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[bookmark: _Toc113160274]What is a variable and why are they important in writing programs? 
Discuss the way variables are handled in the programming language you have studied (ex. static vs dynamic typing).
A variable in a programming language is a specific place reserved in the memory for storage a value that who’s name indicate can be vary throughout the execution of the program.
In this module we are using python. This language is a hight-level programming language which indicate that the variable has a dynamic type this means that is not necessary to specify what type of the date is going to storage because the variables automatically get their type according to the value that is storage in it. This is very useful and easy to the beginners because they don’t have to learn many things. Also, the variables are important because allow to the user insert date and it’s makes, the program more interactive.
Although the variables in Python are dynamic typed this does not mean that we can use them as a specific type of data, to carry out this in Phyton, a practice that is "cast" is made. Making a cast or casting means that a specific type of data is going to be cover so that this variable only storage this type of specific data. Here are some examples:
num = input("Type a number: ")
int(num)
print(num)
In the first line of code, the user is asked to enter a number, then in the second, the conversion of said data entry will be made, and the value of said stored in it will be printed on the screen. It should be noted that in the second line you can give an error since if the user writes any alphanumeric letter or character Python, he will not be able to turn what is not.
Another important fact is that Python is key sensitive, that means that it distinguishes between uppercase and lowercase so that when using a variable, we must ensure that it is written correctly so as not to refer to another distinction. The way to name variables or functions in Python is a series of standards that are:
· A variable name must start with a letter or the underscore _ Character (EG Myname)
· The variable´s name Can Only Contain Alpha-Numeric Characters and Underscore (A-Z, A-Z, 0-9, and _)
· We Cannot Use Special Characters Such As?!-$%^
· Variable Names Are Case-Sensitive
· The uses of reserved words to name variable is forbidden as True, or, for, if, while, try, and, import, math, etc.


[bookmark: _Toc113160275]Explain what an if/else statement is, how and why they are used. 
Include in your answer a discussion of the use of multiple conditions. 
 
Python is a very easy to understand language since it is very close to human beings. For example, we can tell Python to make decisions depending on certain criteria; It is like in real life: you do certain things or do not do it when a specific condition is fulfilled or not, for example, go walking whether the weather is good, or you stay at home if it is wet and cold. 
 
To make such decisions, Python offers special instruction. Due to its nature and its application, it is called conditional instruction. There are several variants. 
 
The first form of a conditional statement, which can be seen below, is written very informally but figuratively: 
 
If true_or_not: 
      do_this_if_true 
 
How does that statement work? 
 
· If the true_or_not expression represents the truth (i.e., its value is not equal to zero), the indented statement(s) will be executed. 
· if the true_or_not expression does not represent the truth (i.e., its value is equal to zero), the indented statement(s) will be omitted (ignored), and the next executed instruction will be the one after the original indentation level. 
 
In addition, We can say, for example: If the weather is good, we will go for a walk, otherwise we will go to a theatre. Now we know what we'll do if the conditions are met, and we know what we'll do if not everything goes our way. In other words, we have a "Plan B". 
 
Python allows us to express such alternative plans. This is done with a second, slightly more complex form of the conditional statement, the if-else statement: 
 
if expression: perform_the task 
if_condition_true:
do this
else: 
perform_if_condition_false 
 
Let’s see the following example: 
 
# Example program to compare two numbers. 
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age = int(input("How old are you? --> ")) 
 
if age > 17 and age < 81: 
    print("Your age is in the legal range to vote. ") 
else: 
    print("Sorry but your age is NOT in the legal range to vote. ") 
 
 What happened if there are multiple conditions? Let’s see in the next page.
Python allows to put as many conditions as you want, but to make an efficient program and don’t write to print this all the time with for example, ten numbers typed by the user, we have the loops, but this is going to be explained in the next page. 

if num1 > num2:In the second case, we are evaluating another condition if that one is true, the program will print that both numbers are equals.

    print("The biggest number is: ", num1)
elif num1 == num2:
    print("Both numbers are equals.")
else:
    print("The biggest number is: ", num2)


Python allows to put as many conditions as you want, but to make an efficient program and don’t write to print this all the time with for example, ten numbers typed by the user, we have the loops, but this is going to be explained in the next page.



[bookmark: _Toc113160276]Explain why loops are needed in a program and when you might use a for and a while loop. 
Give suitable examples of each in the programming language you have studied

Programming loops are used for when you want to repeat the same statement an X number of times. These structures are very useful because they allow saving time for programmers, as well as make programs more efficient and understandable.
Loops can generally be of two types:

· Determined: in which we can naturally intuit the number of iterations or repetitions that will be executed.
· Indeterminate: Here the code can do 1, 10, 100, 1000 or even more times, cannot know for a certain science as will be executed many times.

The semantic difference is more important: when the condition is met, if performs its statements only once; while repeats the execution as long as the condition evaluates to True. Let’s see with one examples:

# Store the current largest number here.As can be seen here, a variable called largest_number is first declared and equals -99999999, then the user is asked to introduce a number, this number will be saved in a new variable called Number, and as long as this number is different from -1 the condition of the loop will be True, so it begins to execute the code within the loop. Once inside, ask if the number introduced is greater than largest_number and if it is greater, this value will pass as a new value of largest_number and then ask the user another number and will be stored in the Number variable. The program will end when Ul user digit -1 that will make the loop condition False and will come out. Then will execute the sentences that come next but as in this case there is no more, the program will end.

largest_number = -999999999
 
# Input the first value.
number = int(input("Enter a number or type -1 to stop: "))
 
# if the number is not equal to -1, continue.
while number != -1:
    # Is number larger than largest_number?
    if number > largest_number:
        # Yes, update largest_number.
        largest_number = number
    # input the next number.
    number = int(input("Enter a number or type -1 to stop: "))
 
# Print the largest number.
print("The largest number is:", largest_number)







Actually, the for loop is designed to do more complicated tasks – it can "browse" large collections of data item by item. We'll show you how to do that soon, but right now we're going to present a simpler variant of its application. 
Take a look at this example:There are some new elements. Let us tell you about them:

· the for keyword opens the for loop. 
· any variable after the for keyword is the control variable of the loop; it counts the loop's turns and does it automatically.
· the in keyword introduces a syntax element describing the range of possible values being assigned to the control variable.
· the range() function (this is a very special function) is responsible for generating all the desired values of the control variable; in this case, the function will create subsequent values from the following set: 0, 1, 2 .. 97, 98, 99.



for i in range(100):
    # do_something()
    pass
 


Keep in mind that if the condition is never fulfilled before, we will have an infinite loop that will not stop executing. These loops represent a great consummation of resources, since they will be executed infinitely and that will make our computer assign resources to execute something without end.

The use of loops has certain keywords that help fulfil certain functions, such as:
· Break: Allows the loop to stop and leave immediately. Then the program follows its normal execution course
· Continue: allow the loop to go to the next iteration without executing the current one.

Then we have that the Python loop is used to travel the elements of an iterable object (list, tuple, set, dictionary, ...) and execute a block of code. While a While loop will execute a block of code while the condition is true, that is True. The first in principle, has a certain number of iterations while the second will be executed as long as the condition to be evaluated is true and this can be in 1 15 or in the number x iteration.




[bookmark: _Toc113160277]Exercises
[bookmark: _Toc113160278]Exercise 1:
'''
Exercise 1:
Show how variables can contain different types of values by declaring three variables that will 
contain a name, a measure of height (e.g. 1.84m) and a person's age (e.g. 26). Prompt the user to 
input these values and display them on the screen. The variables should be appropriately typed for 
the data required.
'''

# I created this function to check if the user has a correct name. A correct name doesn't have numbers in it.
def validationName():
    while True:
        name = input("\nWhat is your name: ")
        if name.isalpha():  # I used this python function which return true if the variable is a string. 
            return name
            break
        else:
            print("\nSorry " + name +" is not a real name. Please, try again.")    

# I created this function to check if the user has correct age. A correct age is between 14 and 60 years old.
def validationAge():    
    while True:
        try:
            age = int(input("\nHow old are you? --> "))
            
            if age < 0: print("\nSorry, but there aren't negative ages. Please, try again.")
            elif age >= 6 and age <= 10: print("\nYou're a kid and you shouldn't play with this for the moment. Please, try again.")
            elif age > 10 and age <= 14: print("\nCongrats to start with the programing as a kid but please, come back when you are older.")
            elif age > 14 and age <= 60: 
                return age 
                break
            else: print("\nSorry, your age is out of the rangue. Please, try again.")
        except ValueError:
            print("\nYou only can choose numbers corrects for the age.")

# I created this function to check if the user's hight is correct. A correct hight is between 25 and 280 cm.
def Height():    
    minimum_height, heightest_hight = 80 , 280
    while True:
        try: 
            height = float(input("\nHow tall are you in centimetres (cm)? --> "))
            
            if height < 0: print("\nSorry but there aren't negatives hights. Please, try again.")
            elif height == 0: print("\nSorry but your hight cannot be 0. Please, try again.")
            elif height <= minimum_height: print("\nSorry but your hight is not real. Please, try again.")
            elif height > minimum_height and height <= heightest_hight: 
                return height
                break
            else: print("\nSorry but your height is out of the rangue. Please, try again.")
        except ValueError:
            print("\nYou only can choose numbers. Please, try again. ☻☻")
    

print("\nThanks!! " + validationName() + ", your age is: " + str(validationAge()) + " years old and your height is: " + str(Height()) + " cm tall.")


Output
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[bookmark: _Toc113160279]Exercise 2:
import math # This class allow to use the method manth.pi() for calculate the area of the circle.

def exercise_2(r, s, l, w):
    area_shaded = 0 # The area shaded has a initial value of 0
    
    if s <= r*2 and l <= r*2 and w <= r*2: # This condition evaluate the side of the square and the length and width the rectangle
        area_cir = math.pi * (r * r)       # they have to be smaller than the diameter of the circle. 
        area_square = s * s
        area_rect = l * w
        area_shaded = area_cir - (area_square + area_rect)
        return area_shaded
    
    return area_shaded    

#this function is to be sure that the value for the radio is correct.
def get_Radius():
    while True: # This loops allows to the user only type numbers if a letter is typed the message in the except will be printed.
        try:
            radius = float(input("\nSize of the radius (cm): "))

            if radius > 0:
                return radius
                break
            else:
                print("\nPlease, try to enter a correct value for the radio.")            
        except ValueError:
            print("\nSorry but one or more of the typed date are not numbers, please try again and put numbers this time.")

def get_Side_Of_Square():
    while True: # This loops allows to the user only type numbers if a letter is typed the message in the except will be printed.
        try:
            s_quare = float(input("\nSize of the side of the square (cm): "))

            if s_quare > 0:
                return s_quare
                break
            else:
                print("\nPlease, try to enter a correct value for the side of the square.")
        except ValueError:
            print("\nSorry but one or more of the typed date are not numbers, please try again and put numbers this time.")

def get_Lenght_Of_Rect():
    while True: # This loops allows to the user only type numbers if a letter is typed the message in the except will be printed.
        try:
            l_quare = float(input("\nSize of the lenght of the rectangle (cm): "))

            if l_quare > 0:
                return l_quare
                break
            else:
                print("\nPlease, try to enter a correct value for the length of the rectangle.")
        except ValueError:
            print("\nSorry but one or more of the typed date are not numbers, please try again and put numbers this time.")

def get_Width_Of_Rect():
    while True: # This loops allows to the user only type numbers if a letter is typed the message in the except will be printed.
        try:
            w_quare = float(input("\nSize of the width of the rectangle (cm): "))

            if w_quare > 0:
                return w_quare
                break
            else:
                print("\nPlease, try to enter a correct value for the width of the rectangle.")
        except ValueError:
            print("\nSorry but one or more of the typed date are not numbers, please try again and put numbers this time.")

#I storage the values for each function in separate variables
r = get_Radius()
s = get_Side_Of_Square()
l = get_Lenght_Of_Rect()
w = get_Width_Of_Rect()
value_for_area = exercise_2(r, s, l, w)

# Here I called the function and passed the variables as a parameters

if value_for_area == 0:   #If the user typed a invalid number the area is 0 and the program will print this message
    print("\nSorry the area is incorrect because you put incorrect values. Please, run the program again.")
elif value_for_area < 0:
    print("\nI'm sorry but the values entered resulted in a negative area and there are no such areas, please enter correct values.")
else:
    print("\nThe shaded area is: {:.2f}".format(value_for_area), " cm².")

# The format of "{0:.2f}".format() takes a float value and put only two numbers after the point.
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[bookmark: _Toc113160280]Exercise 3:

#from contextlib import contextmanager

def exercise_3():
    litre_per_day , distance_per_litre = 1.35 , 11.2  # miles/litre , £/litre; this data is offered by the assessment.

    # List with the days of the week
    days = ["Monday", "Tuesday", "Wednesday", "Thursday", "Friday", "Saturday", "Sunday"]
    i = 1  # i can not be equal to zero because in the last cycle i will be 6 and is going to be out of range because the length of the list is 7
    sum_miles , miles_per_day = 0 , 0

    while i <= len(days): # The i is the counter and will go for each item in the list
        while True: # This loops control the value of the variable i, this have to be a postive number
            try:
                miles_per_day = float(input("\nMiles on " + days[i - 1] + "? --> "))
                break # This break allows continue to the next day in the list.
            except ValueError: # If the user type a letter the message bellow will be printed.
                print("\nSorry but you have to type a positive number. Please, try again.")

        if miles_per_day <= 0:
            print("\nSorry, have to be a positive number, please try again.")
        else:
            sum_miles += miles_per_day
            i += 1

    litre_quantity = sum_miles / distance_per_litre
    cost = litre_per_day * litre_quantity

    print("\n\nTo Travel {0:.2f} miles".format(sum_miles) + " are necessary {0:.2f} litres".format(litre_quantity) +
          " and these litres cost: {0:.2f}£.".format(cost))

exercise_3()
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[bookmark: _Toc113160281]Exercise 4:

'''
Pairs Game
Develop a game of pairs; in which, given a list with x values, the user must enter two positions from another
list to see if they coincide, thus generating the pair,
and so on over and over again until having all the pairs or failing that the attempts are exhausted.
The content of the lists can be anything. It is recommended that the user has a certain number of steps to get right.
'''

#This are the firts information that the user get.

print("\nWelcome to the Pairs Game. Good Luck ☻☻!!\n")

animals_1 = ["Cat", "Dog", "Iguana", "Snake", "Hamster", "Rabbit", "Pig"]
animals_2 = ["Pig", "Dog", "Cat", "Iguana", "Hamster", "Snake", "Rabbit"]
paried_animals = []
#animals combinations: 0-2, 1-1, 2-3, 3-5, 4-4, 5-6, 6-0

def welcome():
    print("\nTry to find the pair of these animals: ", animals_1)

def negative_Prints(opt, sentences):
    if sentences == 1:
        print("\nSorry, ", opt, " is not correct please put a positive number between ", str(0), "-", len(animals_1)-1)
    elif sentences == 2:
        print("\nThe option has to be a number. Please, try again.")
    elif sentences == 3:
        print("\nYou already chose this number. Please, insert a different number.")
    elif sentences == 4:    
        print("\nOnly left ", opt, " choose carefully.")
    elif sentences == 5:
        print("\nSorry the options that you had chosen haven't matched, please try again.")

#This function validates the options of the user. Has to be a positive number
def validation(option, animalList):
    while True:
        try:
            option = int(input("\nPlease type your option (0-6): ")) 
            if (option <= -1 or option >= len(animals_1)):  # the condition is < -1 because the index in the list starts in zero (0)
                negative_Prints(option, 1)
            else:
                if repetitions(option, animalList):
                    break
        except ValueError:
            negative_Prints(option, 2)
    return option

def matched_animals(n1, n2):
    if animals_1[n1] == animals_2[n2]:
        paried_animals.append(animals_1[n1])
        return True
    else:
        return False

def repetitions(option, animalList):
    if len(paried_animals) >= 0:   
        for i in range(len(paried_animals)):
            if animalList == 1:
                if paried_animals[i] == animals_1[option]: #Here compare the paried_animls with the first list
                    negative_Prints(option, 3)
                    return False 
            else:
                if paried_animals[i] == animals_2[option]: #Here compare the paried_animls with the second list
                    negative_Prints(option, 3)
                    return False 
        return True
    else: return True

def more_Prints(sentence):
    if sentence == 1:
        print("\nThe list of animals is: ", animals_1)
    elif sentence == 2:
        print("\nCongrats, the options have matched.")
    elif sentence == 3:
        print("\nAnimals matched: ", paried_animals)
    elif sentence == 4:
        print("\nAwsome you matched all the animals. You are the best player.")

def exercise_4():
    #These are the inicials variables for the program
    #The chances is the quantity of opportunities that the user has.
    #This value of option_1 and option_2 is 0 because the variable has to be initialized if is not generates an error
    chances , option_1 , option_2, attempts = 4 , 0 , 0, 0
    
    #After the declaration of the variables call the function welcome.
    welcome()

    #The program starts to running while the condition be true, the condition is that the chances are bigger than 0.
    while chances > 0:
        #This if-else statement is to be more friendely with the user.
        if chances >= 3: print("\nYou have: ", chances, " opportunities.\n")
        else: 
            #print("\nThe list of animals is: ", animals_1)
            more_Prints(1)
            negative_Prints(chances, 4)

        option_1 = validation(option_1, 1) #Call the function validation to check if the input is a correct option
        print("Your option is correct and the animal is: " + animals_1[option_1] + "\n")
        option_2 = validation(option_2, 2)
        print("Your option is correct and the animal is: " + animals_2[option_2] + "\n")

        #After the validation of the options, these values became parameters for the funtion matched_animals to check if the options have matched.
        _paried = matched_animals(option_1, option_2)
                
        if _paried == True: 
            #If the animals have matched as a reward give one more chance to the user.
            chances += 1 
            more_Prints(2,0)
            more_Prints(3,0)
            more_Prints(1,0)
        else: 
            #If the animals haven't matched decrease the chance to the user and if the chances are bigger than 0 all the steps will start again.
            negative_Prints(chances, 5)
            chances -= 1
        if paried_animals == animals_1:
            more_Prints(4,0)
            more_Prints(5,attempts)
            break



exercise_4()


Expected Output
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When the user tries to insert the same number the program will show this message to inform that this number has been chosen and will ask to insert a new number.

These outputs are when the user fail one option, or the option haven’t matched.
[image: Text

Description automatically generated]





















These are the next options chosen by the user. The animals are being adding to a new list.
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[bookmark: _Toc113160282]Extra Information
Functions developed for the Exercise 4.
[bookmark: _Toc113160283][image: ]welcome():
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This function says to the user what he has to do. Above of the program are define the global items to be used for all the functions. 
[bookmark: _Toc113160284][image: Text

Description automatically generated]negative_Prints(opt, sentences):
In this function are define some negative prints to be used in different sections of the program, for this reason I created a function to use them in anywhere. This function takes two parameters, one to indicate if the print sentence is concatenated with a specific value, and the second one is to indicate which sentence is going to be used. 
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Description automatically generated]validation(option, animalList):
This function takes two parameters. One is the option (the number typed) and the other is the animal list. The goal of this function is to validate if the user’s number is correct, in this case if the number is less than 0 or bigger than the length of the list, is going to print an indication. Also, if the user try to type something that is not a number, the program will go to the “except” part and will show a different message. If the number type is correct the program will call to the next function called repetitions.


[bookmark: _Toc113160286]matched_animals(n1, n2):
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This function allows if there are animals matched after the option type by the user. If the animal in the list 1 is equal to the animal in the list 2 then will be true, and it is true, the function will add the animal matched to a new list called paried_animals and then return True. If the animals doesn’t match will return False.
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Description automatically generated]repetitions(option, animalList): 
This function takes two parameters. One is the option (the number typed) and the other is the animal list. The goal of this function is to check if the user’s number have been already typed before, the function will compare which animal list is and then compare if the animal matched are in the first list. If this animal exits in both list will print that this options was chosen already.
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Description automatically generated]more_Prints(sentence): 
This function is to reuse these print sentences.
[bookmark: _Toc113160289]exercise 4():
This is the main function and contain all the functions already described.
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Congrats, the options have matched.

You have: 5 opportunities.

Please type your option (0-9): 1
You already chose this number. Please, insert a different number.

Please type your option (0-9): ||
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Please type your option (0-6): -2
Sorry, -2 is not correct please put a positive number between © - 6
Please type your option (0-6): 6

Your option is correct and the animal is: Pig

Please type your option (0-6): @

Your option is correct and the animal is: Pig
Congrats, the options have matched.

Aninals matched: ['Pig']

The list of animals i:
['Cat’, 'Dog’, 'Iguana’, 'Snake', 'Hamster', 'Rabbit’, 'Pig']

You have: 5 opportunities.
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Please type your option (0-6): 1
Your option is correct and the animal is: Dog

Please type your option (0-6): 1
Your option is correct and the animal is: Dog

Congrats, the options have matched.

Animals matched: ['Pig', 'Dog']
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Please type your option (0-6): 2
Your option is correct and the animal is: Iguana

Please type your option (0-6): 3
Your option is correct and the animal is: Iguana

Congrats, the options have matched.
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Congrats, the options have matched.
Animals matched: ['Cat’, 'Dog', 'Iguana’, 'Snake', 'Hamster', 'Rabbit', 'Pig']
The list of animals is: ['Cat', 'Dog', 'Iguana’, 'Snake', 'Hamster', 'Rabbit’, 'Pig']

Ausome you matched all the animals. You are the best player.
PS C:\Users\c9561\Desktop\University\Term 2\Software Development\Assessment 1\Assessment Exercises> []
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animals_1
animals_2

["cat”,
["pig",

"Dog”, "Iguana”, "Snake", "Hamster”, "Rabbit", "Pig"]
"Dog", "Cat", "Iguana”, "Hamster”, "Snake”, "Rabbit"]
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def welcome():
print("\nTry to find the pair of these animals: ", animals 1)




image15.png
def negative Prints(opt, sentences):
if sentences == 1:
print("\nSorry,
elif sentences == 2:
print("\nThe option has to be a number. Please, try again.")
elif sentences == 3:
print("\nYou already chose this number. Please, insert a different number.")
elif sentences == 4:
print("\n0nly left ", opt, "
elif sentences == 5:
print("\nSorry the options that you had chosen haven't matched, end the game.")
elif sentences == 6
print("\nSorry this option is out of the range.")

, opt, " is not correct please put a positive number between ", str(@), "-", len(animals 1)-1)

choose carefully.
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def validation(option, animallist):
while True:
try:
option = int(input("\nPlease type your option (9-6): "))
if (option <= -1 or option >= len(animals 1)): # the condition is < -1 because the index in the list starts in zero (8)
negative_Prints(option, 1)
else:
if repetitions(option, animallist):
break
except ValueError:
negative_Prints(option, 2)
return option
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def matched animals(nl, n2):
if animals_1[n1] == animals 2[n2]:
paried_animals.append(animals_1[n1])
return True
else:
return False
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def repetitions(option, animallist):
if len(paried_animals) >= ©:
for i in range(len(paried_animals)):
if animallist == 1:
if paried_animals[i] == animals_1[option]: #Here compare the paried animls with the first list
negative_Prints(option, 3)
return False

else:
if paried_animals[i] == animals_2[option]: #Here compare the paried_animls with the second list
negative_Prints(option, 3)
return False
return True

else: return True




image19.png
def more_Prints(sentence, att):

if sentence == 1:
print("\nThe list of animals is: ", animals_1)
elif sentence == 2:

print("\nCongrats, the options have matched.")
elif sentence == 3:

print("\nAnimals matched: ", paried_animals)
elif sentence =

print("\nAusome you matched all the animals. You are the best player.")
elif sentence =

print("\nYou did it in ", att, "attemps.")
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In this program, the evaluatesthe user
age, in sayf i in the legal range of age
available to vote (18 ~80).
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what is your name: Cristopher
How old are you? --> 27

How tall are you in centimetres (cm)? --> 165

Thanks!! Cristopher, your age is: 27 years old and your height is: 165.@ cm tall.
PS C:\Users\c9561\Desktop\React Native\cursoreact> [|
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Size of the radius (cm): 14.
Size of the side of the square (cm): 18.2
Length of the rectangle (cm): 10
Width of the rectangle (cm): 14

Sorry the area is incorrect because you put incorrect values. Please, run the program again.
PS C:\Users\c9561\Desktop\React Native\cursoreact> |




