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Part A

Al.

In computer programming there are two fundamental aspects: data and instructions. To work with
data it’s necessary to understand variables and data types, and to work with instructions, it’s
necessary to understand control structures and statements.

According to mathematicians and computer scientists, any computer program can be written using
basic control structures combined in any way to solve a specified problem.

There are three basic types of control structures in programming: sequence, selection and iteration.

A sequence of statements follows from top to bottom flow in executing a program, such that the
statements are executed line by line in the order in which they appear.

The selection structure is used to test a condition. Condition refers to any expression or value that

returns a Boolean value, meaning true or false. Which means the program chooses between two or
more alternative paths, and is executed depending whether or not the result of the condition it true
or false.

The main basic types of selection are “if”, “if/else” and “switch” statements. Usually, the “if”
statement 1s the most common and it evaluates or tests the conditions, along with a statement or
statements to be executed if the condition is true, and optionally, other statements to be executed if
the condition is determined to be false. Either “if”” or “if/else” statements can be nested. Switch
statements is used when there are multiple cases to choose from, this construct are common in many
others computer language, but it uses in Python is available only recently with Python 3.10 version
with keyword “match”.

The iteration or repetition structure also known as loop structures, repeatedly executes a series of
statements as long as the condition is true. "While," "do/while" and "for" loop are the three main types
of iteration statements. Repetition “For” will repeat one or two program statements set by a counter.
The “do/while” statement is unknown in Python, but common in others computer language. A loop
can either be controlled by event or counter. An event-controlled loop executes a sequence of
statements till an event occurs and a counter-controlled loop executes the statements a predetermined
number of times. [1]

Python “if/elif” statements
if expression:
statements

elif expression:



statements
else:

statements

The elif is short for else if.

Example

kamuy@carlosy: ~/wrk/py/univ/assment Q =

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment

1 ~IAssessment_Al.py~I[python]
"Assessment_Al.py" 12L, 189B written




kamuy®@carlosy: ~/wrk/py/univ/assment

kamuy®@carlosy: ~/wrk/py/univ/assment kamuy®@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: $ python3 Assessment_Al.py
X is 30
kamuy@carlosy: s i

In the above scree-shoot Python evaluates each condition one by one and if a true condition is found
the statement block under that condition will be executed. If no true condition is found the statement
block under else will be executed. [2]

A2.

A loop is a fundamental programming structure that is often used in writing computer programs. It is
a sequence of instructions that is repeated until a certain condition is reached. There are two types of
loops in Python, for and while with its variations using else clause. For loop has two sections: a header
specifying the iterating conditions, and a body which is executed once per iteration. The header often
declares an explicit loop counter or loop variable, which allows the body to know which iteration is
being executed.

Every loop has 3 parts: initialization, condition and update (increment or decrement).

While loops repeats as long as a certain boolean condition is met.

It’s structure is:

initialization
while (condition):
//Code block to execute something

// update



For loops iterate over a given sequence of numbers using the "range" and "xrange" functions, and
range function is zero based. The difference between range and xrange is that the range function
returns a new list with numbers of that specified range, whereas xrange returns an iterator.

Python range() function supports up to three parameters: range(start,stop,step), and at least one
parameters (stop) must be included: [3]

1. start: start sequence of number
2. stop: generate numbers up to, but not include this number

3. step: difference between each number in the sequence

It is important to note that all parameters must be integers and can be numbers positive or negative .

For example, the following code prints out the numbers 0,1,2,3,4

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment

for x {5):
(x)

sessment A2 range 01.py~I[python
sment_A2_range_01.py" [New] 3L, 33B written




kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

amuy@carlosy: S python3 Assessment_A2_range_01.py

k
]
1
2
3
4
k

amuy@carlosy:

Python range() function with two parameters (start and stop)

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment

1 ~IAssessment_A2_range_02.py~I[python]
"Assessment_A2_range_02.py" 4L, 37B written




kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: $ python3 Assessment_A2_range_02.py

kamuy@carlosy: S .

Python range() function with three parameters (start, stop and step):

Prints out 2, 4, 6



kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

~IAssessment_A2_range_03.py~I[python]
"Assessment_A2_range_03.py" [New] 3L, 39B written

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: $ python3 Assessment_A2_range_03.py

kamuy@carlosy:

Loop Through a List



kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

primes = [2, 3, 4, . . 1

prime primes:
(prime)

1 ~IAssessment_A2_range_04.py~I[python]
"Assessment_A2_range_04.py" 6L, 74B written

kamuy@carlosy: ~fwrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: $ python3 Assessment_A2_range_04.py

~NunbhwN

13
kamuy@carlosy:

In case we want to use the traditional for loop which print all items by referring to their index number



kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

primes = [2, 3, 5, 7, s

X ( (primes)):
(primes[x])

~IAssessment_A2_range_05.py~I[python]
"Assessment_A2_range_05.py" [New] 6L, 83B written

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment

[

muy@carlosy: $ python3 Assessment_A2_range_04.py

NuvhwNE

ey
[

13
kamuy@carlosy:




Using for loop in Python string

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment

1 ~IAssessment_A2_range_06.py~I[python]
"Assessment_A2_range_06.py" 6L, 45B written

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

amuy@carlosy: S python3 Assessment_A2_range_06.py

worTwNxE

<amuy@carlosy:




Nested for loop syntax in Python [4]
for iteration_var in sequence:
for iteration_var in sequence:
statements(s)

statements(s)

For loop example

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

outer
nested
result = outer *
(result, en
(@)

1 ~IAssessment_ A2 range 07.py~I[python]
"Assessment_A2_ range_07.py" 7L, 135B written

Output:



kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment
kamuy@carlosy: S python3 Assessment_A2_range_07.py
234
468
6 9 12
8 12 16

uy@carlosy:

k
1
2
3
4
k

am

In this code the program first encounters the outer loop, executing its first iteration. The first iteration
triggers the nested loop, which then runs the code to completion. Then the program returns back to
the outer loop, completing the second iteration and triggering the nested loop. Then, the nested loop
runs to completion, and the program returns back to the top of the outer loop until the sequence is
complete or a break or continue statement disrupts the process. The print() function in inner loop has
second parameter end='" which appends a space instead of default newline. Therefore, the numbers
will appear in one row.

"break" and "continue" statements

break is used to exit a for loop or a while loop, whereas continue is used to skip the current block,
and return to the "for" or "while" statement.

An example using break statement.

Printsout—1,2,3,4,5



kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

1 ~IAssessment_A2_range_08.py~I[python]
"Assessment_A2_range_08.py" 6L, 73B written

Output



kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

kamuy@carlosy: S python3 Assessment_A2_range_08.py

camuy@carlosy:

An example using continue statement.

Prints out only even numbers - 2, 4, 6, 8

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment

1 ~IAssessment_A2_range_09.py~I[python]
"Assessment_A2_range_09.py" 6L, 76B written

Output



kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

kamuy@carlosy: $ python3 Assessment_A2_range_09.py
5

kamuy@carlosy:

Can we use "else" clause for loops?
Unlike other popular programming languages, we can use else for loops or while loops in Python.

When the loop condition of "for" or "while" statement fails then code in "else" is executed. If a break
statement is executed inside for loop then the "else" part is skipped. Hence the "else" part is executed
even if there is a continue statement.

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

1 A~IAssessment A2 range_10.py~I[python]
"Assessment_A2_ range_10.py" 10L, 190B written

Output



kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

kamuy@carlosy: $ python3 Assessment_A2_range_10.py
List contains numbers greater than 5
kamuy@carlosy:

A3.

A list is data type, which can hold multiple objects. One important aspect of list structure is that list
is mutable, and can be changed after it was created and also allows to add and remove objects from
the sequence. A variable is a "kind-of" storage location with a name attached to it, and it can contain
any single object.

Lists are very similar to arrays. They can contain any type of variable, and they can contain as many
variables. Lists can also be iterated over and list literals are written within square brackets [ | with the
first element at index 0. There are many methods associated to them.

Creating list

Creating a list is as simple as putting different comma-separated values in square brackets.
a list=[1,2,3,4,5]

b list=[‘a’, ‘b’, ‘c’, ‘d’, ‘e’]

c_list=[‘one’, ‘two’, ‘three’, ‘four’, ‘five’]
d list=[1, 2, ‘three’, ‘four’, ‘five’]

Accessing list values



The syntax for accessing the elements of a list is the same as the syntax for accessing the characters
of a string. The expression inside the brackets specifies the index. Python indexes starts its lists at 0
rather than 1.

Example

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment

d_list = [1,

num = d_list[1]
string = d_list[2]

(num)
(string)

1 ~IAssessment_A3_list_01.py~I[python]
"Assessment_A3_list_01.py" 9L, 105B written

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: S python3 Assessment_A3_1list_01.py

three
kamuy@carlosy: s 1




Slicing elements of a list
Python slice extracts elements, based on a start and stop.

string[1:5] - The 1 means to start at second element in the list (the slicing index starts at 0). The 5
means to end at the sixth element in the list, but not include it. The colon in the middle is how Python's
lists recognise that we want to use slicing to get elements in the list.

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

1 A~IAssessment A3 _1list 02.py~I[python]
"Assessment_A3_list _02.py" 6L, 72B written

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

kamuy@carlosy: S python3 Assessment_A3_list_02.py
['a', 'r', 'l', '0']
kamuy@carlosy: S




Example
string[:5] — Slice the first five elements starting at first element (index 0 to index 4)

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment

string = [ ; , > s . 1

r';an_[ A5

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment
kamuy@carlosy: S python3 Assessment_A3_1list_03.py
['C', 'a', 'r', 'U', 'o']
kamuy@carlosy: s




Slice from 4th element, Python starts its lists at O rather than 1.

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

string = [

slc = string[3:]
(slc)

1 A~IAssessment A3 _list 04.py~I[python]
"Assessment_A3_1list _04.py" 6L, 71B written

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment
kamuy@carlosy: S python3 Assessment_A3_1list_04.py
['l', 'o', 's']
kamuy@carlosy: s




Slice with Negative Indices

It’s possible to specify negative indices while slicing a list

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment

1 ~IAssessment_A3_list_05.py~I[python]
"Assessment_A3_list_05.py" 5L, 73B written

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

S python3 Assessment_A3_list_05.py

['e', 'f', 'g']
kamuy@carlosy: S




Slice with Positive & Negative Indices

As well, it is possible to specify both positive and negative indices at the same time.

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment

1 ~IAssessment_A3_list_06.py~I[python]
"Assessment_A3_list_06.py" 5L, 72B written

Output

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~/wrk/py/univ/assment
kamuy@carlosy: S python3 Assessment_A3_list_06.py
['b', 'c', 'd', 'e']
kamuy@carlosy: s




Part B

Exercise 1

total = 0

name = input ("Customer name: ")
price = float (input ("What is the price of product? "))

quantity = int (input ("How much is the quantity? "))

print ()

if (quantity < 0 or price < 0):

print ("Quantity or price can't be negative.")
else:

total = price * gquantity

print (f"Total price is: {total}f")

(Code)

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

total =

name =

price =

quantity =
@]

(quantity < price < 0):

(

total = price * quantity
(f

1 ~Iexec_1.py*I[python]
:set number

Output




kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

kamuy@carlosy: S python3
Cust r name: Carlos Abreu

What is the price of product? 5.

How much is the quantity? 2

Total price is: 11.0f

kamuy@carlo S python3
Customer name: Carlos Abreu

What is the price of product? 5.5

How much is the quantity? -2

Quantity or price can't be negative.
kamuy@carlosy: $ python3
Customer name: Carlos Abreu

What is the price of product? -5.5

How much is the quantity? 2

Quantity or price can't be negative.
kamuy@carlosy: $ python3
Customer name: Carlos Abreu

What is the price of product? -5.5

How much is the quantity? -2

Quantity or price can't be negative.
kamuy@carlosy: =

Exercise 2 (code)

Note: Because the source code for this exercise doesn’t fit into one screen I decided to paste the entire
code here, and show only the image of the code running.

import math

radius_inner= float(input("Enter the inner radius: "))

radius_outer = float(input("Enter the outer radius: "))

enter_area = input("Do you want to calculate the shaded area? (y/Y/Yes) or (n/N//No): ")
list area=1["y'",'Y", 'Yes', 'yes', 'YES']

while (enter area in list_area):
if (radius_inner < radius_outer):
area_inner = math.pi * radius_inner * radius_inner
area_outer = math.pi * radius_outer * radius_outer

area_shaded = area_outer - area_inner



print("The shaded area is: {0:.2f}".format(area shaded))
break

elif (radius_inner >= radius_outer):

else:

print("Inner area must be smaller than outer area!")
enter_area = input("Do you want to try again? (y/Y/Yes) or (n/N/No) ")

list area=["n', 'N', 'No']

if (enter _area in list area):

break

radius_inner= float(input("Enter the inner radius: "))

radius_outer = float(input("Enter the outer radius: "))

list area=["y','Y", 'Yes', 'yes', "'YES']

if (radius_inner < radius_outer):
area_inner = math.pi * radius_inner * radius_inner
area_outer = math.pi * radius_outer * radius_outer
area_shaded = area outer - area_inner
print("The shaded area is: {0:.2f}".format(area_shaded))
break

enter_area = input("Do you want to try again? (y/Y/Yes) or (n/N/No) ")

list area=["y','Y", 'Yes', 'yes', 'YES']

list area n=["n','N', 'No', 'no', NO']

if enter_area in list_area:
radius_inner= float(input("Enter the inner radius: "))

radius_outer = float(input("Enter the outer radius: "))



if (radius_inner < radius_outer):

area_inner = math.pi * radius_inner * radius_inner
area_outer = math.pi * radius_outer * radius_outer
area_shaded = area_ outer - area_inner

print("The shaded area is: {0:.2f}".format(area shaded))

elif (radius_inner >=radius_outer):

else:

print("Inner area must be smaller than outer area!")
enter_area = input("Do you want to try again? (y/Y/Yes) or (n/N/No) ")
list area=["y'",'Y", 'Yes', 'yes', 'YES']

if enter_area in list_area:
radius_inner= float(input("Enter the inner radius: "))

radius_outer = float(input("Enter the outter radius: "))

if (radius_inner < radius_outer):
area_inner = math.pi * radius_inner * radius_inner
area_outer = math.pi * radius_outer * radius_outer
area_shaded = area_outer - area_inner

print("The shaded area is: {0:.2f}".format(area shaded))

print("Exit!")



kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

kamuy@carlosy: S python3 exec_2.

Enter the inner radius: 3

Enter the outer radi 5

Do you want to calculate the shaded area? (y/Y/Yes) (n/N//No):
The shaded area i 50.27

kamuy@carlosy: S python3 exec_2.

Enter the inner radius:

Enter the outer radius: 5

Do you want to calculate the shaded area? (y/Y/Yes) (n/N//No):
Do you want to try again? (y/Y/Yes) or (n/N/No) y

Enter the inner radius: 3

Enter the outer radiu

The shaded area is: 50.:

kamuy@carlosy: S python3 exec_2.

Enter the inner radius:

Enter the outer radius: 5

Do you want to calculate the shaded area? (y/Y/Yes (n/N//No):
Do you want to try again? (y/Y/Yes) or (n/N/No) n

Exit!

kamuy@carlosy: S python3 exec_2.

Enter the inner radius: 5

Enter the outer radius: 3

Do you want to calculate the shaded area? (y/Y/Yes) (n/N//No):
Inner area must be smaller than outer area!

Do you want to try again? (y/Y/Yes) or (n/N/No) y

Enter the inner radiu 2

Enter the outer radiu 4

The shaded area is: 37.70

kamuy@carlc £ $ python3 exec_2.

Enter the inner radius: 4

Enter the outer radiu 2

Do you want to calculate the shaded area? (y/Y/Yes) (n/N//No):
Inner area must be smaller than outer area!

Do you want to try again? (y/Y/Yes) or (n/N/No) n

ka @carlosy: s

Exercise 3 (Code)
total = 0
total increase = 0
staff = []

salary = []

for counter in range (0, 5):
print ("Enter staff name: ")

staff.append (input ())

print ("Enter salary: ")

salary.append (input ())

total = total + float(salary[counter])

total increase = total * 1.10



print ()
print ("Staff details entered: ")
for counter in range (0, 5):

print (staff[counter], "\t", "\t", salaryl[counter])

print ()

print ("Total salary amount is: {0:.2f}".format (total))

o\©°

print ("Total salary amount with 10

{0:.2f}".format (total increase)

(Code)

kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

total =
total_increase =
staff = []
salary = []

counter (0, 5):

(
staff.append( (@D)]

)
salary.append( ))

total = total + (salary[counter])
total_increase = total *

@]
(
counter ( )i

(staffl_counte;j, , salary[counter])

.format(total))
.format(total_1increase))

1 ~Iexec_3.py~I[python]
"exec_3.py" 25L, 567B written

Output

increase:




kamuy@carlosy: ~/wrk/py/univ/assment

kamuy@carlosy: ~/wrk/py/univ/assment kamuy@carlosy: ~fwrk/py/univ/assment

kamuy@carlosy: S python3 exec_3.py

Enter staff name:
Paul
Enter salary:
1300.00
Enter staff name:
Susan
Enter salary:
1250.00
Enter staff name:
James
Enter salary:

.00

staff name:

Enter staff name:
Alan

Enter salary:
1400.00

Staff details entered:
1300.
1250.
1300.
1350.
1400.

Total salary amount is: 6600.00
Total salary amount with 10% se: 7260.00
kamuy@carlosy: S
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