programming language. Thereafter, when L 5\'5:\\

converts your code lnm an ol:uen:t "ﬁIev Wthh
campnseﬁﬂfjb[pai, data'and is called machine [B




language, as shown in Fig 3,3 -Thgmaqhi*n‘g =
language is understandable ﬁ:'i e'pmces\sur-v
and executes your cc e, Jﬁxampie's of such
programming lqﬁﬁudﬁeg which use compiler
are C++, Java, Assemb!y Language, Fortran
etc. Apart from compiler, languages like
Python, JavaScript and Ruby use interpreter
which are more flexible in a sense that the
code written in high level language is
converted into machine language line-by- |
line, as the code executes.

Y

‘ -

3.2 Python: An Overview

One of the most pOpula' and widely used programming languages today is Python. Python is used
for data analytics, machine learning, and software development. Python is a high-level, object-
oriented (data-driven}, and human-friendly (easier to grasp) computer lan;‘agg.ﬁ\lt was first
introduced in 1992 and is designed to be reasonably srmple to write aiyidorﬁ@rehbh& As a result,
it is the perfect coding language for mdmt;lu;[ﬁ tooking(‘ fd rém@ﬁevelopment Python's
widespread use is due toa varlel:y of factchrs* mu:{hd(ﬁg‘ SRR

© Python may be a great 5t:ar¢i‘r\g pmni\ \mmwduals who are unfamiliar with the art of
programming, duewmpﬁmty

@ Python's s \Q\qmte similar to that of English, making it very simple to read and
compre hend chu can determine what each line of code does just by looking at it.

@ Python is an open-source programming language, meaning anybody can use it and help is
available on different sites and platforms, as developers around the world share their
experiences.

Python allows you to program a wide range of applications. Data scientists frequently use Python,
which has a large number of machine learning and artificial intelligence tools and packages.
Python programming is used in the quickly evolving field of data analytics. People who can gather,
manage, and arrange information are needed at a time when we are producing higher quantities
of data like never before. Python is excellent for web development, mainly because there are
several Python website development frameworks available, like Django, Pyramid, and Flask.
Python may be used to create apps for graphic design as well, as show in Fig 3.4.

Python is also employed extensively in the creation of online educatwnakmatenals and
programs. For novices, learning this programming Ianguage is. erQple smce t ga}s an English-like
syntax. It makes the learning process easier by promdmg a begmner with-a standard library and a
number of resources to comprehend the language Thu is ‘probably the main reason that Python is
considered by novices as first chmce m enteﬁ' e pragrammmg paradigm. Last but not the least,

Python programmlng\ﬁan*.’age may he USEd to make small games, maklﬂg it a hEinUl tool for
quickly creathg ‘y Bth type.
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3.3 Python Integrated Development Environments

Python Integrated Development Environment (IDE) can be downloaded as IDLE from

ol f ! / ‘ It has a simple command line interface with an interactive
console. This means you can give commands on the console prompt as well as write your whole
code in the form of a block, save in a file and runit.

Besides this, there are online IDEs available through which you can write and run your code,
without installing it on your computer. One of them is Replit, which also provides an interactive
console and easy to-use environment, which are feasible for small blocks of ¢ d especially for
beginners. You just create your login or you may use your Gm ?E ur&f( mg\i}r Create a REPL

(Read-Eval-Print-Loop) by pressing the 'Cr@ate@ \X‘i ito ew project and assign a
name to it, else Replit will p(qwdeon Qf L@?/ U

) N\
Ny ﬂ\\\x‘wml Y vy
g/ e
o T TRE=e e

Search (O outpu ti.deh_ﬂﬂu.pﬁ. ® «) +
» Files B G i | define gy

1 # string variables
@ define_strings.py 2

3 var_name = “pylhon”
Packages files 4 print {var_name})

poetn 5
* ack 6 mig = “python, am | doing great?.”
& pyproject.toml T print(mag)
L 3 ‘ U 1. (ol Hseary @)

* Tools —

\ \/ \\ /“ -

an d thkn \press the green button which runs the program. The
corresponding uutput IQJﬁimptayed in console area.

Asample coqﬂm\ﬁﬁw}:&}anabies are assigned string data type values and pri nted in Replit out, as

o

You can write code in the Endeafrea
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shown in Fig 3.5. The ﬁlename is 'define_strings. py and resge@ﬁve pfmj@:;t. is- titled
‘PlaywithStrings’. Assigning such meaningful names to) files) Tﬁidér\s 'andA projects is a good

practice. This way, even without openfng the\ ﬁlﬁi yuu"ml@ecall what/the code in the file is all
about. )

A 4 TURTLE GRAPHICS

The turtle graphlcs IJS mstalled with Python and we have just to invoke it and use it. No need to
install anything to.use it. It provides functions which can be easily used even from the shell
prompt. Through these functions we can design basic drawings and two dimensional geometrical
shapes. It is easy to use and provide interactive session and motivation for the novice.
Nevertheless, turtle provides advanced features which are quite useful for the development of
animations, simulations and computer games.

On the Shell, first statement needs to be “Import turtle”. This command will invoke the turtle
library and all the functions of the said library can now be used. The very next line as shown in
figure is “turtle.Screen”, which loads the canvas of the turtle graphics. As soon as, a white
canvas loads, you will be able to see a '>' which is the pen that will draw our lines and shapes. This
pen is called turtle and correspondingly the name turtle graphics arose. '

As line 3 highlights that we can resize the canvas and it's colnr @hat all
measurements that are used in turtle graphics are in terms of gzef 5@/@5 we print a
dot of blue color of size 10 pixels in line 4 Véx ES m t/to remember that every
instruction is executed from the @iﬁt wberii ,i\é> y v located. Line 5, reflects that by
default the pen color is Black" (2 unction is used and the circumference of the
circle is drawn in bla tﬁe cm:le() function takes radius as input and draws the

resultant circle. Tc , we next change the pen color to “Blue” and draw another circle,
whose resulting circumferencew of blue color, as shown in Fig 3.6.

import turtle

turtle.Screen()

. turtle.screensize(200,150,"coral”)
. turtle.dot(10,"Blue”)
turtle.circle(50)

. turtle.pencolor("Blue”)

. turtle.circle(-50)
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the pen.
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To draw a triangle, you need to play with angles. The drawmg of first line wuth fomarﬁ(ﬂunctmn
is easy, as earlier. Thereafter, depending upon what type of tnangle\y pm/fank tq@mw yau will set
the angle and length of line accordingly. This way, ypu w’ll b‘e fﬁaﬁk ul\ta”your school teachers
who taught you all the tngonome(tnc formulae al\the\msmtaﬂt 5hape of the triangle is visible on

screen, as shownin Fig 3.7.
N[l




turtle.reset()
turtle.forward{140)
turtle.left(135)
turtle.forward(100)
turtle.left(90) N \J ; o\
turtle. fomarbwﬁ‘

» tortielefe(s3) ) Fvg 3 ? Example of annthcr llnear shap-.. dravnng 1
. turtle.left{90) L =

To clear up the canvas, “turtle.reset()"” is used and now you may have your next drawing. This
time, let's use the most basic line drawing functions of forward() and back(}. These functions
take distance in pixels that how far you want to draw a line and in which direction. By now, it
should be obvious enough that forward()-will draw in the direction of the pen and back() will draw
in the reverse direction of the pen. 5o, as the code shows, the forward() function with 100 pixels
is called which draws a line and thereafter, left() function is called which changes the direction of
pen. The functions left() and right() take input in terms of angles. Though, the standard of angles
is radian, but since degrees are the more frequent in use, therefore Python by default uses
degrees, but also provides the provision for radians. Hence, moving forward and ¢(ot\ating at 90
degree angles, we have created a basic layout of a car. To provide tp -ar W FES\,\ let's use the
above example scenario and adjust the size of)carqfe acm(’?ﬁng v A @,Jth\e”ﬁrst tyre is drawn,
let's use the penup() function and relocatgy My Next, \péﬁdoﬂnl{) function is called and the
pen is again ready to draw the@c‘ ¢ q, %an Fig 3.8.
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1. tartle.forward(100 J\N \w.@h ﬂmtem
2. turtle. tamam\ urtle.forward(25)
3. turtle.forwar 20.turtle.pendown()
4. sturtle.left{90) 1. turtle.circle(-10)
5. turtle.forward(25) 22.turtle.penup()
6. turtle.right{90) 23.turtle.right{90)
7. turtle.forward(25) 24 turtle.forward(10)
8. turtle.left{90) 25.turtle.dot(5, "Blue") :
9. turtle.forward(50) 26.turtle.back{10) |
10.turtle.left(90) 27.turtle.left(30) [
11.turtle.forward(25) 18.turtle.forward(50)

| 12.turtle.right{90) 29.turtle. pendown()
13.turtle.forward(25) 30.turtle.circle(-10)
14.turtle. left{90) 3. turtle.penup() ;
15.turtle. forward(25) 32.turtle.right(90) F
16.turtle.pencolor{"Blue™) 33.turtle.forward(10) |
17.turtle.penup() 34.turtle.dot(5, "Blue") L
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3.5 Libraries

A set of code which are meant for a particular task mor‘e \ r\nﬁt;lent is called library We can
produce result, with just one lme‘...uf code, wa King ajllbnary, Father than writing our own tens of
lines of code. For example, as! d1*5 ! ,S‘SEd earh , the Turtle library is already available in Python,
which provides already v tJl;en and 'tested functlons that we can use. We simply have to import
library and use\)‘m% I[.he available functions, with the right set of arguments. For any additional
library, it can be downloaded and imported similarly.

By default date is not the type of data supported by Python, but ‘datetime’ library can be
downloaded and imported. This way, date and time in different formats can be accommodated.

Rather than manually installing a package and trace for missing dependencies by going through all
the required files one by one and later install them as well, package managers are quite useful.
Pip is a package manager for installing Python packages which is simple to use and assures that all
dependencies of the said package are also installed.

For example, if you want to install "datetime” package to avail various options to display date in
Python, simply type in command prompt:

>pip install datetime

So, let's consider the first example which displays the current date and tllpﬂ,/ﬁme dﬁte returns
year, month, day of the week along with the ttme l;jll milhsecnnd\yap/sjapwninﬂg 3.9 (a).

—_

== |

import datetime () Jsmlﬂar;datehirrle \) \» “"“‘ (ﬁ) s \rnpmt datetime (c)
x = datetime.datetime. nnw[} m daieﬂmé daéime now(2018,6,1) | x - datetime.datetime.now (]
print(x) N I\ 4 print(x.strftime("%8") print (x.year)
_ W NN print (x.strftime("%A™)
)\ 2023-09-13 £y © 2023 |
Output 4 31.46.409063 | | OutPut June | Output  wednesday

@k Standard output (b) Month only (c) Year and the day: =

Second example in Fig 3.9 (b) shows how to extract
year from the date, in line 3. Line 4 is of special
consideration, which uses 'strftime()’ function and

formats according to the argument. The strftime() [T TR e ) T
i kes the previous example's ocutput and = onth name, I wern L At
functm‘n ta es‘ p’ p P xC Century 19
treats it as a string. This way, based on the argument, = Day of month 01-31 2
the function is able to extract the particular output. In P Hour 00-23 18
the Fig 3.9 (c) argument %A’ returns the day. Similarly, [ = Hour 00-12 —~ 03
'%B’ argument returns the name of the month, only. %S |sgeond 0059\ ||\ ]| 48
The most common arguments used for date time | &N\ \?e,ﬁrl Tull’ Version 2023

\ |\ 71
3

format, are listed in Table 3. 1




3.6 Python Vanap{ie'f{n \ CON

Avariable stores some information whrc&%hgn alldcatbd 3\ the pr&fgram can be used later on.
For example, rather thanﬁﬂwng&hes F e\ eﬁl.}aj;!ﬁnwhich is used multiple times in a program, we
just store the resultant| i;‘q a vamable -and use it without recalculating the formula. A good
programing pr tﬁ%}ﬂtakeep meanmgful variable name.

The naméﬁfé riable:

¢ can be alphanumeric i.e. combination of alphabets and numbers, but cannot start with a
number.

are Case Sensitive, i.e. 'Num'and 'num'’ are treated as two separate variables.

€ cannot contain spaces, so a good technique is to use underscore {"_"), like Temp_var which
reflects a meaningful message that the value assigned to this variable is temporary.

Generally, instructions are written in the order they are supposed to execute, in all
programming language. This way, it is easier to apply the logic which is meant to be implemented
via those instructions. So, if for some reason, the sequence of instructions changes, it may result
in undesirable results. And when you look again at your code the syntax of the code seems all right
but the instructions are not behaving according to your expectations. Such a scenario is called
Logical Bug or Bug. Bug is hard to detect just by lnokmg at the [c dea n@@ ility comes with
experience. But the simplest method is togry de. a o

Let's write a code to s t@) es; namely 'x' and ‘Y, with the help of a
temporary variable 'tem . or some reason, if the sequence changes like as

follows, then th 1 ' utput will change too. Hence, both x and y will have same
values. IWM 5f the sequence of instructions are not carefully structured and placed,

the desired output is not likely to happen and data may be lost.

p the

Avariable needs to be defined as what type of data it can hold and thus programming language
needs to define support for various data types. , — =

Python also provides support for different data types || 1. x=5

by default. Numbers are stored in numeric data 2. y=3

types, like intl, float. Sequence of character.s are i ;?1'[:?;:’;11:&5 O
handled by string data type. To maoceuvre a series of || 5 print (“Lets's Swap the value of x & y”)
similar values, list can be used represented by || 6. temp =x

"[_,_]". Tuple is identical to list, but are immutable, || 7. x =y

i.e. once defined the values in a tuple cannot be || g- y = temp

changed. Atuple holds the valuesin"(_,_)". prmt (*Values of x: "X, 'and y: ”

(f'o ActivityD

In context of Fig 3.10, rewrite code to swap /-: \\ \ \
the values of 2 variables wnthuut usin?, 70N\ P\
temporary variable. O |~/ N\ N\

| Values nf/x\vim y: 3
*}t‘: @p’lhﬂalues of x&y
‘\\mues of x: Jandy: 5




x=5
y=3 \(]
temp;&J N\ J “\ N ' ‘

print (\‘mluLs of XL fand Ly

Valuesof x: Sand y: 3

Let’s Swap the valuesof x & y
temp = x Values of x: (5)and y: (5)
y=temp <[

X=y

print (“Lets's Swap the value of x & v")

+.~°.==:~ls=~m:»w.--

print{"-"al-u-v N ',K, and v ,y}
\ e T R - ;Jl

Table 3.2. Dry-Run is where you execute ynur program on
paper, and keep track of the variables. Initially, we break down
our code. First 3 lines are variable initialization. Line 4 and 5 |
are print commands and so is the last line. Thus, we are J,eft | Before 6
with lines 6-8 which need to be focused on and e;ga,mmedh '\ \ 3\

In view of that before executing lﬁﬁ‘ ﬁifhef\}aluﬁ.é:thefﬁree :
variables are the, same as mlﬂa\ﬂzad.\ thme 6, value of temp
gets updated to 5. ﬁ ¢heck line 7, we are able to
highlight that value Qf' y updates to 5, which though is the
desired one but all other variables have the same values, as well. Hence, value of 3" is lost and
cannot be assigned to x.

6 5 | 5

As a result, we now know where the problem lies, and we can fix it.

3.7 Python Input/Output (170)

The Python Shell is interactive and accepts
commands. So, result of arithmetic operations

1. >>> print{1 Love Pakistan!!f)

and desired output using the print functioncan | !Love Pakistanill .
be used. Parenthesis followed by print, i.e. i' e

prin) fontion imsructs Python o output (077

whatever 1s inside the paren 3 6.  Ilove Pakistan Il +—

quotes. Following are 3 outputs shown to N WG
emphasize that even if a space is entere-:lv ‘ O

before or after the sentence within the quotes; | av_’F"'; (S m Wiore tekistanttt) ‘
it mllbedlsplayed asitis; as showni Fig;-.“ () B\ "1 Love Pakistant! — S
Computer Programs are n'u'-.-antI tﬂ be processed ‘ Eﬁg 3,12 - 3 Commiar nds o] F. ' .

while taking 5omq ‘\ipﬁu \and generatmg [ 124 corresponding
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' corresponding output. User can enter data through input() f urlatwn. ﬁf/*(?vhlzh)@;h wﬂ}l be stored
in a variable. This way, the same input does not@eeﬂd p\ n aﬁdﬁﬁiﬂn by the user and
whenever the data is required, th&correspar\;h‘ Isge iﬁuuéedtzin the following example, a
variable named ‘country' takes th@ ut\1ﬁ\t e«“fgx\rh bfgharacter -string and the same variable is
displayed using the print() fg{mglon} m\thernext l1 ne. Steps are show in Fig 3 13:

INACAS
| 1. country = input ( Ente 1207 of vour couniry: ') Output
2. print( ' fove |, country) Enter the name of your country : Pahistar
| love Pakistan

. - . 4'-v_&%v *..ﬂ m“*’-ww""ﬁ, T':‘_‘?
Python provides basic variable types as char, integer, float, boolean, etc. The input() function
treats the entered data as a set of characters. Hence, if a numeral is entered, it needs to be

converted to number, explicitly using the eval() function and can be used in conjunction with
lnput(} Fig 3.14 highl\ghts the 1mportance of eval(} function while deahng with Eumbers In

in nature.
fn integral value, as

h1ghl|ghted in Fig 3.14 where with eval() the
shows that when two variables a

the values rather than addi tO " The respective termmnlogy is concatenatmn of two
strings or charact ge'them up. : '

A=

1. num = input ("Enter a Number: ) Qutput
2. print ( “Double of the said number is”,num+num)

3. num=eval (input(“Enter a number:")) Enter a Number: 123
X Double of the said number is: 123123

4, print ("Double of the said numberis”,num+num)

Enter a Number: 123
Double of the said number is: 246

Qj Activity 2 m/f?\\?f@

1(\/_\ (} ?1 \f} i s ~
Take three inputs as day, month & year e.g. yﬁ:r te@f)é\irm \sm h jhree variables and print in
the form of: o\ ﬂ \\ NS \\/"
e 13-09-2023 . R'\\\\\ L
© 09-13-2023 \ —\\[\Hw o\—i" S
(@ 2023-09-13 \J\,




3.8.1 Arithmetic Operators

Other than the assignment opegét " | '(p) éhd ﬂb’\na‘l 5 e
arithmetic operators i.e, ad ition, (+), 'subtraction

(-), multiplicat qn{ paﬁ \&‘iwswn (/); as shown in Mulnpncanon@ .Division

Fig 3.15, Python dwdestheuptmnof

Floar division

© Modulo operator (%) which returns remainder of
a division. e.g. 5/4=1.25but result of 5%4=1.

¢ Integer division {//), e.g. 5//4 will return 1,
only.mtegral value and will discard the decimal E*:H&lﬁ e
portion.

e ", whichisused for exponentiation.

Python considers operator precedence in the sequence of: *,/,//,%,+,-. Operators having same
precedence are evaluated from left to right. However, parentheses have the highest precedence
and will be evaluated first.

The assignment operator can be used in Python with arithmetic Dperators as w lvefg& i=i+1 can
also be written as i+=1, i=i-2 asi-=2, i=i*3 asi*=3, etc. \ \( \ \v

\ () &O
3.8.2 Bitwise Operators 1 mw\ fp ‘\ \\\ \\\ \\ )/

Python provides operators for@gigmﬂﬁépperqt wh” ch are used for comparison purposes of
binary numbers. An nve em of \yhé)e‘Lts ‘already discussed in chapter 1, under the heading of

‘Basic Logic Gatﬁ\l \J\i

¢ AND (&) - Bit ﬁxed to 1if both comparing bits are found as 1.

© OR(]|)-Bitisfixedto 1if at least one of the comparing bits is found as 1.
© XOR(")- Bitisfixed to1if only one of the comparing bits is found as 1.
©

NOT (-) - Flips all the bits, i.e. 0s are flipped to 1s and vice versa. It is a single operand
operator.

© Left Shift (<<) - Shifts all the bits ane place to the left, while the left most bit is discarded and
right most bitissettoaO0.

© Right Shift (>>) - Shifts all the bits one place to the right, while the right most bit is discarded
and left most bitisset toa0.
3.8.3 Membership Operators

Membership operators in Python are used to check whether a spe*::lﬁe:ualge E:‘Rthef‘ Emsts in an
Object or not. The operators are 'in’ and 'not lg and ret,ur,n/tme\lf a Malue—ps present and not
present, respectively. 0 Q = WY

\\H
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3.8.4 Comparison Operators “mgg‘-;; f.},.,.- iparison

Consider the scenario, where you need tg Log“in ta yaur

system/ cell phone and yow ‘enter- passwa(d Ifthe == |'scaul x==y
password matches, you will be\ logged in'etse it will ask | '=  |!snotequal Xy

you to re-enter tt”z pdﬁs ord.-Similar is the case with > |newtertn X

the programs, A develop. In a normal execution of the - LEgE by i

program, the instructions are executed one-by-one in | >=  |Greater thanor equalto x>=y
a top-down manner and the program should terminate R it aibiihin iy

properly. But, there may be scenarios where the program has to make a selection based on some
conditions. For someone reason, if the program is unable to execute the next instruction, the
program will reach state of 'hang’ and will not terminate properly.

In the system log in scenario, if you have setup the password as 1234 but while logging in a typing
error occurs and the password you entered is 1123. So, what should the log-in program do?
Obviously it should compare the typed-in password with that of saved one, if it does not matches
it should ask the user to re-enter the password. Alternatively, it should allow the user to log-in
anyways. What do you think?

3.8.5 Logical Operators

comparison statements, the @sult of wh.l h\qqthep\pomtwe or negatwe will glide the program in
respective direction. However, .ﬁhﬁreﬁrescenanos where more than one comparisons needs to be
placed in a srnglra B&{d}n’al statement. For example, checking of a value for lower and upper
limits, like mathématlcal constraint of (1<x<10) can be incorporated in a program code like (x>1)
and (x<10).5o0, to incorporate such multiple constraints in a single conditional statement, logical

operators are used. Python provides the support of 3 types of logical operators, as:

© and - all conditions needs to be met, for a true outcome.
© or - any one condition needs to be met, for a true outcome.
© not - negates the outcome, i.e. opposite of the outcome will be the result.

The code in Fig 3.16 initializes three variables and in the following lines checks each of the
variables whether their respective conditions are met in terms of the three logical operators. This
way, the use of operator and corresponding outputs are highlighted for better understanding.

Teachér's Guide

For quick reference or checking output of
a cade-block, online Python interpreters
can bo used, like:

v vewews online-python.com

o woww onecompilerncom/ python

= werw pythononlinecompiler.corm
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3.8.6 Conditional Statements

Let us consider another example, where ﬁme JzakE a r\umi:e n mpu‘tf?dhﬁ the user and we have to
determine whether the entered numh&r b} ven DT @dd 56, we apply comparison with the help of
'if’ statement and based on the rééult of ﬂﬁe condition/ comparison, we will display our result to

the user. For such; x;?mj?arlsons Pythun provides us with the six comparison operators, as shown
in table 3- 3\\J‘H\ .

Naw. we can wnte a program asshownin Fig 3.17, to determme whethera number is even or odd.

1. num=eval (input("Enter a Number: "))| Run-1 Run-Z
2. if(num%2==0}: e Output
3:  print("Entered Numbar Is Even. ") °

4. i (num¥2==1):
5. print(Entered Mumber Is Odd, ™)

Enter a Number : 7
Entered a Number is Odd.

" e .-,-“—nﬂ B r.—_-—'u‘-—?-.,»r._“q ————

B " Fig 3.17 - multiple i stat P

The first line of program is same, as the last example program. Next, we put an 'if condition’
where we compare two values, i,e. if remainder of the number when divided by two is zero, then
it is an even number. Remember to put a “:" after the condttmn)/m an lf}sm ent. Then we
repeat the same process to check whether the number is. @fm (Im\pmgram twice and by
entering an even and odd number, che:r;k whet er\l:he\cpn it\ s/ére” workmg This way, we know
now that both if condition sare wp\kiﬂg di Eﬁl\sﬁ, we\atso le‘érnt that if the condition does not
matches, the corﬂespondlng\\;f\s\téteménﬁ\ texecuted

Enter a Number: 4
Entered a Number is Even.

-:—I"-"F' e+ r'rh—“ ‘le' ." ”‘I:"H""”Y‘m""
)
14‘*3 ; EA
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IF-ELSE il NQIQ B\

Instead, a choice to write the same code is as
follows, where we check for a condition in ‘if
statement’ and the alternate condition is handled by
an ‘else:’ statement, which handles any other
possible outcomes, as shown in Fig 3.18.

1. num=eval {input({"Enter a Humber: "))
2. if(num%2==0): .
3:  print{"Entered Number 1s Even. ")
4. else:

54 pﬁntl{ Entered Nnmi) r IJ Odd. )

=1 ey

o S

IF-ELIF-ELSE
Let's take a step ahead. Some people treat Zero
neither as even nor odd. It means, now we have 3
possibilities. The last program will treat zero as
even integer. 5o, let's change it by incorporating
- 'elif which is short of 'else-if statement’.” We
changed the -above program and tried to
incorporate all possible outcomes of the prograrn
by using 'if-elif-else’, as shownin F1g3 19 |

1. num=eval (input{"Enter a Humber: ")}
2. if(num%2==0):

3:  print(“Entered Mumber Is Zero, )
4. elif(num%2==1):

5. print("Entered Number Is Odd. )

6. else:

7. print{“Entered Mumber |s Even. ")

110

* [enterahumber: 0
( E.ntéféﬁ Number is Even.




However, it chcl not werk, gnd the follomng t‘mtcorne -was displayed. What could have gone
wrong? Let’s d:scusa ’We cheﬂ&ed ﬂa\etondition if remainder is 0, then it is even. But since our
number is zerg; so/is jt_s. remmnder And hence, this highlights that in ‘if-elif-else' statement. If all
other\f }l \dmt \tﬂen the last part executes. Let's change our program accordingly where we check
first if the input from user is zero, else-if the remainder is 1 for odd, otherwise it will be an even
number; as shown in Fig.3.20.Corresponding output after running the program thrice, to check

far all possible answers:

1. num=eval (input(“Enter a Mumber: T)_ Output
2. if (num==0): ' _ s
3 print{"Entered Number 1s Zero. ™) Enter a Number: 0
4. clif(um¥2==1): . Entered Number is Zero.
5. print("Ertcied Number 1s Odd. ") Enter a Number: 6
6. else: Entered Number is Even.
7 pnnt{ Eitered Number is Even. ™) Enter a Number: 7
Entered Numl;\ %Qﬁd

% L
T\
v\)l \|

Alternate method lm useiofgic‘al ql.‘)e\ralup& &\&/ {and} | | (or) and '!=' (not), to combine multiple
conditions in 'if e{fe statem&nt Thiswe leave asan activity for practice.

'\JNI\\ o\v

3.9 Iteration and Loop

Computer programs are the most useful in daily life where same task is to be executed in
iterative fashion. Rather than write code for every part of same iteration, incorporate iterations
in the programming language, to write small code for iterations and execute effectively. The
most commonly used is the ‘for loop’.

In ‘for loop’, we need to assign the starting point and the terminating condition, and the loop will
execute the instruction(s) for the defined range. For example, you want to display your name five
times. So, rather than writing the print() function with a subject name-five times, better
alternative is to place the print() function once within the for loop and define the range to be
five; as showninFig 3.21.

Output 0 - -Computer&d-ence 11
P \s «-Comput@:kuen:e!!l
\ }' : @O'Ttpﬂter Science 1 1!
SRV Computer Science 1 ! |
4 - - Computer Science ! | |




= s ——

\

—
The output reflects that by d(efault the. indem(\l Qﬁ mejar toop Starts with 0 with step of 1.
Alternatively, we can define the atarr ngpqin't\ﬁvtd termlnatmg condition along with the step-size
for a for loop' . Here t\hejr lmportan‘t aspect to note is the indentation of the code, which not
only provides a&x&)\“hty and visibility of the code as the lines of code increases but also
helpsinoutlinet e composnwn of the code and ultimately the overall program. It is quite critical
to follow the 'indentation rules' in Python, as the line/ lines of code if not correctly indented can
result in logical bugs and unforeseen outcome of the program. The ":" after the for loop statement
shows that the lines of code that follow are to be executed in the loop; and hence need to be
indented for the understanding of Python interpreter.

The program in Fig 3.22 starts the loop index from 11, terminating value is provided to be 15 with
astep-sizeof 1.

Output

11 - - Computer Science ! 1 |

1. fori in range (11,15,1):
2. print (i, '--Computer Science ! 1 ")

]

When the terminatin W ic
loop stop. In o@kﬁgs the value we prnwde for 1. for i in range (10,20,2):

terminating condition of the loop is not inclusive. As | |2. print (i, ‘--Computer Science F1 1)
far as the step-size is concerned, we can provide any -
non-zero value, according to which the index value | output |10 - - Computer Science ! ! !

~will update itself. Fig 3.23 shows a for loop with
step-size 2.

For the sake of practice, you may explore for-loops
further, by assigning a negative value to step-size, in
range function. Thus, for any series and sequence,
the value of range can be set accordingly.

12 - - Computer Science ! 1 !
14 - - Computer Science ! ! !
16 - - Computer Science ! 1]
18--Cum;:uter5cience1!!

After understanding the syntax and corresponding outputs, let's explore in what other ways, we

can utilize ‘for loop’.

~~\

1.sum=0 ~ T\H W\ [ C }_"z O

2. foriin range (10); RN [

3. surmn = sum+{i+1) 0\ o~ " SN The sum of ﬁrst ten positive numbers
4. print(*The sum of first positi is: 55




In the Fig 3.24, first, we initialized a variable namely sum'’ to OP N.t—:-a(t we@éﬂhe tange of the for-
loop and with a single statement; we were q)qle to SUMm up thg ﬁl(s‘oiﬁ posntwe integers. Just,
change the range value to 100 and the sam,\ "”mgram gf/4 lines of code, will calculate the sum of
first 100 positive integers. A A\ '\\'v-i"'\“ -

To emphasize, hnwt\ !ﬂ\ k:lex effectwely, programs in Fig 3.25 & 3.26 use a character which is
displayed, based|pr M the index number in iterations. The range value defines the height of the
triangles in both these figures which will execute 5 times. Since, the index starts with 0, therefore
index is incremented before multiplying with character to be displayed as ‘i+1’. Otherwise, the
first line would have been blank as index value of 0 multiplied by anything will result in nothing.
Consequently, the same print statement reflects an additional character in each line, specially in
first and last line while usmg descending index. So, in the latter, ‘i+1’is not required.

1. foriin rangefﬁ)‘] + | {1 7erim range(SD 1—] +++++—’ (# Activity)
i ) !

p 8 t((i+1) * )| |+ 2. print ({i) *
(2 _print ({i¥1) ** %3 (2= _prioe () T {Actiwty. Take input from
outout |+ | the user which determines
il P sl + the height of the diamond
1 L8 d a hollow
“Fig'3.25- Printing characters R o - HX
F‘usinn for:iow with asuending y Cﬁf 'TLU@‘ f\‘
, -
Now that we have a pret Mm vanables and how to use them for |/0, let's take things
to the next levw at in a class of 25 students, the teacher takes a test and marks ai.
entered in a computer program. So 25 variables are required to store the numbers of each student

in the program. In case of increase in number of students, additional variables need to be created
and rememberd. Though, it is correct but now effective specially how many variable names can
we create and keep track of? Python provides a data type of ‘List’, which is alterable and can
contain many values.

Alist is defined with a name assigned with '[]’, later we can assign the values. Alternatively, itis
a good idea to initialize the list at the time of creation; if user input is not desired to run the
program. Forexample,

Sngl_Dgt_0Odd_Nums=[1,3,5,7,9]

Printing the list is simply straight forward, we have to pass the name of the list to print() and the
whole list will be displayed. However, if a particular value needs to be accessedpr dlsplayed the
correspoiding index of the list can be directly accessed and r;e&d\awpe assignad like:

Print(Sngl_Dgt_0Odd_Nums[2]) ‘ L
and the output will be 'S, wh1c|fu'5 thevéw&ua\?\ndmdex where mdex value starts from 0.

Another aspect of usmg\l!ﬂ: is_. at it prowdes some basic functions via which handling and
manipulating a ltsh \fﬂﬂ carn and use. The len() function provides with the total number of




elements in a list. The min() and max{() functions can be used to xtrast\th&é@hllﬂst-and largest

element of the list, respectively. While sum{)[ functron whem amx ¢d to- the llst sums up all the
elements of the list and result is dlsplayed as shnwn in F[g 3, 27,

=\ - 65 et nombar 11 1

1. Sngl_Ogt_0dd_Nums . 1\ 5 ) E List element number 2 : 3

2. for iin range| g\th\ Bj’lh\t\ Dgt '0dd _Nums)): List element number 3 : 5

3. print{"cist eldment number,i+1, 20 ,Sngl_Dgt_0dd_Nurms[i]) List elemant number 4 : 7

4. prnt (" Sum o b slement ol st sum{Sngl_Dgt_0Odd_Nums)) List element number 5 : 9
5. print (" Senallest wanber o the Lot ,min(Sngl_Dgt_0Odd_Nums)) Sum of all elements of List: 25
6. print{ Lorgeus vonpes o thee Lt max{Sngl_Dgt_0dd_Nums)) Smallest number in the List: 1

- » Largest number in the List: 9
Fig 3.27 - List Function Utilization

Another useful function isinsert(), which inserts an element in the list, as shown in Fig 3.28.

- .
1. Sngl_Dgt_Odd_Nums = [1,3,5,7,9] Output

2. Sngl_Dgt_0Odd_Nums.insert (2,5) T Y Tﬁ}

. ; ISt :
3. print{ Lt ,Sngl_Dgt_Gdd_Nums) '_5
4. print (1 -1 % 16 tovad on e *, SnglDgt_Odd_Nums.ind A f‘(ff?’& onindex: 2
- = /g - ‘_\—lﬁdf \\ | ) [ ~

} - vt eyl SR AT o - e ) }\g{ i : Iéia[B/t sy iy aimmmpre g ST
T ﬁ-"fv: Bl s - L v. Wg 2 5 g J

\ L =
Alist can have duphta \rg[ és,ké\c)) I \w\e insert another value of 5, other than the one at index
number 2, lett 8 of the list; the list will now hold more than one values of 5, i.e. on
index numbermnd 5. In Fig 3.28 the index() function on the last line returns the position of a
number in the list. In case of multiple occurrences of the said number, the placement of first
match is returned.

Next, let’s introduce some dynamicity in our code by introducing random numbers, as shown in
the first line of the following code. Among the modules that Python provides for convenience, is
the random module which consists of many inbuilt functions like randint() and can be used by
importing in the code, with the ‘import’ keyword. Once defined in the start of the program, the
function can be used anywhere in the program to generate a random number, in the given range.
Like in line 4 which is inside a for-loop that will be executed 10 times where in every iteration the
randint() function will generate a number between 1 and 99,
™)

(f# Activity)
Take a random 2 digit number. _| abs( lfunCBQMY um@th&valuefnmmimde
| | -ofian integer bnl”/ahd discards “-ve” sign.

Subtract it from 100.
Calculate the difference. _ Th}s fogans that abs() will always retums a

Print the difference [magmtuue Ohly). 1
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So, initially an empty l’iﬁm deﬁned anEmeh/the help of for loop, the list is populated with 10
random numbers. e butputs'ef runmng the same code shows different randomly generated

valuesin. eraf: gﬁechtron as shown in Fig 3.29.

‘ \

1. from random import randint Output
2. Rnums = []

3. for i in range (10):

4. Rnums.append({randint(1,99)) |
5. print{Rnums}

[66, 1,6, 15, 83, 8, 73, 15, 30, 7)

----------------------------------------

Let us extend the same code, where we initially populate random numbers and later, try to find a
particular number in the list. The two possible outcomes are either thgnuﬂ'@ar is in the list or
not. In Fig 3.30 shown is the code along with the buth pn/ssxb{g,'ob;eomgsr\v -

As discussed earlier, the members(lﬂpf'ﬁ

operators can be used for: checkmg\wrw er\ 5 1 fmm ra"dm impert Fandint
‘2. numseek = 7

a particular element exlit\s , an ablect

| 3. temp=0
list. For bette L\r]rgeﬁdtandmg, in Fig 3. 31 a
list is deﬁnﬁﬁ\i |¥he line 1 which consists of || * Rnun‘_' ]
5. for i in range (10):
some members. In line 2, we check for 6. Rnums.append(randint(1,99))
whether the value 5 is in the list and L S
. . 7. print{Rnums)
corresponding result of either true / false || "

gets printed. The last 2 lines are
commented using '#' and are highlighted in
a different color by the IDE. Since, the value

9.for i in range (len {Rnums));
10. if{numseek == Rnums[i]):

) . 11. temp= temp + 1
of 5 exists in the list, therefore the output 12, if o:
flects ‘True’. The membership operators || .. | temp >0:
FENe ' P 13. print{ “7 is on index: ™. Rnums.index(7})

are quite useful to control the flow of the 14, else:

progran.'i, dyr)amically by incorporating 15 print(‘7 is not in the list’)
respective logic based on the values.

.L=1[1, 3,5, 7] | PR

2.print(5 in L) ut 127, zo*% 56) 36, 48, 47, 13, 9, 12]
3.# should return True ~ O £t 7 15 nbt in“the list
4 # because value 5 is in the\list| B

[7. 81, 77, 83, 41, 67, 58, 75, 65, 97)
7 is on index: 0




So far, as you have P}q\qﬁ\géf thmughout thzs chapter that we started from a single line of code
and now can dewﬂﬁp tens of it. Additionally, via conditions and iterations we are able to not only
write it effectively but also control the flow of the program. However, as the code lengthens it is
hard to keep track of the logic you have applied, especially in case of if multiple algorithms co-
exist.

So, the solution is to divide the code into segments through with which it becomes handy to
retain and understand large program. Each segment does a separate task and can be called upon
to fulfill that particular task, if required from the main program or another segment. Such
segments are called functions. In Python ‘def’ is used to define a function with a unique name
given to each function, followed by *:". For example,

1. Def my_first_func():
2. print(This line is printed, when my_first_func() is called’)

So, let's consider another simple example where we want to
draw a line on the screen, which is required to ba@don&ﬁ 2. \ﬁb\np
frequently and hence we deﬁneadraw llneo t{iﬁﬂ \\ \) \\ ﬁewraw viine ”

1. def draw_line ():
2. print{‘_"*10)

‘hlﬁéﬂ u

)\
G/ln

However, if we want to exte@:? l
drawing of vertlcal hnes \tﬁ
function and ch gof the functions, such that

Hl- Heﬁne another

he(\ anﬁ\dmd’é the |

4. print{ '_")
5. draw_hline
]6. draw_vline

they are meani l and easy to portray about their
respective working. Example code and corresponding k=
outputisas, asshownin Fig 3.32.

As a next step, let's adjust the number of vertical lines to be two, such that one is in the start and
other in the end of the horizontal line and place them just under the horizontal line. Since, the
functionality of the function changed, so we may change the name of the functions as well, as
reflectedin the Fig 3.33.

Here, the draw_v_parallel_line() function
for drawing vertical lines is called 4

. def draw_h_line ():

o e . print( *_* * 10)
times.The functlunallty is defined once l.n . daf draw v parailel_line 0
the function and the same result is print( " 1" * 26, ')

obtained, every time. The draw_h_line()
functionis called in lines 5 and 10.

. draw_h_line()
draw_v_parallek_{lnasﬂ

' ; #parallel_ﬁnes{}/ Output
G:.# Am"""g ol alw\\_parattel_tines() ————— |
' e %"»vdraw v_parallel_lines() = %
Take a number as input fro th : odrasi b, 1 L i

user, using a fucﬁt\qﬂl ﬁh{?ﬂt a

| mathematical thﬁ

e R e T T I ML B
e P s T
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3 11.1 Arguments of Fun;tiqn.n

The beauty of deﬁnlng function ISL hz\m tﬁe same functionality can be achieved for different
values. This ls ‘TQJPY passing arguments to the function. The function needs to be defined in
such a \@. M Ccepts a value and stores it in a variable and uses it inside the function. The
point to remember is that, the variable defined inside the function, does not exist outside the
function and is called local variable; as its scope is limited to the function itself. And that is the
very reason; to test a variable inside the function is easy as compared to the variables in the main
program, called global variables.

def draw_hline (n):
print( * " *10)

. def draw_v_parallel_line {m)}

print( ", t'm, f1)

So, let us define an argument in each of the functions, as shown ;
3
4,
5. draw_hline(10)
6
7
8.

in Fig 3.34. Arguments are variables and we can name them
anyway we want, as per the rules defined by Python. As you
might have observed that whenever the function is called,
rather than a variable, a value is being passed. This way, the
value is assigned to that argument in the function and is used
inside the function. The output is same as that of Fig 3.33. Try it
and experience it yourself.

. draw_v_parallel_lines(26)
. draw_v_parallel_lines(26)
draw ry@arallel lines(26)

/d@ulbérauel lines(26)
To make our functions more dynamic, wi}y ncﬁf\usegme(ar }lgé? ,vm uf-aw mmes.[)
portion of a function, to its poten‘n "e\( \ nd\ﬁhe " Fig3.3 “tion with-Sthgle: |

of arguments and aléb all m c?:t\lbna’city to print the ',ﬁ“
character which is a scm ssed\ in't Eargument This way, each

fUI'ICtIOD\ Ent\:b §a character and a number and the function will display accordingly, as
showm

Note that, in both the functions, the argument sequence is not the same, This is to emphasize
that sequence of arguments is the choice of the developer. But, good programming technique is to
stick to the same sequence this way; fewer errors are encountered and are easier to call the
function without referring to the function, again and again. The important aspect is the order of
arguments defined in the function, should be the same while calling the function.

1. def draw_hline (n,0):
2. print{o*n)
3. def draw_v_parallel_Lines (I,m): e :
: . _p e ¥[8 BN 1. L_of_num = [7,8,9,10,11]
e AL 2. def list_sumup ():
5. draw_hline(10, '=") cris up ():
6. draw_v_parallel_lines( ‘| |*,24) oo § B
7. draw_v_parallel_lines('| | ',24) |Quteut e | ANk ﬁ’lfar‘igeﬁ] Oulini
O _ \:' \ . Af] '5 /o sum+- L_of_num m |
8. draw_v_parallel_lines(' | | ,24) _
| PR 6_ roturn {(sum) } -
9. draw_v_parallel_ hnes{: |' 24}.\ T rint (i 45
, g (1 |
10.draw_hlines(10, "=y \| \ i - print (list sumup()}
[ ng 3. 35 SQTFRI V:bde and tmtput of functions with Fig 3.36 - Sample code and nutputof i
\H ‘multiple arguments functions with multiple-arguments
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3.11.2 Function Returns Result

Function is not always, about d15ptaymg"or pﬁnttﬁg “Functions are also used to solve an equation
and return the result. Th15 11*:. d:lnne by'using 'return’. For example, the function in the Fig 3.36
sums up the elementH ﬁ% list and returns the value, which is printed in the main program. The
point to note is that a function can return a single value only. A good practice is to enclose the
variable or valuein ‘()" after return.

3.12 Debugging

Bug, is an unanticipated error which is generally logical in nature. Some are simple, as we
discussed earlier in the example where we swapped the values of 2 variables. And to fix it we dry
ran the code. However, for complex ones which exist in a code having large number of lines of
code and many variables of various data types, manual dry-run will be tedious and hard. Hence,
the solution is to debug the code.

Debugger in IDE

In the Python IDLE menu, locate the Debug and select 'Debugger’. CurrespundmgLy, Jyou will
notice a ‘Debug On' message on the shell prompt before the cursor. Nem /TUl'l )(plk@rogram and a
window titled ‘Debug Control’ will pop-up as shown m F1g 8 37 wmth allows you to monitor and
examine the defined variables and the correspdndmg v;x(ues _after each instruction. The pop-up
window comprises of some buttoné thatrwﬂT heu}\ﬁu indebugging the code.

© Step buttonisthe ‘f“ yjﬁ}ﬁ yﬂu \mll use lmtially, quite frequently; as it allows you to execute
the code line- WTN EVery time you press it, the next line of code will execute.

@ Go button allows you to jump to the breakpoint directly. And after that you can press step
iteratively to seek the bug. Bt =

7 sk T Seurce

© Over button is used when there is a | sjwe|om|oajou|, 0 - 0

function call and you want to avoid it | arises seasso
completely. This way, the function is fULlY | .. ..o ve s eecio o, sim
executed and value is returned but the

debugger skips it.
e Out button is used, when you have |,
reached in a function and are examining it _—
- Al
in debugger, but wants to skip the e T =
remaining portion of the function and | buitins. <madule “bulltins” (built-in)>
; doc_ Hon ‘
come out of it. Tiile_ ' '\S.\P;rr.hnml? A2t -1, pEr \
_lacder_ <class [oteri;_\impuﬂhb anl. bmpmrtm‘*

Besides this, there are some checkboxes as | _name-
well. ‘Globals' and 'Locals' reflect the global | Sspec_
and local data respectively. ‘Source’ 1§theﬁle ! |
currently running in the debugg r \Lastl 3
‘Stack’ highlights_ the.f function currently |7
executedln the debugger e
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D

— o 7N
1. x=5 P obuo Contret PR () x]
2. ye= 3 d ».‘ /
1/ 5 |'sen oV O;n )
3. I:emp =0 1 \)i \J/fv j I W Locss T Gobes
1 et ipre: croduesD
4, print ('Values of «
|5. print (" \\P\I ‘\N 'I:xb unf). Irt 578: qu..l'r.md st
6. temp = \$ l\ \
7. y=temp ‘
8. x=y ‘ i
9. pnnt( es ol xo X, "and vi Y ) '
Fig 3. %Zlgpkpoint in code of Fig.3.11 _ -
Locals .
The most important element, we have I |
‘ i
kept for the end, the Breakpoint. A :ﬁﬂﬁfﬁf_m‘ -emodu“ le “builtins’ {built-in}> ]
breakpoint is the line in the code which _gfc_ ”E’Tﬁm 7 o |
5 . | _file_ i o3y - cii-1.py
needs close examination, so the debugger _tasder_ <class _fozen_impartlib. Builtinlmporter'-
will make a stopover there definitely. | -name- "main_’ |
) _package_ Mone _
Although there may be multiple _spec_ None |
breakpoints, and debugger will make a | ™™ : V(\A@ |
stopover on each one of them. To assigna | ¥ 7~ f/@o u@ " .
breakpoint is quite easy. After actwatm@ ‘ ;\QY\Y(\ \ | =i
Yt [ -
the debugger, just right cli t:.-n 4;( @ \ U \/v‘ Values of x- 5 and y: 3
code, you want to set as p§ \a Lets’s Swap the valuesof x & y
select "Set Br said line will Fig 3.39 - Values of variables in a Debug Confrol
be highlig yellow and is now marked as ) Window at defined breakpoint

a breakpoint. For every breakpoint, you

want to set, repeat the same process on the lines of codes, you want to examine. Next, run and
debug your code. To clear the breakpoint, right click on the highlighted line and select 'Clear
Breakpoint’,

For better understanding, let's revisit the earlier code of example Fig 3.11 as an example
scenario. Here, we set the breakpoint on the line, where we doubt the values are not as expected
and need to examine it for confirmationi.e. line 7, as shown in Fig 3.38.

As soon as we run and start to step-over the code, the values of the variables are initialized and
are shown in the Fig 3.37.

However, when we reach the breakpoint, we obserye the values of the variables and get a
confirmation about the bug, as shown in Fig 3.39. The correspondlng outpuLAR\the shell is also

/ N /—‘\/\\

visible. JARRS
. \\' [ /C/ LA\

Python Debugger (pdb) a Q9 / \ |
Python provides a debuggqr hbr,anjf\nan*r Pytﬁpn\ﬂébugger [pdb} From the command prompt,
you may execute the program wﬁh “pdb parameter by giving the command:
NN |\J [ A '




> Python -m pdb swap_var.py

Adding ~
run the imported module as §dri

Thereafter, you can execute hrn" nh‘ {
the code line by line ’w‘;ﬁﬁ Steg or

‘next’ mmmanouéﬁ sHowr in Fig 40.

You may assign breakpoints via hreak
“line_number” ', like break 7 can be
typed in to inspect line 7, in our
example. Subsequently, if ‘continue’
command is used, the debugger will

go directly to the breakpoint. For

convenience and clarity, ‘list’
command is used in Fig 41, such that
defined breakpoint and effect of
continue command can be shown
along with the code, simultaneously.

m switch’ allows pythcn to-

P fdr Fwsgl We Cgwes e ey
=5 4
y 3 |
(o omnp = )]
priutg Y
prink | ")
Lamp 3
Y - Ltomp
Y
nrint( + ¥) e
=
AR
ey
Fig 3.40 - Executing code from Command Prompt =~

1)
L1
{Pdb) continue

> 24V, Eemp

{Pdb)

o \p»thnuif 32

SWap_ Vs

st set-rom Command Prompt
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Alternatively, Python also, gl\r/gs/ Lhe o] ti h tp import—pdb lin tiw code, as the first line of the

program. When the pro
can be used.

raﬁi“exeﬁutei\ H dEbugger stops at the first line. Next, 'step’ command

You ma \; i\dﬁMakpﬁints in the code, using 'pdb.set_trace() instruction. As soon as the
program executes, it stops on the very first line after ‘pdb.set_trace()' instruction allowing the
code to be inspected and executed line-by-line, as shown in Fig 42.

Thereafter, you may type in 'step’ on the shell to execute the code line by line. Fig 43 shows the
similar sequence of commands that were executed from command prompt, as reflected in Fig 41.

Valuoz of X 5 and y: 3

Lot's Swap the value of x &y
» ci\pythondT-32\awap _var.py(#)<modulex{}
-3 Lomp S X AR

[vab)

A

ln =5
yuga
anmp-D

(print( :
print (i ,
m
toamp - X
y = Lemp
® - ¥
print(.

Debugnimg via print statements

Valuos of x: 5 and y:

-» tomp = X

|(Pab) list

y=23

temp = 0
print(‘values of

pdb.sot_trace()
- tﬂﬂp = N
y = temp

N

LYol N

XR

=Y tm:p

Let's Swap the valuc of x & ¥
> ci\pythond7-32\awap_vac.py (8) <module>()

print("Lat's Swap the value of x & y©)

@m and y: ', y)

nbndT- Ja\suap wvar.py (9 <modulo>()

]

x: ',x," and y: ", ¥)

While wntmg a program, the first statement you will learn is how to print and if used adequately is

the easiest way to debug a —
program. By placing [|!®* ~ :
multiple print statements zm = 1)
thoughtfully, a smooth Pr}n!;t.‘_'-‘-fl*i'--’:_ of x: 7, X, % And '.5’1’
traceability of any bug can szg d e S Y
be achieved. In Fig.44, we || print('valuos of ', %, ' and vi ',y, ' and tenp: ', temp)
: 'y = temp

have placed ITILIIFI[JIE print print{'valuos VR ¥i oY v temp ; temp)
statements to display the || x = y
x, y and temp variables, print[".n,’.u--:f of X: ',%,' and yr 'y, " and temp , tamp)
after each statement
where we are assigning | gytput Values of x: 5 and y:

v Let's Swap thﬁ.&y.ﬂ\ue/ E( ‘
nwjf values to any of the  fvalues ori 'Y()ap e\ y\ 3 and, Eoms B
said variables. The a O A wnreug.-. af X ) [5—and y: 5 and temp: S
corresponding output | - \ L/ 7V\((vatues o x: Us and y: s :
allows us to ldentlfy ’Gh”" am "
bug. ae

WNW NN U
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Python also provides ‘assert’ kevgwbrq \Svmch\,\j@t e & boolean checks for a condition and returns
True or False. If tpe_a\sww'?@;ﬁ[ﬁéﬁt“‘iﬁ'rue, the staement will execute normally otherwise an
‘AssertionError’ ’Fs\\lq'%t&hed Mainly, assert is used to locate logical bugs in code, or any illogical
suppositions are taken into consideration. For example, if there is a typing error or miscalculation
of multiplying the number with a negative number, in the code as shown in Fig. 45; then using
assert before output can help in pinpointing the error.

| [ x= 5 # initialize
Xx =5 * -1 # may be typing error
assert x> 0

print (x)
Ot assert x> 0 | R
AssertionError Kﬂ
v \\f//@o@©
——— O e ,
| Fg30 M Assetemple T

A QX T
N

" - ™~

You can type in 'help’ on the shell prompt, at any point in time and a list of available debugging
commands will be available. You may type in specifically the ‘help “command_name” * for further
guidance. Like ‘help step'.

(Bdb) help atep

s{tep) .
Execute the curront line, 3top at the firat poasible cccazion
{either in a functien that iz called or in the current

tunction) . »

L , - .
(ﬁj Activity 9 C‘? Activity 9
Take input fram the user whlcz Wit tursie graphics code 19
determines the height of the diamon | i T T o oard
and print a filled diamond (). 7
| P \\
(1 acemy o) (1 |aevaryap O
: ' 1 O - ‘\s“"\\ f.,. \ |
Take an odd number as input from the 70\ 6 Wnnf @ program to calculate how many
user and draw a ‘X’ with the hglgb?{é\ ,\\ \| iterations it takes to subtract a small
character like '+'. The J;ﬁut\number '} | number from a larger one, where both
defines the W ¥Xto be-displayed. the numbers are positive integrals.
, S ' l @%J
- - S B
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“Stimmary.
A set of well-defined instructions whlr:h a cbmput can 'éxecute to solve a
problem is called a computer]ﬁogram\a
When the progr \‘g,ekecuted the program is loaded into main memory from

where one\nﬁs\tfbé tion at a time is fetched and provided to the processor which
executes it.

Computer Programs are developed in programming languages which provide the
development environment via set of rules and keywords to use.

Python is an open-source progractions are provided in code with the help of
conditional statements like 'if-elif-else’ statements.

i f
To implement an iterative task, Python provides loops like the for-loop to
accomplish the said task effectively and efficiently with lesser lines of code.

Turtle graphics provides functions to design basic drawings and two dimensional
geometrical shapes. R

with the help of a library we can produce result; ﬂ;ﬁ@%@@ﬁw\é of code,
rather than writing our own tens o{w{m of %

Functions help in separ@;ﬁ m}\ 4‘1’ ] frequently occurring, this way the

written function w \f k;& asingle statement, rather than writing the same
code aga1w

The variable inside a function is a local variable and its scope is limited inside the
function only, whereas variables in the main program are global variables and its
scope covers the whole program.

Arguments can be passed to functions for more dynamicity of the functionality.

e Function can return the result of the task it performed in a single value.

Python provides a data type of List, which is alterable and can contain many
values.

o Bug, is an unanticipated error which is generally logical in nature.
e Debugger allows examining the defined variables and the corresponﬂwg values,

— //\

after each instruction. e \,‘;&/; \C2
A breakpoint is the line in the cndé’wmch needs ﬂose exammatlon so the
debugger will make a stqpove;fherédqﬁhl




—~

ﬁ Select the best aﬁswer .or thé\ﬁollamng Multlple-Choice Questions (MCQs).
’ \ ]' \| 7

Compu*éeé 'ng rams are categorized into

a) Interactive Program and Batch Program b) Interactive Program and Badge Program

c) Inactive Program and Batch Program d) Inactive Program and Badge Program

Python was first introduced in

a) 1990 b) 1994

c) 1992 d) 2022
Operator |=is used for

a) Equal b) Logical AND
c) Notequal d) Logical OR
We can design 2D geometrical shapes in Python, using _ _
a) Operators b) Iterations

c) Variables
What will the follovnng progran‘\ do:
for i in range(10, ﬁ 1}
print(’ ltgrwo o l,it}"'h
a) Itm @Vé\er}ér b) Itwillrun9times
¢) Itwillrun 10 times d) ltwillrun 11 times

The interactive computer program accept some input which is from a user program like

a) Sub program b} Web browser

c¢) Print job d) Page break _
___ provide basic variable types as str, integer, float, etc.

a) Print job b) Page break

¢) Python d) Procedure

The input() function treats the entered data as a set of
a) Digits b) Characters \
c) Symbols _.d) Antmnegiczﬂapera(:bm
Python provide the option of Modulu uperatar 'e re&ented as




“*jsusedto represeﬁf‘-ﬂ\
a) Division b) Floor division

c) MQWC@\?&B“\A\ o d) Exponentiation

11.  If the program is unable to execute the next instruction, the program will reach the state of
a) Hang b) Reboot
- c) Shutdown d) Sleep
12.  We apply comparison with the help of statement.
' a) For b) While
c) If d) But
13.  Inonline IDEs, we can write and run our code without in our computer.
a) Installing " b) Creating
c) Performing d) Detectlng C\\\ﬁﬂ
14.  IDEstands for i w 2 \o &
a) Internet Develupment Envircin Qﬂ\ \ U
b) lllegal Development nmr?\nn\
c) Integra\lrﬁw nt Enwronment
d) In velopment Environment
15. Turtle graphics help us to design basic drawingand _
a) 1Dshapes b) 2Dshapes
c) 3Dshapes d) 4Dshapes
16. AREPLmeans
a) Read-Enter-Print-Loop b) Read-Exit-Print-Loop
| c) Read-Eval-Print-Loop d) Read-Evolve-Print-Loop
17. Todrawatriangle, we need to play with
a) Angles b) -Vertices
c) Lines d) Shapes
18.  Bugisanunanticipated error which is generally in natu re, /) 4“7‘/’-:‘\“\
a) Analog AR b);; Dfﬁ{al \' [ I {/ \U\
¢) Logical 0. ! dj Legat
G
N T T e S




% Give short ansyge,r;s,tﬁ\ thefa [lowing Short Response Questions (SRQs).
1. Whatare tl'@ﬁgpyi\\c;@ﬁ\t\ﬂﬁh'sﬁftbmputer programming in daily life?

2. Write code to take input a number from user and print its mathematical table on screen from 1
to 10.

3. Take an odd number as input from the user, check if it is odd, otherwise ask the user to re-enter
an odd number.

4. Write down the main examples of Python based application.
5. Differentiate between global and local variables with the help of suitable example.

287
1
i Give long answers to the following Extended Response Questions (ERQs).
1. Explain the applications of Python in different business and technical domains.
2. What are the basic functions that 'List’' provides. Elaborate each of them witpamr\ﬁample.
~ N ~2(ONL Y

3. Write a program for a Dice Rolling Race game fqr\g_pl{aye;g:@xtﬁéj’ﬁ%@g{bﬁéﬁ%{éie a random
number for each player. If the numberg;rpllsl,(@pn\pﬂé@, then th pplayer gets another roll. Rolls
of every iteration is summe;jﬂgj,e&tie\pﬁg@dkﬁ‘tﬂfﬁ?ﬁé‘blaye?who reaches 100 first, wins.

20 WO DN . )

4. How to locate and}\, l'eig Ijehuggerm IDLE? Write steps by taking an example into

consideration. o (N[N N o=
RN

5. Write code \pn’nt the multiplication of first 10 0dd humbers ahd first 10 even humbers and

find the difference of the two. [Hint: Use functions]

Gﬂ Mini Project 1: Number Guessing Gama

|"Eenerate a Random Number and ask the user to guess the number.
For each input, respond the user, whether the guess is right or wrong. ‘
If the guess was right, congratulate the user and inform about how many guesses it took till the right
guess.

However for each wrong answer, inform the user to try again. Additionally, also provide a hint
whether the guess was on the higher or lower side.

Give the user appropriate number of tries. e.g. if the guess is between 1 to 20, you may provide with
\ 3 retries. .

P N

(m Mini Project 2: Motorcycle Rent CalculatoD

rMotorcycles can be rented either based on distance travelled or the time the\matorcycle was being
used by the client. Both are separately calculated and added together, to-génerate total bill.
For example hourly rate is Rs. 100 while the disfance(rate is'of Rs.”5/.km. A client travelled only 20
km but the possession of the ni@torgy;!é-was f 1%3 haufs- This way, the bill Iof travelled-distance will
be Rs. 100/- but the possession-charges will be Rs."300/-. This way, total bill will be nf‘ Rs. 400/-.
However, for existing (lhgqgngrs, the lesser of the two charges is treated as a "discount”.

N h

l’his way, if th@\ﬁ\{@}\f ove example was already a member, only Rs. 300/- needs to be paid by J
L\m ,\\" N ) i
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