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[bookmark: _Toc67905913]Abstract
This report will show the understanding of syntax and semantics required for a high-level programming language, such a Python, complete with typical examples and screenshots of coding etc. 
The various exercises will illustrate good programming practices and detail appropriate (basic) software constructs utilising simple algorithms in the development of solutions to the programming problems posed.
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[bookmark: _Toc67905915]Introduction
[bookmark: _Toc67905916]Aims
The aim of this report is to show the understanding of syntax and semantics within the high-level programming language of Python.
[bookmark: _Toc67905917]Objectives
This report will give definition of key functionalities, show development of programs, deployment of basic software (algorithmic) constructs, along with the validation and annotation details, in the development of programming solutions to tasks set,


[bookmark: _Toc67905918]Part A – Understanding
[bookmark: _Toc67905919]Variables
Variables store information (data values) in a program, these values can be Constant or Variable and where the value is variable, these can be changed by the program and User, whereas a constant will remain the same throughout. 
Variable types can be represented by numeric values: whole numbers via integer (int), decimal number via float (float), characters (letters and combination of letters/numbers) via strings (str), these abilities allow flexible program writing, as opposed to direct data entry into a program.
Variables can be regarded as containers of information that provide a method of labelling data, making them more easily understandable to the User, and unlike other programming languages does not require the User to declare the type upfront (strongly typed), thus fashioning it as a weakly-typed language due to its inference of type. This possible weakness can however be overcome by Casting, which imposes a type (int/float/str) on a Variable.
Certain rules and good practices (programming convention) apply when writing Variables, in that the name should be both suitable and self-describing, and would benefit from following the camelCase naming technique, starting in lowercase and not with a number or special character [1] [2].
[bookmark: _Toc67905920]Examples
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[bookmark: _Toc67905945]Figure 1 - Variables
[bookmark: _Toc67905921]If Else
[bookmark: _Hlk66007586]Explain what an if/else statement is, how and why they are used, and give a code example of when you would use one. Include in your answer a discussion of the use of multiple conditions.
In Python the if/else statements are utilised to make decisions, using true or false logic. It will execute a block of code if a specified condition is true, and another should it be found false (else). These if/else statements will perform different actions based on the differently set conditions, but the else statement should be blank and not have a condition placed on it, as it is used (as a catch-all) when nothing is catered for within the previous conditions. When writing if/else programming statements it is important to note: syntax, use of colon (:), indentation (required for each line of code in if statements), and that statements written will be executed in a strict sequential/hierarchical order (first to last). 
As opposed to the vagaries inherent within natural (spoken) language, programming is required to be more exact and unlike other programming languages Python does not utilise curly brackets {}, but does cater for various operators, such as:
==	equal to
>	greater than
>=	greater than or equal to
<	less than
<=	less than or equal to
!=	not equal to

When a decision is not a binary (true/false), and where possibly more than 2 pathways are required, then the inclusion of elif statements allow for multiple decision-making tasks to be undertaken. Further multiple conditions can be catered for via the and/or functionality, where with and, both conditions need to be met and in or, where at least one condition needs to be achieved, and in all cases it is good practice to check/test on the boundaries of all conditions. As can more multi-decision-making options be included via the use of nested if statements [1] [3].
[bookmark: _Toc67905922]Examples
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[bookmark: _Toc67905946]Figure 2 - If Else
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[bookmark: _Toc67905947]Figure 3 - Indentation error
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[bookmark: _Toc67905950]Figure 6 - and: when found true.
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[bookmark: _Toc67905951]Figure 7 – and: when not true
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[bookmark: _Toc67905952]Figure 8 - or: one condition true
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[bookmark: _Toc67905953]Figure 9 - or: neither condition true
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[bookmark: _Toc67905954]Figure 10 - nested if: option 1
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[bookmark: _Toc67905955]Figure 11 - nested if: option 2
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[bookmark: _Toc67905956]Figure 12 - nested if: outside












[bookmark: _Toc67905923]Loops
Loops are programming elements used to repeat the same specific portion of code a number of times to meet a desired outcome. These repetitive tasks can be handled automatically via the use of a For and/or While loops, this repeating algorithm can save time (no need to copy/paste same code several times), reduce potential programming errors and make the program more dynamic through User input.
This repetitive execution of the same code is known as iteration, with the 2 main types in Python being For and While loops; where For loops are termed a definite iteration due to the number of iterations being specified in advance and will then end. While loops are indefinite iterations, because the number of iterations to satisfy the condition are unknown, hence the code will repeat for ever until the condition is met.
All the previous if/else/elif/and/or commands can also be utilised within loops, making then a very powerful tool in the programmers armoury.
For loops are traditionally used when you have a block of code which you want to repeat a fixed number of times, whilst While loops are used when the number of times to iterate are unknown beforehand and often used in conjunction with User input. Loops are extensively used within the cursor/graphical Python library program Turtle and within Lists, which is the Python version of other programming language Array structures [1] [4].

[bookmark: _Toc67905924]Examples (For/While/Counting/Lists)
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[bookmark: _Toc67905957]Figure 13 - For Loops
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[bookmark: _Toc67905958]Figure 14 - For Loop: different range
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[bookmark: _Toc67905959]Figure 15 - For Loops: Counting
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[bookmark: _Toc67905960]Figure 16 - Nested For Loop
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[bookmark: _Toc67905961]Figure 17 - For Loop: User Inputs
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[bookmark: _Toc67905962]Figure 18 - While Loops: Counting













[bookmark: _Toc67905925]Part B – Implementation
[bookmark: _Toc67905926]Exercise 1 – Car Variables
Show how variables can contain different types of values by using four variables to hold a car make, a car model, mileage, and number of doors. Write a program to allow the user to input these values and then display them on the screen. The variables should be appropriately typed for the data required. 
[bookmark: _Toc67905927]Logic
The objective was to show all types of variables within this program, and this was verified by utilising the print(type()) command. Problems regarding this task relate to confining the User to valid inputs, as both the Car Make and Car Model variable need to allow the User to enter ‘string’ inputs containing possibly both letters and numbers. This has limited the validation parameters.
This is not an issue for both Car mileage and Car doors, as these can (and have) been designated as ‘float’ and ‘integer’ respectively, thus allowing decimal numbers for the mileage and only whole numbers for doors.
The ‘while’ loops were employed to ensure that no negative values were input, requiring the User to repeat the input. Further within the ‘while’ loop options various comments were shown dependent upon the number of kilometres (mileage) and doors (whole numbers), as it is possible to have a 0(zero) and over 7(seven) door vehicles.
Therefore, the potential formula problems related to the less than(<), greater than (>) values, where care is needed not to crash/or send the program into an infinite loop. 
Technique adopted, is that at each stage the User is requested to input against each of the 4(four) requirements and the program shows them what they have input, before moving on to the next.
Should an issue be found then the User will be returned to input to prompted to re-enter a valid input, otherwise (for Car make and Car Model) no re address is available. Where an invalid entry has been input and no re-entry option is available, the program will show ‘Value Errors’ and close, such as in the case of negative and/or decimals values where not permitted.
[bookmark: _Hlk67404734]Steps:
· Prompt User to enter car: Make, Model, Mileage & number of Doors.
· Use While loops to enable User entry validations .
· Validations not applicable to Make or Model inputs.
· Should Mileage or Doors have invalid entry, User requested to re-enter.
· Within While loops: if statements utilised to offer comments on type of User entry.
· At each stage print function advises User input status, which is summarised at the end.
[bookmark: _Toc67905928]Coding c/w annotation
print("Exercise 1 - Different Variable types")
print("\nPlease enter the make (BMW etc) of your vehicle, here:",end="")
carMake = input() # no casting therefore string will be automatically chosen to allow for description & numbers
print("You have selected", carMake,"as your vehicle make.\n")
# Car make could be either just letters, just numbers or a combination of both, therefore difficult to invalidate
print("Please enter the model (Z1 1.3 ltr etc) of your vehicle, here:",end="")
carModel = input() # again no casting therefore string will be automatically chosen to allow for description & numbers
print("You have selected", carModel,"as your vehicle model.\n")
# again Car model could be either just letters, just numbers or a combination of both, therefore difficult to invalidate
print("Please enter your vehicle mileage (in kilometers {Kms}) , here:",end="")
carMiles = float(input()) # float selected to allow decimal mileage numbers...unlikely but possible!
# will not allow strings (i.e. letters)
while carMiles <0: # will not allow a negative number entry
    print("Sorry...this is not a valid mileage")
    print("\nTry again...Please re-enter your mileage here:", end="")
    carMiles = float(input()) # requires user to re-enter mileage to continue
else:
    print("This is a valid entry...let's proceed.") # OK to continue
    if carMiles >=0 and carMiles<1000: # kms need to be within 0 and under 1000 range
        print("With", carMiles, "kilometres, lucky you...this must be a brand new car!\n")
    elif carMiles >=1000 and carMiles <160000: # normal mileage range is 1000  and above and less than 160,000
        print("Your vehicle mileage has", carMiles,"kilometres on the clock\n")
    elif carMiles >=160000 and carMiles <500000: # 160,000 and above and less than 500000 means an older vehicle
        print("With", carMiles, "kilometres...don't you think it’s time to change your car?\n")
    else:# 500000 and over
        print(carMiles,"kilometres!!!...this vehicle is on its last wheels.\n")
print("Now please now confirm the number of doors your vehicle has, here:",end="")
carDoors = int(input()) # int chosen as MUST have whole doors not part of a door!
# will not allow strings (i.e. letters)
while carDoors <0: # removes possibility of negative number of doors
    print("Sorry...this is not a valid entry")
    print("\nTry again...Please re-enter your vehicle doors here:", end="")
    carDoors = int(input()) # requires user to re-enter doors number to continue
else:
    print("This is a valid door number entry...let's continue.")
    if carDoors ==0: # no doors
        print("With", carDoors, "doors this could be a racing/rally car...do you get in via the window?")
    elif carDoors ==1: # exactly 1 door
        print("Your vehicle has",carDoors,"door... and could be an old style 'Bubble' car...very Retro!\n")
    elif carDoors >1 and carDoors <=5: # between 2 and 5 is normal, but no more
        print("With", carDoors, "doors, this looks like a regular car.\n")
    elif carDoors >5 and carDoors <8: # anything over 5 doors an less than 8 is strange
        print(carDoors, "doors, are you a coach driver?, as this could be a type of people carrier.\n")
    else: # 8 and above are considered as very odd...but theoretically possible
        print("However, with", carDoors,"doors...are you sure?...physically possible, but looks very strange to me!\n")
print("To summarise, you have stated that your", carDoors, "door", carMake, carModel, "has", carMiles,"kilometres on the clock!.\n")
print("End of program")
print(type(carMake))
print(type(carModel))
print(type(carMiles))
print(type(carDoors))
[bookmark: _Toc67905963]Figure 19  - Exercise 1: Code
[bookmark: _Toc67905929]Validation
Normal – Happy Path
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[bookmark: _Hlk67253583]Result: Program performed as expected, correct answer calculated
[bookmark: _Toc67905964]Figure 20 - Exercise 1: Validation - Happy Path


[bookmark: _Hlk67252817]Boundary – Valid Inputs
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Result: Program performed as expected, correct answer calculated
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Result: Program performed as expected, correct answer calculated
[bookmark: _Toc67905965]Figure 21 - Exercise 1: Validation - Boundary Limits

Out of Range
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Result: User was not allowed to enter out of range numbers, Program performed correctly
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Result: User was not allowed to enter out of range numbers, Program performed correctly
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Result: User was not allowed to enter out of range numbers, Program performed correctly
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Result: User was not allowed to enter out of range numbers, Program performed correctly
[bookmark: _Toc67905966]Figure 22 - Exercise 1: Validation - Out of Range
[bookmark: _Toc67905930]Exercise 2 – Carrot Calculation
A person wants to grow carrots in a vegetable bed. The person has never grown carrots before but has read that each carrot requires 64cm2 of soil area for optimum growth (8cmx8cm patch per carrot).
Allow the person to enter the dimensions of their vegetable bed (you can assume that the vegetable bed is square or rectangular). Calculate how many carrots the user can grow in their vegetable bed.
[bookmark: _Toc67905931]Logic
On first glance this problem seems a simple mathematical solution (total area available / 64 sq. cms) to determine number of carrots. However, this is not the case, as the question states that each carrot requires a square area ( 8 x 8 ) to grow, therefore an actual area of 64 sq. cms may not be able to grow any carrots, should the plot size be 4 cms (wide) x  16 cms (long). For this reason, the length and width minimums of 8 cms each have been utilised in the initial determinations, as a Constant (CARROT).
Furthermore, as no partial carrot can be grown, the use of ‘int’ (integer) has eliminated any parts (decimal) carrots.
User prompted to enter length and width dimensions of their plot, should they not meet the respective minimum (8 cms) requirements or include any negative or none-numeric values, User prompted to re-enter valid details. If input is under the minimum requirements User requested to re-confirm dimension, if re-confirmed as correct then the program ends as no carrots can be grown, if incorrect User has ability to re-enter size.
With valid dimensions various calculations are pre-calculated to determine total area of User plot, number of carrots that can be grown, space left unused along with comments on plot shape and utilisation.
Various prompts are detailed at each User input point of the program, to confirm/deny ability to proceed.
Use of CASTING to different variables assist in calculating whole number of carrots that can be grown, as does rounding to 3 decimal points, make it easier to read.
[bookmark: _Hlk67406052]Steps:
· Key detail is length/width dimension of 8cms, this made as a Constant (CARROT).
· Prompt User to their plot size (length & width) separately.
· Use While loops to enable User entry validations of at least minimum of 8 .
· Should Length or Width dimension be below minimum, shown as an invalid entry, and User requested to re-enter.
· If User confirms that input is correct (and is below 8 cms), then program closes advising that no carrots can be grown.
· If valid entries are input (i.e.: 8 or above for both dimensions), print function will confirm validity of dimensions and then area calculations will be undertaken.
· Additional comments are made advising whether the User’s dimensions are a square or rectangular plot, using if statement length == width equates to square, else is rectangle.
· Separately dividing both User length and width, by CARROT (8) in conjunction with use of integer, will result in a whole number (no decimals).
· These (whole number length & width) are multiplied to give ‘plottable’ area.
· As 1 carrot requires an area of 64 sq. cms to grow (8 x 8 or CARROT**2), this plottable area is divided by 64 (CARROT**2) to give number of carrots that can be grown.
· Various other calculations are made to show whether the User has made best use of their space, by using total area minus User plottable area, the remainder show how well they have utilised their plot.
· Within While loops: if statements utilised to offer comments on User entries.
· At each stage print function advises User input status, which is summarised at the end and rounded to 2 decimal points.



















[bookmark: _Toc67905932]Coding c/w annotation
print("Exercise 2 - Carrot Calculations")

CARROT = 8 # determined as a constant and allows user to change value if need be?
print("To determine how many whole carrots can be grown in your plot, please enter the following dimensions (in cms).\n")
print("Please enter your plot length (in cms), here:", end="")
length = float(input()) # float selected to cater for decimals
while length < 8: # must be at least the minimum length of 8 cms
    print("Sorry...this length size will not accommodate carrot growth")
    print("Length must be at least 8 cms long...Is this length correct (y/n)?")
    correctIn = input() # user to confirm if correct
    if correctIn == "y":
        print("Sorry you cannot grow carrots on this plot, goodbye.")
        exit() # program ends as no carrots can be grown
    else:
        print("Please re-enter the length here", end="")
        length = float(input())# user requested for values")
else:
    print("This is a valid length dimension, big enough to start to grow carrots...let's continue.\n")
print("Please enter your plot width (in cms), here:", end="")
width = float(input()) # float selected to cater for decimals
while width < 8: # must be at least the minimum width of 8 cms
    print("Sorry...this width size will not be able to grow any carrots")
    print("Width must be at least 8 cms long...Is this length correct (y/n)?")
    correctIn = input() # user to confirm if dimension correct
    if correctIn == "y":
        print("Sorry you cannot grow carrots on this plot, good bye.")
        exit() # program will end as no carrots can be grown
    else:
        print("Please re-enter the width here", end="")
        width = float(input()) # user requested for values
else:
    print("This is a valid width dimension, again big enough to grow carrots...let's see how many you can grow!")
print("\nYou have advised your plot dimensions as",length, "cms long by", width, "cms wide...")
maxSqInLength = int(length/CARROT) # integers required as 1 is the minimum
maxSqInWidth = int(width/CARROT) # integers required as 1 is the minimum
maxArea = length*width # result will be an integer and the value of Users plot
if length == width:
    print("...a square plot") # a description of the Users plot
else:
    print("...a rectangular plot") # a description of the Users plot
numbCarrot = maxSqInLength*maxSqInWidth # previous calculations mean that this formula works out number of carrots
print("Your entered plot size gives you the ability to grow",numbCarrot,"carrot(s) on your", round(maxArea,2), "sq. cms plot.")
print("\nAs each individual carrot requires",(CARROT**2),"square cms to grow, you able to grow", numbCarrot, "whole carrot(s) on your plot.")
yrArea = int(numbCarrot*(CARROT**2)) # formula converts number of carrots back to area
yrSpace = float(maxArea-yrArea) # area subtractions show used space
print("Your plot will have", round(yrSpace,2), "square cms of unused space.")
if yrSpace != 0:
    print("...not quite the best use of your plot area!") # comment if some space left over
else:
    print("No wasted space...very good use of your land...well done.")# praise if plot fully utilised
print("End of program")
print(type(CARROT))
print(type(length))
print(type(width))
print(type(maxSqInLength))
print(type(maxSqInWidth))
print(type(maxArea))
print(type(numbCarrot))
print(type(yrArea))
print(type(yrSpace))
[bookmark: _Toc67905967]Figure 23 - Exercise 2: Code

[bookmark: _Toc67905933]Validation
Normal – Happy Path
[image: ]
Result: Program performed as expected, correct answer calculated
[bookmark: _Toc67905968]Figure 24 - Exercise 2: Validation - Happy Path
Boundary – Valid Inputs
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Result: Program performed as expected, correct answer calculated
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Result: Program performed as expected, correct answer calculated
[bookmark: _Toc67905969]Figure 25 - Exercise 2: Validation - Boundary Limits


Out of Range
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Result: User was not allowed to enter out of range numbers, Program performed correctly
[bookmark: _Toc67905970]Figure 26 - Exercise 2: Validation - Out of Range
[bookmark: _Toc67905934]Exercise 3 – Product Lists
Write a program that allows the user to enter the names of five products into a list and the prices of the products into a second list. When all the products and prices have been entered, print them on the screen, then calculate the total price of all the products. Finally, calculate the total price with a 15% staff discount. 
[bookmark: _Toc67905935]Logic
Need to create 2 separate User input lists one for Products (yrProd) and another for product Prices (yrPrice). Key is to align inputs to each-other, therefore User is requested to input Product 1 and then Price for product 1, using the append function. Program extended by allowing User to confirm whether they have a staff discount % (staff) to be applied and further extended to allow User to enter the % value (discount). Both these inputs are cast to prevent invalid entries (string and float) to allow “y” and decimal, respectively.  If/else type validators are introduced to ensure that discount % parameters are kept within the 0 to 100% range, as outside these are not possible, with the User given a 2nd chance to confirm should the original entry be invalid, before program closes. Total cost (totalCost) of all Products is calculated by adding each individual price input. Discount multiple is calculated by dividing entered discount by 100, this determines the actual discounted value(disvalue) by multiplying this result by the total cost (disValue = totalCost * (discount / 100)).  Total discounted bill (disBill) is calculated by deducting disvalue from total cost (disBill = (totalCost - disValue)). All values are shown periodically throughout the program, as entered, and fully summarised at the end of the program, via the print function.
Steps:
· Create 2 input lists Product and Price and prompt User to input Product and Price details at a time using append and for in range loop function.
· Using print(yrProd), print(yrPrice) and (len(yrProd)) functions within the for loop will confirm User input, aligning Product with relevant Price. 
· Calculate total cost (totalCost) by adding all yrPrice[] entries.
· Prompt User input with regard possible staff discount (y/n), if ‘n’ by-pass discount calculations and go straight to total cost (totalCost).
· Should User confirm ‘y’ to discount, prompt for % to be applied and using formula ( disValue = totalCost * (discount / 100)). ) calculate discounted value.
· Validation parameters <0 and >100 apply to discount %, with User given 2 chances to entry valid details before program closes.
· With a valid discount % input and the actual discounted value is calculated (disValue), the final discounted bill (disBill) can be shown via formula (disBill = (totalCost - disValue).
· [bookmark: _Hlk67839032]At each stage, the print function advises User input status, which is summarised at the end and rounded to 2 decimal points.

[bookmark: _Toc67905936]Coding c/w annotation
print("Exercise 3 - List Products")

yrProd =[] # list for products
yrPrice =[] # list for associated product prices
yrTotalCost = () # initialising
disValue = () # initialising
disBill = () # initialising
print("Please enter your 5(five) products below;-")
for count in range(1,6,1): # range limit requires 5 product options to be input, starting at 1 allow us to identify the 1st product as product 1 (instead of product 0)
    print("\nEnter product", count, "here:", end="")
    yrProd.append(input())  # append function allows products to be added to product list
    print("Now please enter the price of product", count, "(in GBP £'s) here...", end="")
    yrPrice.append(float(input()))  # similar append function allows prices to be added to price list
else:
    print("\nYou have entered the following details:")
    for count in range(0, len(yrProd),1):  # reads each item within entire product list length (no need to state number of items)
        print(yrProd[count], "at £", yrPrice[count], "each")  # attaches price to relevant product
        if (yrPrice[count]) < 0: # ensures that input value is at least 0
            print("The last entry shown above is an INVALID value, please correct in your next attempt, goodbye.")
            exit() # should input be negative then User shown which product price is the error and closes program
totalCost = yrPrice[0]+yrPrice[1]+yrPrice[2]+yrPrice[3]+yrPrice[4] # adds price of each product to determine total cost
print("\nTotal cost for all Products listed is £",totalCost)

print("\nDo you have staff discount (y/n)?:", end="")
staff = input() # asks whether discount available, if yes proceed to discount input
if staff =="y": # anything other than y will result in a no discount default
    print("Please enter your staff discount (%) here:", end="")
    discount = float(input()) # requires user to input %
    if discount >=0 and discount <=100: # enables validation of likely %
        print("Your", discount,"% percentage is valid")
    else: # if % outside the above range
        print("This does not look like a valid percentage...is a", discount,"% discount correct?, please confirm (y/n) here:", end="")
        staff = input() # user requested to confirm
        if staff == "y": # if above entry re-confirmed as correct
            print("They seem to be giving you money ???, this does not compute...but tell us who you work for!...good bye.")
            exit()  # program will end as nobody is going to give money away!
        else: # if user confirms error, given another chance to input a valid value
            print("Please re-enter your discount (%) here:", end="")
            discount = float(input()) # user requested for values
            if discount <0 or discount >100: # if user again inputs a % outside the range, program exits
                print("Sorry, 2nd invalid % discount entry, goodbye.")
                exit()
    disValue = totalCost * (discount / 100) # calculates discounted value in £'s
    disBill = (totalCost - disValue) # determines what will actually be paid
    print("\nWith your staff discount of", discount, "%, your bill has been reduced by £", (round(disValue, 2)), ", bringing your final bill to £",(round(disBill,2)))
else:
    print("\nWith no staff discount your final bill remains at £",totalCost)
print("\nEnd of program")

print(type(yrProd))
print(type(yrPrice))
print(type(yrTotalCost))
print(type(disValue))
print(type(disBill))
print(type(totalCost))
[bookmark: _Toc67905971]Figure 27 - Exercise 3: Code
[bookmark: _Toc67905937]Validation
	Normal – Happy Path
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Result: Program performed as expected, correct answer calculated
[bookmark: _Toc67905972]Figure 28 - Exercise 3: Validation - Happy Path
	Boundary – Valid Inputs
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Result: Program performed as expected, correct answer calculated
[bookmark: _Toc67905973]Figure 29 - Exercise 3: Validation - Boundary Limits
	Out of Range
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Result: User was not allowed to enter out of range numbers, Program performed correctly

[bookmark: _Toc67905974]Figure 30 - Exercise 3: Validation - Out of Range
[bookmark: _Toc67905938]Exercise 4 – Random Number Treasure Hunt
You may implement the rules simply or in a more complex way. For example, you could have the same board each time, or you could set it up so that the treasure(s) is placed randomly. Use a list to store the content of the game board. You should use at least one function in your program. Extra credit will be given for more complex implementations, design, counting/limiting attempts and updating the board.
[bookmark: _Toc67905939]Logic
Decision made to keep the same board position for all attempts, otherwise the User may become disillusioned due to win difficulty. Board layout similar to from question example (i.e.: 16 grid plots) adopted. To meet the initial question tasks, a function (def mask) and random number generator (import random) incorporated into program . To show complexity the grid (list) numbering system of 0-15 has been ‘masked’ as 0(zeros) with the User guess which is shown as ‘X; in the grid, when correctly input by the User, along with the incorporation of counting/limiting attempts and updating the User board guess at each attempt. User advised of grid number and attempt limitations, and throughout program is requested to confirm whether they wish to participate in the game (play = y/n). The location of the buried treasure is identified via (treasure) with the User having 3 attempts at finding the location via separate inputs (guess) and the attempt limitations being captured via the counting mechanism incorporated into the program (tries).
During the game ‘While’ loops are utilised to pull down the (def mask) grid and functionality through each of the (maximum) 3 User guesses, further ensuring that no ‘Out-of-Range’ inputs are allowed. Additional ‘if/elif’ element are used within the ‘while’ loops to determine whether the treasure plot has been found and/or whether the number of attempts limit has been reached, with appropriate comments being shown at each stage. Throughout the User input and comment (print) stages, the User is advised of their input and status during the game. The added complexity of (tries+1) shows the User their next attempt number and keeps count of those already taken (tries) ensuring that the initial count (before User input is 1. Various validation methods (casting, int, ==, >=, <=, !=, <) and associated comments are used to inform the User, as to whether their input is valid. With invalid inputs bringing the program to an end (exit). For programmer validation checking the print(treasure) instrument is un-hidden, to aid in checking ‘Happy Path’ and other boundary scenarios.
Steps
· Create functions (def mask)incorporating the nested ‘for’ loops, if/else (‘X’’s) and ‘for/if; (in range) loop to hide list numbers (0-15) to represent the 16 plots in a 4 x 4 grid format, initially all as 0 (zeros) via a further nested ‘for’ loop in range (0,4) and detail future User guesses as ‘X’ (guess).
· The import random function generates a different random number at each and every new board game within the 0-15 numbers (treasure = random.randint(0,15)). This number is cast to a whole number(integer).
· Before game starts, User advised of  plot grid numbering system and is then prompted to confirm whether they wish to play, if yes proceed to next stage, if no end program.
· While in play (y), User advised of attempt limits and prompted to enter 1st guess.
· Program determines whether User input (plot location number) is valid, i.e.: within the system confines of 0 to 15 inclusive (16 possible plot locations).
· If valid, program then shows an updated ‘0’s’ grid c/w User input shown as ‘X’.
· Program utilises the while if/elif/else arguments to determine input has found the treasure (guess == treasure) and whether within the attempt limit (tries <=3).
· Should User guess be valid and incorrect and within attempt limitations, loop continues, and next attempt is prompted.
· The various attempt count(s) and User input validations are continued and repeated, until either the user correctly guesses the plot location (treasure) and/or use up their 3 attempts, whichever comes first, will end the program (exit).
· During each game of (maximum) 3 attempts per game, the treasure location remains the same and is shown at the end of the program, but as a random number, will change for each and every new ( 3 guess) game.
· At each stage, the print function advises User input status, which are summarised within all commented/validation sections.











[bookmark: _Toc67905940]Coding c/w annotation
print("Exercise 4 – Treasure Hunt")
def mask():
    print("Your plot guess (", guess, ") is represented in the grid by 'X', below:")
    plot = [0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15] # original 16 plots
    plotMask = [] # the following program will 'mask' original plots by showing them all as 0
    for item in plot: # will show users choice as X within plot grid
        if item == guess:
            plotMask.append("X")
        else:
            plotMask.append(0) # all other plot locations shown as O
    x = -1
    for myRow in range(0, 16): # program will update the grid as User takes their guess
        x += 1
        if x == 4:
            x = 0
            print("\n")
        print(plotMask[myRow], end="  ")

import random
treasure = random.randint(0, 15) # random number generated by system
guess = int()
#print(treasure) #unhide to use for testing boundaries!

print("There is a Treasure chest buried somewhere within this plot grid.")
print("It can be found by correctly identifying 1 of the 16 'hidden' plot numbers, coded 0 and 15 (respectively) below:")
for myRow in range (0,4): # shows original grid without entry details (all 0's)
    for myColumn in range (0,4):
        print("0",end="  ")
    print("\n",end="")

print("\nDo you want to try and find the Treasure chest (y/n)?",end=" ")
play = input() # gives user option to play y or n
while (play == "y"):
        print("You have a maximum of 3 attempts to locate the treasure plot.\n")
        tries = 1  # start by immediately showing 1 attempt
        print("Please enter your", tries,end="st plot guess here:")
        guess = int(input()) # will not accept characters or decimals
        print("Let's see how you did...")
        mask()
        while (guess >= 0 and guess <= 15):
            if (guess == treasure and tries <= 3):  # checks whether user has guessed correctly and within the attempt limit will exit
                print("\nWell done, you got it on your attempt number", tries,
                      "...you are quite right, the treasure was located at plot (", treasure, ")")
                print("...Congratulations and Celebrations, from all of us at C.Richard Ltd!")
                exit()
            elif (guess != treasure and tries < 3):  # if incorrect guess and less than 3 attempts will continue
                print("\nUnlucky, your attempt number", tries, "...with plot guess (", guess, ") was not correct.")
                print("\nPlease enter your", tries+1, "plot guess here:", end=" ") # shows next attempt number
                guess = int(input())
                tries += 1  # adds another attempt with every new guess
                mask()  # result from above def function
            elif (guess != treasure and tries == 3):  # if incorrect and 3 attempts will exits
                print("\nSorry, that was your", tries,
                      end="rd and FINAL plot guess attempt...you are out of luck...and now out of plot guesses!, goodbye.")
                print("\n\nFYI, the treasure was located in plot (", treasure, ")...but it will now be moved!")
                # shows actual location of treasure, but only after game finishes
                exit()
        else:  # if plot number attempt outside range exits program
            print("\nSorry, this is an INVALID entry, goodbye.")
            print("FYI, the treasure was located in plot:(", treasure, ")...but it will now be moved!")
            exit()
else: # immediately ends game if user selects 'n' to playing
    print("\nOK your loss...Bye bye...it was located in plot (", treasure,") and will now be moved!")

print("\nEnd of program")

print(type(treasure))
print(type(play))
print(type(guess))
[bookmark: _Toc67905975]Figure 31 - Exercise 4: Code











[bookmark: _Toc67905941]Validation
	Normal – Happy Path
[image: ]
[image: ]
[image: ]
Result: Program performed as expected, correct answer calculated
[bookmark: _Toc67905976]Figure 32 - Exercise 4: Validation - Happy Path
	Boundary – Valid Inputs
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Result: Program performed as expected, correct answer calculated
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Result: Program performed as expected, correct answer calculated
[bookmark: _Toc67905977]Figure 33 - Exercise 4: Validation - Boundary Limits
	Out of Range
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[bookmark: _Hlk67759753]Result: User was not allowed to enter out of range numbers, Program performed correctly
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Result: User was not allowed to enter out of range numbers, Program performed correctly
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[bookmark: _Hlk67759240][bookmark: _Hlk67761766]Result: User was not allowed to enter out of range numbers, Program performed correctly
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Result: User was not allowed to enter out of range numbers, Program performed correctly
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Result: User was not allowed to enter out of range numbers, Program performed correctly
[bookmark: _Toc67905978]Figure 34 - Exercise 4: Validation - Out of Range




[bookmark: _Toc67905942]Conclusion
Whilst the practice of writing Python code follows a logic based hierarchical process, the implementation of validation/boundaries/out of range parameters as part of the program testing activities, can lead to a number of amendments to the original program coding, as errors are found.
It is therefore, concluded, that no matter how ‘well’ you believe your code has been initially written, the acid test is in completing the various validation activities; this will determine the truth...so test, test, and test again before submitting your work!
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[bookmark: _Toc67905944]Report Planning Methodology
This Software Development assignment was completed by adhering to the following practices:
· Read and understand the report brief.
· Make plan (Gantt chart) including time management – planning/research most time consuming, catering for other exams.
· Create report format and style – using Moodle template example.
· Follow structure of:
· Title Page
· Abstract/Acknowledgements
· Introduction
· Main Body
· Logic 
· Coding
· Validation
· Conclusion 
· References
· Define the problem and purpose of the report – decide assignment title, aims & objectives.
· Define audience – Lecturer/Tutor (Gaynor Thomas).
· Brainstorm (Mindmaps) and Determine ideas to include.
· Research and gather information (Library, internet etc).
· Collect, sort, evaluate organise material.
· Complete references (as you go) during all research phases.
· Analyse research materials.
· Prepare outline drafts.
· Write the report, check word count, spelling, and grammar.
· Submit draft to Turnitin for review/check.
· Identify and incorporate changes into final redraft.
· Submit final report via Turnitin as final submission, before deadline of 19th April 2021.
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print("If Else\n")
ae= 50
b = 50
print("Condition 1")
if a ==
print("Same number") # will print if a equals b
else:
print("Different") # will pint of different

print("\nCondition 2")
if a <= b:

print("'a' is lower or equal to 'b'") # will print if a is equal to or lower than b
else:

print("'a' is higher than 'b'") # will print if a is higher than b
print("\nEnd of program\n")
XX - Qu 3 Shopping List © XX -Part A
C:\Users\nadar\AppData\Local\Prograns\Python\Python39\python.exe "C:/Users/madar/PycharmPro

If Else

Condition 1
Same number

Condition 2
'a' is lower or equal to 'b'

End of program
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print("If Else\n")
a =50
b =50
print("Condition 1")
if a == b:
print("Same number") # will print if a equals b

!
)
3
i

else:
print("Different") # will pint of different

if a <= b:
print("'a’ is lower or equal to 'b'") # will print if a is equal to or lower than b
els

3
i
}
)
) print("\nCondition 2") # with indentation error
!
)
3
:

print("'a’ is higher than 'b'") # will print if a is higher than b_

print("\nEnd of program\n")

*, XX - Qu 3 Shopping List  XX-PartA

:\Users\nadar\AppData\Local\Programs\Python\Python39\python.exe "C:/Users/madar/PycharnProject:
File "C:\Users\nadar\PycharnProjects\pythonProject\XX - Part A.py", line 12

) print("'a’ is lower or equal to 'b'") # will print if a is equal to or Llower than b
> A

. IndentationError: expected an indented block
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1 print("If Else\n
2 a = 560
3 b = 50
4 print("Condition 1")
5 if a 1= b:
6 print("Different") # will print if a different from b
7 else:
8 print("Same") # will print if same number
9
0 print{"\nCondition 2")
1 if a <= b:
2 print("'a’ is lower or equal to 'b'"™) # will print if a is equal to or lower than b
3 else:
4 print("'a’ is higher than 'b'") # will print if a is higher than b
5
6 print("\nEnd of program\n*)
' XX - Qu 3 Shopping List 7 XX-PartA
. C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe "C:/Users/madar/PycharnProje
|| I Else
> condition 1
L Different
_]
;  Condition 2

'a' is higher than

End of program
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print("elif\n")
> a = 150
‘ b = 150
j if b > a:
, print("b is greater than a")
b:
' print("a and b are equal") # additional option
] else:
) print("a is greater than b")

] elif a

print("\nEnd of program\

. XX - Qu 3 Shopping List XX PartA
C:\Users\madar\AppData\Local\Programs\Python\Python39\p
elif

a and b are equal

. End of program
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print("and or\n")
print("Test if 'a' is greater than 'b', AND if 'c' is greater than 'a'")

a = 200
b = 33
c = 500

if a > band c > a:
print("Both conditions are True") # a is greater than b AND ¢ is greater than a
® both condition must be true to print
else:
print("Not True")
print("\nEnd of program\n")
else
. XX - Qu 3 Shopping List © XX-PartA
C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe "
and or

:/Users/madar/Pycharn

Test if 'a' is greater than 'b', AND if 'c' is greater than 'a’
Both conditions are True

End of program
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print("and or\n")
print("Test if 'a' is greater than 'b', AND if 'c' is greater than 'a'")

a = 200
b = 33
c = 150

if a > b and c > a:
print("Both conditions are True") # a is greater than b AND ¢ is greater than a
# both condition must be true to print

else:

print("Not True") # will print even if one or all are not true

print("\nEnd of program\n")

. XX - Qu 3 Shopping List XX PartA
C:\Users\madar\AppData\Local\Programs\Python\Python39\python.exe "C:/Users/madar/Pychari
and or

Test if 'a' is greater than 'b', AND if 'c' is greater than 'a’
Not True

End of program
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print("and or\n")

a = 200
b = 33
c = 150

ifa>borco>a:
print("When at least one is True") # will
else:
print("Neither conditions True") # will print only when both conditions are false
print("\nEnd of program\n")

when at least one condition is met

XX - Qu 3 Shopping List  XX-PartA
C:\Users\madar\AppData\Local\Programs\Python\Python39\python.exe "C:/Users/madar/PycharmPro
and or

When at least one is True

End of program
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print("and or\n")

a = 200
b = 330
c = 150

a>borco>a:
print("When at least one is True") # will print when at least one condition is met
else:
print("Neither conditions True") # will print only when both conditions are false
print("\nEnd of program\n")

ifa>borc>a
", XX - Qu 3 Shopping List XX PartA

C:\Users\madar\AppData\Local\Programs\Python\Python39\python.exe "C:/Users/madar/PycharmProje
and or

Neither conditions True

End of program
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print("nested if\n")
x = 41
if x > 10
print("Above ten,") # will print first
if x > 20
print("and also above 20!") # then will print again of second condition met
else:
print("but not above 20.")
print("\nEnd of program\n")

X - Qu 3 Shopping List XX PartA

:\Users\nadar\AppData\Local\Programs\Python\Python39\python.exe "
nested if

:/Users/madar/Pyc

Above ten,
and also above 20!

End of program
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print("nested if\n")
x =19
if x > 10:
print("Above ten,") # will print first
if x > 20: # this is the nested if
print("and also above 20!") # then will review and decide if second condition met
else:
print("but not above 20.") # as not met, this will print
else:
print("Number equal to or below 10) # will not go via nested if
print("\nEnd of program\n")

XX - Qu 3 Shopping List XX PartA

C:\Users\madar\AppData\Local\Programs\Python\Python39\python.exe "
nested if

/Users/madar/PycharnPr

Above ten,
but not above 20.

End of program
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print("nested if\n")
x =10
if x > 10:
print("Above ten,") # will print first
if x > 20: # this is the nested if
print("and also above 20!") # then will review and decide if second condition met
else:

print("but not above 20.") # as not met, this will print
else:

grint("Number equal to or below 10") # will not go via nested if
print("\nEnd of program\n")

XX - Qu 3 Shopping List XX PartA
C:\Users\madar\AppData\Local\Programs\Python\Python39\python.exe "C:/Users/madar/PycharmP:
nested if

Number equal to or below 10

End of program
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print("For loops\n")

for myNumbers in range (0,5,1):

#0 = start, 5th iteration the end, increments = by 1 each time
print(myNunbers)

# 5 iterations means 6,1,2,3,4 printed

print("\nEnd of program\n")
XX - Qu 3 Shopping List XX PartA

C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe "C:,
For Lloops

~Nun ko

End of program
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print("For loops\n")

for myNumbers in range (4,23,5): # starting at different from 0

# 4 = start, will end at/before 23 dependent upon the increments = here by 5 each time
print(myNunbers)

# only 4 iterations because 23 cannot be reached i.e. 4,9,14 & 19 printed

print("\nEnd of program\n")

. XX - Qu 3 Shopping List © XX-PartA
C:\Users\madar\AppData\Local\Programs\Python\Python39\python.exe "C:/Users/madar/PycharmPro
For loops

4
9

14
19

End of program
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“Tprint("For loops\n")
print("Countdown to Blastoff")
for myNumbers in range (16, -1,-1): # starting at 10 reducing downwards by 1 each time to 0
# 10= start, will end 0, i,e 1 before =1, decresing by 1 (-1) increments each time
print("...", myNumbers)
print("Houston we have liftoff...")
print("\nEnd of program\n")

XX - Qu 3 Shopping List XX PartA
C:\Users\madar\AppData\Local\Programs\Python\Python39\python.exe "C:/Users/madar/PycharmProjects
For loops

Countdown to Blastoff
... 10

PN WOy @0

... 0
Houston we have liftoff...

End of program
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print("Nested For loops\n")

description = ["A red”, "A really big", "An extremely tasty"]
fruits = ["apple”, "banana”, "cherry"]

for x in description: # original list
for y in fruits: # nested for loop - note indentation
print(x, y) # combines both descriptor and fruit lists in same line

print("\nEnd of program\n")

XX - Qu 3 Shopping List XX PartA
C:\Users\madar\AppData\Local\Programs\Python\Python39\python.exe "C:/Users/
Nested For loops

red apple
red banana

red cherry

really big apple

really big banana
really big cherry

An extremely tasty apple
An extremely tasty banana
An extremely tasty cherry

> > > > = >

End of program
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print("For loops - User Inputs\n")

print("What times table would you like?, enter here:", end="")

yrTimesTable =int(input()) # user decides what times table restricted to whole number (int)
print("And how far do you want to go?, enter top of table here:", end="")

yrTop = int(input()) # similar restrictions on user input

for myNumber in range (1,yrTop+1,1): # the =1 enables list to end at desired user exit point
myResult = myNumber * yrTimesTable
print(myNumber, "times",yrTimesTable, "equals”, myResult)

print("\nEnd of program\n"

XX - Qu 3 Shopping List © XX -Part A
C:\Users\madar\AppData\Local\Programs\Python\Python39\python.exe "C:/Users/madar/PycharmProjects/py
For loops - User Inputs

What times table would you like?, enter here:3
And how far do you want to go?, enter top of table here:9

1 times 3 equals 3
2 times 3 equals 6
3 times 3 equals 9
4 times 3 equals 12
5 times 3 equals 15
6 times 3 equals 18
7 times 3 equals 21
8 times 3 equals 24
9 times 3 equals 27

End of program
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print("While loops\n")
print("Counting up from 1 and end at 10")
myCounter = 1
while myCounter <= 10: # will end when 10 iterations are reached
print("Counting...", myCounter)
myCounter = myCounter + 1 # without the +1 the print would be an endless counting...l

print("\nEnd of program\n")

while myCounter <= 10
XX - Qu 3 Shopping List XX PartA

C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe "C:/Users/madar/PycharnProjec
While loops

Let's count up, we'll start from 1 and end at 10

Counting... 1

Counting... 2

Counting... 3

Counting... 4

Counting... 5
3
7
8
9

Counting. ..
Counting.
Counting.
Counting. ..

Counting... 10

End of program




image20.png
~ XX -Qu 1 Car cw While
C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe "C:/Users/madar/PycharnProjects/py
Exercise 1 - Different Variable types

Please enter the make (BMW etc) of your vehicle, here:BHW
You have selected BMW as your vehicle make.

Please enter the model (Z1 1.3 ltr etc) of your vehicle, here:Z1
You have selected Z1 as your vehicle model.

Please enter your vehicle mileage (in kilometers {Kms}) , here:100
This is a valid entry...let's proceed.
With 100.0 kilometres, lucky you...this must be a brand new car

Now please now confirm the number of doors your vehicle has, here:3
This is a valid door number entry...let's continve.
With 3 doors, this looks like a regular car.

To summarise, you have stated that your 3 door BMW Z1 has 100.0 kilometres on the clock!.

End of program
<class 'str'>
<class 'str'>
<class 'float'>
<class 'int'>

Process finished with exit code ©
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C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe "C:/Users/madar/PycharmProjects/pyt
Exercise 1 - Different Variable types

Please enter the make (BMW etc) of your vehicle, here:Mini
You have selected Mini as your vehicle make.

Please enter the model (Z1 1.3 ltr etc) of your vehicle, here:Cooper S5
You have selected Cooper S5 as your vehicle model.

Please enter your vehicle mileage (in kilometers {Kms}) , here:1000
This is a valid entry...let's proceed.
Your vehicle mileage has 1000.8 kilometres on the clock

Now please now confirm the number of doors your vehicle has, here:0

This is a valid door number entry...let's continve.

With © doors this could be a racing/rally car...do you get in via the window?

To summarise, you have stated that your © door Mini Cooper S5 has 1000.0 kilometres on the clock!.
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Exercise 1 - Different Variable types

=

Please enter the make (BMW etc) of your vehicle, here:Saab
You have selected Saab as your vehicle make.

Please enter the model (Z1 1.3 ltr etc) of your vehicle, here:S 987
You have selected S 987 as your vehicle model.

Please enter your vehicle mileage (in kilometers {Kms}) , here:501000
This is a valid entry...let's proceed.
501000.0 kilometres!!!...this vehicle is on its last wheels.

Now please now confirm the number of doors your vehicle has, here:8
This is a valid door number entry...let's continve.
However, with 8 doors...are you sure?...physically possible, but looks very strange to me!

To summarise, you have stated that your 8 door Saab S 987 has 501000.0 kilometres on the clock!.

End of program

enlace letpis
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Please enter your vehicle mileage (in kilometers {Kms}) , here:abcde
Traceback (most recent call last):
File "C:\Users\nadar\PycharnProjects\pythonProject\XX - Qu 1 Car cw While.py", line 14, in <module>
carMiles = float(input()) # float selected to allow decimal mileage numbers...unlikely but possible
ValueError: could not convert string to float: 'abcde’
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Please enter your vehicle mileage (in kilometers {Kms}) , here:-100
Sorry...this is not a valid mileage

Try again...Please re-enter your mileage here
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Now please now confirm the number of doors your vehicle has, here:5.5
Traceback (most recent call last):
File "C:\Users\madar\PycharnProjects\pythonProject\XX - Qu 1 Car cw While.py", line 32, in <module>
carDoors = int(input()) # int chosen as MUST have whole doors not part of a door
ValueError: invalid literal for int() with base 10: '5.5'
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Now please now confirm the number of doors your vehicle has, here:-5
Sorry...this is not a valid entry

Try again...Please re-enter your vehicle doors here
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C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe "C:/Users/madar/PycharnProjects/pythonProject/XXa - Q
Exercise 2 - Carrot Calculations
To determine how many whole carrots can be grown in your plot, please enter the following dimensions (in cms).

Please enter your plot length (in cms), here:16

This is a valid length dimension, big enough to start to grow carrots...let's continue.

Please enter your plot width (in cms), here:16
This is a valid width dimension, again big enough to grow carrots...let's see how many you can grow!

You have advised your plot dimensions as 16.0 cms long by 16.8 cms wide...
...a square plot
Your entered plot size gives you the ability to grow 4 carrot(s) on your 256.8 sq cms plot.

As each individual carrot requires 64 square cms to grow, you able to grow 4 whole carrot(s) on your plot.
Your plot will have 0.8 square cms of unused space.

No wasted space...very good use of your land...well done.
End of program

<class 'int'>

<class 'float'>

<class 'float'>

<class 'int'>

<class 'int'>

<class 'float'>

<class 'int'>

<class 'int'>

<class 'float'>

Process finished with exit code ©
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C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe "C:/Users/madar/PycharnProjects/pythonProject/XXa
Exercise 2 - Carrot Calculations
To determine how many whole carrots can be grown in your plot, please enter the following dimensions (in cms).

Please enter your plot length (in cms), here:8
This is a valid length dimension, big enough to start to grow carrots...let's continue.

Please enter your plot width (in cms), here:8
This is a valid width dimension, again big enough to grow carrots...let's see how many you can grow!

You have advised your plot dimensions as 8.0 cms long by 8.0 cms wide
...a square plot
Your entered plot size gives you the ability to grow 1 carrot(s) on your 64.0 sq cms plot.

As each individual carrot requires 64 square cms to grow, you able to grow 1 whole carrot(s) on your plot.
Your plot will have 0.8 square cms of unused space.

No wasted space...very good use of your land...well done.
End of program

<class 'int'>

<class 'float'>

<class 'float'>

<class 'int'>

<class 'int'>

<class 'float'>

<class 'int'>

<class 'int'>

<class 'float'>
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C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe "C:/Users/madar/PycharnProjects/pythonProject/XX
Exercise 2 - Carrot Calculations

To determine how many whole carrots can be grown in your plot, please enter the following dimensions (in cms).

Please enter your plot length (in cms), here:7.99

Sorry...this length size will not accommodate carrot growth

Length must be at least 8 cms long...Is this length correct (y/n)?

n

Please re-enter the length heres

This is a valid length dimension, big enough to start to grow carrots...let's continue.

Please enter your plot width (in cms), here:7.99
Sorry...this width size will not be able to grow any carrots
Width must be at least 8 cms long...Is this length correct (y/n)?

y
Sorry you cannot grow carrots on this plot, good bye.

Process finished with exit code ©
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C:\Users\madar\AppData\Local\Programs\Python\Python39\python.exe "C:/Users/madar/PycharmProjects/pythonProject/XX
Exercise 2 - Carrot Calculations

To determine how many whole carrots can be grown in your plot, please enter the following dimensions (in cms).

Please enter your plot length (in cms), here:abc
Traceback (most recent call last):

File "C:\Users\madar\PycharmProjects\pythonProject\XXa - Qu 2 Carrot.py", line 8, in <module>

length = float(input()) # float selected to cater for decimals
ValueError: could not convert string to float: 'abc'

Process finished with exit code 1
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C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe "C:/Users/madar/PycharnProjects/pythonProject/X)
Exercise 2 - Carrot Calculations
To determine how many whole carrots can be grown in your plot, please enter the following dimensions (in cms).

Please enter your plot length (in cms), here:8
This is a valid length dimension, big enough to start to grow carrots...let's continue.

Please enter your plot width (in cms), here:-8
Sorry...this width size will not be able to grow any carrots
Width must be at least 8 cms long...Is this length correct (y/n)?
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C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe "C:/Users/madar/PycharnProjects/pythonProject/XXa
Exercise 2 - Carrot Calculations
To determine how many whole carrots can be grown in your plot, please enter the following dimensions (in cms).

Please enter your plot length (in cms), here:8
This is a valid length dimension, big enough to start to grow carrots...let's continue.

Please enter your plot width (in cms), here:-8
Sorry...this width size will not be able to grow any carrots
Width must be at least 8 cms long...Is this length correct (y/n)?
n
Please re-enter the width hereabcd
Traceback (most recent call last):
File "C:\Users\madar\PycharmProjects\pythonProject\XXa - Qu 2 Carrot.py", line 33, in <module>
width = float(input()) # user requested for values
ValueError: could not convert string to float: 'abcd'

Process finished with exit code 1
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“ XX - Qu 3 Shopping List

C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe

Exercise 3 - List Products
Please enter your 5(five) products below;-

Enter product 1 here:Kiwi
Now please enter the price of product 1 (in

Enter product 2 here:Lemon
Now please enter the price of product 2 (in

Enter product 3 here:Melon
Now please enter the price of product 3 (in

Enter product 4 here:0live
Now please enter the price of product 4 (in

Enter product 5 here:Pear
Now please enter the price of product 5 (in

You have entered the following details
Kiwi at £ 1.0 each
Lemon at £ 2.0 each
Melon at £ 3.0 each
Olive at £ 4.0 each
Pear at £ 5.0 each

Total cost for all Products listed is £ 15.0

GBP £'s)

GBP £'s)

GBP £'s)

GBP £'s)

GBP £'s)

here...1
here...2
here...3
here...4
here...5





image34.png
You have entered the following details
Kiwi at £ 1.0 each

Lemon at £ 2.0 each

Melon at £ 3.0 each

Olive at £ 4.0 each

Pear at £ 5.0 each

Total cost for all Products listed is £ 15.0

Do you have staff discount (y/n)?:y
Please enter your staff discount (%) here:20
Your 20.0 % percentage is valid

With your staff discount of 20.0 %, your bill has been reduced by £ 3.8 , bringing your final bill to £ 12.0

End of program
<class 'list'>
<class 'list'>
<class 'tuple'>
<class 'float'>
<class 'float'>
<class 'float'>
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You have entered the following details
a at £ 1.0 each
a at £ 2.0 each
a at £ 3.0 each
a at £ 4.0 each
a at £ 5.0 each

Total cost for all Products listed is £ 15.0

Do you have staff discount (y/n)?:n

With no staff discount your final bill remains at £ 15.0
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You have entered the following details:
aaa at £ 1.0 each
aaa at £ 2.0 each
aaa at £ 3.0 each
aaa at £ 4.0 each
aaa at £ 5.0 each

Total cost for all Products listed is £ 15.0
Do you have staff discount (y/n)?:y
Please enter your staff discount (%) here:0

Your 8.0 % percentage is valid

With your staff discount of 0.8 %, your bill has been reduced by £ 0.0 , bringing your final bill to £ 15.0
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You have entered the following details:
a at £ 1.0 each
a at £ 2.0 each
* a at £ 3.0 each
a at £ 4.0 each
a at £ 5.0 each

Total cost for all Products listed is £ 15.0
Do you have staff discount (y/n)?:y
Please enter your staff discount (%) here:100

Your 160.8 % percentage is valid

With your staff discount of 180.0 %, your bill has been reduced by £ 15.0 , bringing your final bill to £ 0.0
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C:\Users\madar\AppData\Local\Programs\Python\Python39\python.exe
Exercise 3 - List Products

:/Users/madar/PycharmProjects/pythonProject/XX

Please enter your 5(five) products below;-

Enter product 1 here:aaa
Now please enter the price of product 1 (in 6BP £'s) here...aa
Traceback (most recent call last):
File "C:\Users\nadar\PycharnProjects\pythonProject\XXa - QU 3 cw extra while loop.py", line 14, in <module>
yrPrice.append(float(input())) # similar append function allows prices to be added to price list
ValueError: could not convert string to float: 'aa’

Process finished with exit code 1
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Total cost for all Products listed is £ 5.0

Do you have staff discount (y/n)

With no staff discount your final bill remains at £ 5.0

End of program
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Total cost for all Products listed is £ 5.0

Do you have staff discount (y/n)?:y

Please enter your staff discount (%) here:-1

This does not look like a valid percentage...is a -1.8 % discount correct?, please confirm (y/n) here:y
They seem to be giving you money ?2?, this does not compute...but tell us who you work for!...good bye

Process finished with exit code 0
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Total cost for all Products listed is £ 5.0

Do you have staff discount (y/n)?:y

Please enter your staff discount (%) here:200

This does not look like a valid percentage...is a 200.8 % discount correct?, please confirm (y/n) here:y
They seem to be giving you money 222, this does not compute...but tell us who you work for!...good bye.

Process finished with exit code ©
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Total cost for all Products listed is £ 5.0

Do you have staff discount (y/n)?:y
Please enter your staff discount (%) here:-1

This does not look like a valid percentage...is a -1.8 % discount correct?, please confirm (y/n) here:n
Please re-enter your discount (%) here:200

Sorry, 2nd invalid % discount entry, goodbye.
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C:\Users\madar\AppData\Local\Programs\Python\Python39\python.exe "C:/Users/madar/PycharmProjects/pythonProject/XXp - QU 4.py"
Exercise 4 - XXp

There is a Treasure chest buried somewhere within this plot grid.

It can be found by correctly identifying 1 of the 16 'hidden’' plot numbers, coded O and 15 (respectively) below:

00

® o0 o
® o0 o

0 0
0 0
0 0

Do you want to try and find the Treasure chest (y/n)? y
You have a maximum of 3 attempts to locate the treasure plot.

Please enter your 1st plot guess here:0
Let's see how you did...
Your plot guess ( 8 ) is represented in the grid by 'X', below:

X 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

Unlucky, your attempt number 1 ...with plot guess ( © ) was not correct.
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Please enter your 2 plot guess here: 15
Your plot guess ( 15 ) is represented in the grid by 'X', below:

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 X
Unlucky, your attempt number 2 ...with plot guess ( 15 ) was not correct.

Please enter your 3 plot guess here: 7
Your plot guess ( 7 ) is represented in the grid by 'X', below:

0 0 0 0
0 0 0 X
0 0 0 0
0 0 0 0

Sorry, that was your 3rd and FINAL plot guess attempt...you are out of luck...and now out of plot guesses!, goodbye.

FYI, the treasure was located in plot ( 11 )...but it will now be moved!

Process finished with exit code ©
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C:\Users\madar\AppData\Local\Programs\Python\Python39\python.exe "C:/Users/madar/PycharmProjects/pythonProject/XXp - QU 4.py"
Exercise 4 - XXp

14

There is a Treasure chest buried somewhere within this plot grid.

It can be found by correctly identifying 1 of the 16 'hidden’' plot numbers, coded O and 15 (respectively) below:

00

® o oo
® o oo

0 0
0 0
0 0

Do you want to try and find the Treasure chest (y/n)? y
You have a maximum of 3 attempts to locate the treasure plot.

Please enter your 1st plot guess here:14
Let's see how you did...
Your plot guess ( 14 ) is represented in the grid by 'X', below:

0 0 0 0
0 0 0 0
0 0 0 0
0 0 X 0

Well done, you got it on your attempt number 1 ...you are quite right, the treasure was located at plot ( 14 )
.Congratulations and Celebrations, from all of us at C.Richard Ltd

Process finished with exit code 0
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C:\Users\madar\AppData\Local\Programs\Python\Python39\python.exe "C:/Users/madar/PycharmProjects/pythonProject/XXp - QU 4
Exercise 4 - XXp

1

There is a Treasure chest buried somewhere within this plot grid.

It can be found by correctly identifying 1 of the 16 'hidden’' plot numbers, coded O and 15 (respectively) below:

00

® o oo
® o oo

00
00
00
Do you want to try and find the Treasure chest (y/n)? n

0K your loss...Bye bye...it was located in plot ( 11 ) and will now be moved
End of program

<class 'int'>

<class 'str'>
<class 'int'>
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There is a Treasure chest buried somewhere within this plot grid.
It can be found by correctly identifying 1 of the 16 'hidden' plot numbers, coded O and 15
00

® o oo
® o oo

0 0
0 0
0 0

Do you want to try and find the Treasure chest (y/n)? y
You have a maximum of 3 attempts to locate the treasure plot.

Please enter your 1st plot guess here:0
Let's see how you did...
Your plot guess ( 8 ) is represented in the grid by 'X', below:

X 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

Unlucky, your attempt number 1 ...with plot guess ( © ) was not correct.

(respectively) below:
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Please enter your 2 plot guess here: 15
Your plot guess ( 15 ) is represented in the grid by 'X', below:

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 X
Unlucky, your attempt number 2 ...with plot guess ( 15 ) was not correct.

Please enter your 3 plot guess here: 8
Your plot guess ( 8 ) is represented in the grid by 'X', below:

0 0 0 0
0 0 0 0
X 0 0 0
0 0 0 0

Sorry, that was your 3rd and FINAL plot guess attempt...you are out of luck...and now out of plot guesses!, goodbye.

FYI, the treasure was located in plot ( 7 )...but it will now be moved!

Process finished with exit code ©
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C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe "C:/Users/madar/PycharnProjects/pythonProject/XXp
Exercise 4 - XXp

There is a Treasure chest buried somewhere within this plot grid.

It can be found by correctly identifying 1 of the 16 'hidden’' plot numbers, coded O and 15 (respectively) below:
00

® o0 o
® o0 o

00
00
00
Do you want to try and find the Treasure chest (y/n)? 123

0K your loss...Bye bye...it was located in plot ( 14 ) and will now be moved
End of program

<class 'int'>

<class 'str'>
<class 'int'>
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C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe "C:/Users/madar/PycharnProjects/pythonProject/XXp - QU 4.py"
Exercise 4 - XXp

There is a Treasure chest buried somewhere within this plot grid.

It can be found by correctly identifying 1 of the 16 'hidden’' plot numbers, coded O and 15 (respectively) below:

00

® o0 o
® o0 o

0 0
0 0
0 0

Do you want to try and find the Treasure chest (y/n)? y
You have a maximum of 3 attempts to locate the treasure plot.

Please enter your 1st plot guess here:klm
Traceback (most recent call last):

File "C:\Users\nadar\PycharnProjects\pythonProject\XXp - QU 4.py", line 37, in <module>
guess = int(input()) # will not accept characters or decimals
ValueError: invalid literal for int() with base 10: 'klm'
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C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe "C:/Users/madar/PycharnProjects/pythonProject/XXp - QU 4.py"
Exercise 4 - XXp

There is a Treasure chest buried somewhere within this plot grid.

It can be found by correctly identifying 1 of the 16 'hidden’' plot numbers, coded O and 15 (respectively) below:

00

® o 0o
® o 0o

0 0
0 0
0 0

Do you want to try and find the Treasure chest (y/n)? y
You have a maximum of 3 attempts to locate the treasure plot.

Please enter your 1st plot guess here:-1
Let's see how you did.
Your plot guess ( -1 ) is represented in the grid by 'X', below:

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

Sorry, this is an INVALID entry, goodbye.
FYI, the treasure was located in plot:( 6 )...but it will now be moved
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C:\Users\madar\AppData\Local\Programs\Python\Python39\python.exe "C:/Users/madar/PycharmProjects/pythonProject/XXp - QU 4
Exercise 4 - XXp

There is a Treasure chest buried somewhere within this plot grid.

It can be found by correctly identifying 1 of the 16 'hidden’' plot numbers, coded O and 15 (respectively) below:

00

® o oo
® o oo

0 0
0 0
0 0

Do you want to try and find the Treasure chest (y/n)? y
You have a maximum of 3 attempts to locate the treasure plot.

Please enter your 1st plot guess here:5.5
Traceback (most recent call last):
File "C:\Users\nadar\PycharmProjects\pythonProject\XXp - QU 4.py", line 37, in <module>
guess = int(input()) # will not accept characters or decimals
ValueError: invalid literal for int() with base 10: '5.5'
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C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe "C:/Users/madar/PycharnProjects/pythonProject/XXp -
Exercise 4 - XXp

There is a Treasure chest buried somewhere within this plot grid.

It can be found by correctly identifying 1 of the 16 'hidden’' plot numbers, coded O and 15 (respectively) below:

© o000
© o000
© o000
© o000

Do you want to try and find the Treasure chest (y/n)? y
You have a maximum of 3 attempts to locate the treasure plot.

Please enter your 1st plot guess here:22
Let's see how you did...
Your plot guess ( 22 ) is represented in the grid by 'X', below:

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

Sorry, this is an INVALID entry, goodbye.
FYI, the treasure was located in plot:( 4 )...but it will now be moved
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image2.png
print("Variables")

myName = "Martin Darzins" # characters require "" & will automatically infer string(str)
myAge = 63 # will automatically infer integer (whole number)
myHeight = 1.69 # will avtomatically infer decimal (float)

myWeight = int(78.5) # Casting forces decimal to become whole number = int

print("\n",myName,"\n",myAge,"\n",myHeight, "\n",myWeight,)
print("\nEnd of program\n")

print(type (nyName))
print(type(myAge))
print(type(myHeight))
print(type(myWeight))

', XX - Qu 3 Shopping List 2 XX - Part A
C:\Users\madar\AppData\Local\Prograns\Python\Python39\python.exe
Variables

:/Users/madar/PycharmPro

Martin Darzins
63

1.69

78

End of program

<class 'str'>
<class 'int'>
<class 'float'>
<class 'int'>




