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Algorithm

e Algorithm is a step-by-step procedure, which
defines a set of instructions to be executed in a
certain order to get the desired output.

* Algorithms are generally created independent
of underlying languages, i.e. an algorithm can
be implemented in more than one
programming language.
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How to Write an Algorithm?

* There are no well-defined standards for writing
algorithms. Rather, it is problem and resource
dependent. Algorithms are never written to
support a particular programming code.

* As we know that all programming languages
share basic code constructs like loops (do, for,
while), flow-control (if-else), etc. These
common constructs can be used to write an
algorithm.

Python Programming/AP-IT 3




Example

Problem - Design an algorithm to add two
numbers and display the result.

step 1 — START

step 2 — declare three integers a, b & c
step 3 — define valuesof a & b

step 4 - add valuesofa & b

step 5 - store output of step 4 to ¢
step 6 — print c

step 7 - STOP
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Alternative

step 1 - START ADD

step 2 - getvaluesofa &b
step3-c<a+b

step 4 - display ¢

step 5 - STOP
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Flowcharts

* Flowcharts graphically represent the flow of
a program. There are four basic shapes used
in a flow chart. Each shape has a specific
use:

oval: start / end
parallelogram: input / output
rectangle: calculations
diamond: selection structures
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Example

H# start
print("Output!")
# end

pring "Output!™

input /f output

calculations

selecticon

structure
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ample 2

H# start

num = input("Enter a number: ")
num = float(num)

num_plus 2 =num + 2 —
print(num_plus_z) Print the result
# end
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Function

An oval represents a start

Start/end or end point

Alineisaconnector that
Arrows shows relationships between
the representative shapes

A parallelogram

Input/Output represents input or output

Arectagle represents a

Process Drocess

Decision A diamunq ipdicates a
decision
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Indentation

* Indentation refers to the spaces at the
beginning of a code line.

* Where in other programming languages the
indentation in code is for readability only, the
indentation in Python is very important.

* Python uses indentation to indicate a block of
code.
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Python
Coﬂitional Statements o@
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Conditional statements

e conditional statement as the name suggests
itself, is used to handle conditions in your
program. These statements guide the program
while making decisions based on the conditions
encountered by the program.

* Python has 3 key Conditional Statements that
you should know:

Bif statement

Hif-else statement
Mif-elif-else ladder
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If statement

 The if statement is a conditional statement in
python, that is used to determine whether a
block of code will be executed or not.

* Meaning if the program finds the condition
defined in the if statement to be true, it will
go ahead and execute the code block inside
the if statement.
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Syntax

if condition:
# execute code block
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Flowchart for |F statement

True

Enndjt’iitl/_,_r
False l
Statement(s)
¥
EndIF  [*

fig: Flowchart for if statement
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Working of IF

Condition is True Condition is False

number = 10 number = -5

1f number > 0:
LP# code

# code after if —># code after 1if
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Example

number = 10
# check if number is greater than O
if number > 0:

print('Number is positive.')
print('The if statement is easy')

Number 1s positive,

The 1f statement is easy
>

Python Programming/AP-IT 22




Example

num = int(input("enter the number?"))
if num%2 ==0:
print("Number is even")

enter the number? 56
56
Number 1s even

>
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# start Example

num = input("Enter a number: ")
num = float(num)

if num>O0:
print("Greater than 0")
# end
Fter 3 nunher; 66 s
Greater than 0
mny | Vel |

Fnter 3 punber; -2

|
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Example

a = int(input("Enter a? "));
b = int(input("Enter b? "));
¢ = int(input("Enter c? "));
if a>b and a>c:

print("a is largest");
if b>a and b>c:

print("b is largest");
if c>a and c>b:

print("c is largest");

Python Programming/AP-IT
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If else

e if statement executes the code block when the
condition is true. Similarly, the else statement
works in conjuncture with the if statement to
execute a code block when the defined if condition
is false.
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Syntax

if condition:

# execute code if condition is true
else:

# execute code if condition if False
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true

!

b

statement in /f branch

statement in afse
branch
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Working process of |F-ELSE

Condition is True Condition is False

number = 10 number = -5

1f number > 0: ——1f number > 0:
# code # code
else: »else:
# code # code

# code after 1f B cOfe arter 1 f
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Example

number = 10
if number > 0:
print('Positive number')
else:
print('Negative number')
print('This statement is always executed’)

Positive number
This statement 1s always executed

>
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Example

age = int (input("Enter your age? "))
if age>=18:

print("You are eligible to vote I1");
else:

print("Sorry! you have to wait !!");

| J

Enter your age? 29

You are eligible to vote !!
>
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Elif

* The elif statement enables us to check
multiple conditions and execute the specific
block of statements depending upon the true
condition among them.

* We can have any number of elif statements in
our program depending upon our need.
However, using elif is optional.
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Syntax

if conditionl:

# code block 1
elif condition?2:

# code block 2
else:

# code block 3
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Working of elif

1st Condition is True 2nd Condition is True All Conditions are False
let number = 5 let number = -5 let number = 0
pese R UMDE R 8 ] e et B et 111]|| 0] i 10 L if number > 0 :
— 4 CcOde # code # code
elif number < 0 : —» elif number < 0 : elif number < 0 :
# code # code # code
else : else : —Pelse :
# code # code # code
—p # code after if —p # code after if —p # code after if
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Example

humber =0
if number > 0: 7610

print("Positive number®) this statenent is aliays executet
elif number == 0: ,

print('Zero')
else:
print('Negative number')
print('This statement is always executed')
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Python Nested if statements

 \WWe can also use an if statement inside of
an if statement. This is known as a nested if
statement.
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Syntax

# outer if statement
if conditionl:
# statement(s)
# inner if statement
if condition2:
# statement(s)

Python Programming/AP-IT
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if statement

TRUE

body of else

Statements

Mested Condition -

FALSE

TRUE

body of nested if

below if

) toppr
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Example

number =5
# outer if statement
if (number >=0):
# inner if statement
if number ==0:

print('Number is 0') . o
Number 1s positive

# inner else statement S

else:
print('Number is positive')
# outer else statement
else:
print('Number is negative')
# Output: Number is positive
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Example

number = int(input("Enter the number?"))
if number==10:
print("number is equals to 10") .. .. o

elif number==50: 6
print("number i equal to 50..)_ number 1s not equal to 10, 50 or 100
)/ >‘
elif number==100:
print("number is equal to 100");
else:

print("number is not equal to 10, 50 or 100");
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Looping statement

" Nested
Loops
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JAVS Types of Loops

o There are three types of loops:
= while Loops
* for Loops
* do Loops
2 Each loop requires the following steps.
= |nitialization {get ready 1o start looging)
» Condition (tast if wea should axecuta loop body)
* Lipdate {change something each time through)
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Loops

|

Entry Controlled

For loop

While loop
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Exit Controlled

|

Do while loop

45



TUTIons

Types of Loops

- ~—
{-—"-.- g " ) ""\-\._\__-._

[ for Loop ] [ repeat Loop ] [ while Loop ]
lterates over the * |Infinite loop and used + Repeats a statement or
elements of any with break statement fo group of statements until
sequence (vector) till the exit the loop some condition is met
condition defined is
true «  Number of iterations +  Number of iterations
Number of iterations are depends on the condition depends on the condition
foeed and known in which is checked at the which is checked at the
advance end of each iteration beginning of each

teration
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While loop

* while loop is used to execute a block of
statements repeatedly until a given
condition is satisfied. And when the
condition becomes false, the line
immediately after the loop in the program is
executed.
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Syntax

Syntax :
while expression:
statement(s)

All the statements indented by the same
number of character spaces after a
programming construct are considered to be
part of a single block of code. Python uses
indentation as its method of grouping
statements.
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* The statements of the Python while loop are
dictated by indentation.

* The code block begins when a statement is
indented & ends with the very first
unindented statement
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i=1
while i < 6:

print(i)
1+=1

Example

Python Programming/AP-IT
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The Multiplication Table of: 12

12 x 1 =12
Z8%aZ =224
12 X 3 = 36
12 X 4 = 48
12 X 5 = 60
125X 56 "="72
12 x 7 = 84
12 X 8 = 96
12 x 9 = 108
12 x 10 = 120

S
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Multiplication Table using
While Loop

num =12
counter =1

# we will use a while loop for iterating 10 times
for the multiplication table

print("The Multiplication Table of: ", num)
while counter <= 10: # specifying the condition

ans = num * counter

print (hnum, 'x', counter, '=', ans)

counter += 1 # expression to increment the
counter
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While Loop Multiple Conditions

numl =17
num2 =-12

while num1 >5 and num2 < -5 : # multiple conditions
in a single while loop

numl -= 2
num2 +=3 EB: b
print( (hum1, num2) ) i
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While Loops In Python
Learning 1 H y ®
Objectives: While Loops’ in Python
e ine aoning The x is simply a variable, It could We must
rogramming Skilis:
_FOR Loops have any name. finish the
WHILE Loops statement
It is however a special kind of variable with a
known as the ‘'most recent value' colon

N =
e while x = n:/

]
- <
SnsCuie "
Cormrmarnd

The n is represents a value that wé want x to either
No equal, not equal, be greater than, efc. depending

= on the condition we want to use,

E.g. n=5 and the condition while x 1= 5 (nof egual

Y
o to 5] then the loop would repeat until x equals 5.

L

ih“?‘_‘-l&”_‘?jﬁ'f‘f;“ www.computerscienceuk.com
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Do while loop

* The do whi
symbol anc

e construct consists of a process
a condition. First the code

within the

nlock is executed. Then the

condition is evaluated.

 If the condition is true the code within the
block is executed again. This repeats until
the condition becomes false.
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Syntax

do {
loop block statement to be executed;

}

while(condition);
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Flowchart

[ Initialization ]

Group of Statements

i

Increment/Decrement

Operator
TRUE r

While Condition

FALSE—.I Exit From the Loop

& tutonal ._|I|. L g
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Do while

* The while loop in python first checks for
condition, and then the block is executed if
the condition is true. The block is executed
repeatedly until the condition is evaluated to
false.

* Thus, in python, we can use a while loop
with if/break/continue statements that are
indented, but if we use do-while, it does not
fit the indentation rule.

* Therefore we cannot use the do-while loop
in python.
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=1

while True:

print(i)

i=i+1

if(i >5):
break

Example
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For loop

* A for loop is used for iterating over a
sequence (that is either a list, a tuple, a
dictionary, a set, or a string).
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Syntax

for val in sequence:
# statement(s)
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Flow chart

n increases by 1=

0<n= 9—}- print "looping™
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Example

fruits = ["apple", "banana", "cherry"]
for x in fruits:
print(x)

apple
banana
cherry

>
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Python for loop

Afor loop is used for iterating over a sequence and iterables (like range, list, a tuple, a
dictionary, a set, or a string).

_______________ s Definite iterations.
I- (Total 5 iterations)

for 1 in range(5):

Indentation statement 1 Body of for loop

Loop body is mustbe ¢ ------ statement 2 Execute till the last item

e
properly indented of a sequence

statement n _
else: Else Block (optional)
__ 4 Execute only when for
statement (S) loop executes normally

PYnative.com
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Looping Through a String

for x in "banana'":

print(x)
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The break Statement

fruits = ["apple", "banana", "cherry"]
for x in fruits:

print(x)
if x =="banana":
break
apple
banana

>

Python Programming/AP-IT
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Flow chart

. Start of the Loop

False

Test Loop
Condition

True

| False

Remaining body of the
Loop

'. End of the Loop
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Exit the loop when x is "banana",
but this time the break comes
before the print:

fruits = ["apple", "banana", "cherry"]
for x in fruits:
if x =="banana":
break

print(x) apple

>
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The continue Statement

fruits = ["apple", "banana", "cherry"]
for x in fruits:

if x =="banana":
continue
print(x) apple
cherry
>
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Flow chart

Enter loop

False

test expression
of loop

continue?

Exit Loop

v

Remaining body
of loop
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The range() Function

The range() function returns a sequence of numbers,
starting from 0 by default, and increments by 1 (by
default), and ends at a specified number.

for x in range(6):
print(x)

v o ou A W N —= O

4 Python Programming/AP-IT 72



Using the start parameter:

for x in range(2, 6):
print(x)

v ool A W N
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ncrement the sequence with 3
(defaultis 1):

for x in range(2, 30, 3):
print(x)

11

14
17
20
235
26
29
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Else in For Loop

* The else keyword in a for loop specifies a block of
code to be executed when the loop is finished:

for x in range(6):
print(x)
else:
print("Finally finished!")

Python Programming/AP-IT
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If the loop breaks, the else block is
not executed.

for x in range(6):
if x == 3: break
print(x)

else: 1
print("Finally finished!") >
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Pass statement

* When the pass statement is executed, nothing
happens, but you avoid getting an error when
empty code is not allowed.

* Empty code is not allowed in loops, function
definitions, class definitions, or in if statements.

forxin [0, 1, 2]:
pass

* # having an empty for loop like this, would raise an
error without the pass statement
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Nested Loop in Python

A nested loop is a loop inside the body of the outer loop.
The inner or outer loop can be any type, such as a while
loop or for loop.

The outer loop can contain more than one inner loop. There
is no limitation on the chaining of loops

In the nested loop, the number of iterations will be equal to
the number of iterations in the outer loop multiplied by the
iterations in the inner loop.

In each iteration of the outer loop inner loop execute all its
iteration. For each iteration of an outer loop the inner loop
re-start and completes its execution before the outer loop
can continue to its next iteration.
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Syntax

# outer for loop
for element in sequence
# inner for loop
for element in sequence:
body of inner for loop
body of outer for loop
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End for

i )

Fig: Flowchart for nested for loop
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Example

# outer loop
foriinrange(1, 11):
# nested loop
# to iterate from 1 to 10
forjinrange(1, 11):
# print multiplication
print(i * j, end="")
print()

Python Programming/AP-IT

12345678910
2468101214 16 18 20
369121518 21 24 27 30

4 812 16 20 24 28 32 36 40
510 15 20 25 30 35 40 45 50

6 12 18 24 30 36 42 48 54 60
714 21 28 35 42 49 56 63 70

8 16 24 32 40 48 56 64 72 80

9 18 27 36 45 54 63 72 81 90
10 20 30 40 50 60 70 80 90 100

>
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Example

rows = 5

# outer loop

foriin range(1, rows + 1):
# inner loop

forjinrange(1,i+1):  *
print(ll*"’ end=" II) R
print(”) k k% k%
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Python Nested Loop

A Loop inside a loop is known as a nested loop.

In the nested loop, the number of iterations will be equal to the number of iterations in the outer loop
multiplied by the iterations in the inner loop.

for 1 in range(1, 11):
- » e,
for j in range(1, 11): T Body of
L, . . moon ooy o
Inner loop print(i*j, end= — e Outer loop
Outer loop
print('")
"‘-l—-

PYnative.com
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