 CSE 1321L: Programming and Problem Solving I Lab
Assignment 5
Module 4,5.1
                  Fall 2026

What students will learn
Problem Solving.
Basic Program Structure.
Input and Output with the user.
Structure program to include conditional logic.
Write code that includes lists and tuples.
Content
Overview
Assignment5A: Secret Message Decoder
Assignment5B: Treasure Hunt
Assignment5C: Matrix Multiplication
Overview: 
For this assignment, you’re going to practice making logic in your code. It will include loops and conditional statements with a focus on sequence types. In practical terms, this means you’re going to expand on the concepts from previous assignments, but also include things like while loop, for loop statements. Again, start early, practice, and ask a lot of questions.

Final note: Do not cheat
If your temptation is to look online, don’t. Come see us instead and ask questions – we are here to help. Remember, you are going to have to write codes in your future job interviews, so learn it now to secure a high-paying job later.


Assignment5A: Secret Message Decoder
Write a Python program that decodes a secret message by performing different operations on the characters of each word.
The program should prompt the user to enter a secret message containing lowercase letters, digits (0–9), and spaces. Each word may contain digits that determine how its letters should be rearranged. You must split the message into individual words and store them in a list.

For this program:
Your task is to decode each word by following the rules below.
1. Extract the digits and letters
Examine each character of the word individually using a loop.
If a character is a digit, convert it into an integer and add it to a running sum.
If a character is a letter, add it to a new string containing only the letters.
You may use isdigit() to identify digits and int() to convert them into integers.
For example, if the word is py2th1on:
· Extracted letters: python
· Extracted digits: 2 and 1
· Sum of digits: 3
2. Rotate the letters
After removing the digits, rotate the remaining letters to the left by N positions, where N is the sum of the extracted digits.
To rotate a word, move its first N letters to the end while keeping the order of the remaining letters unchanged. 
For example:
· Original word: python
· N = 2
· After rotation: thonpy
If N is greater than or equal to the number of letters, use the remainder obtained by dividing N by the number of letters as the number of positions to rotate.
For example:
· Original word: hello
· N = 7
· Effective rotation: 7 % 5 = 2
· After rotation: llohe
If N = 0, the letters remain in their original order during rotation.
3. Handle words without digits
If a word does not contain any digits, keep its letters in their original order without performing any rotation.
For example:
· Original word: program
· Decoded word: program
Note: A word containing digit 0 is still considered a word with digits, even if its digit sum is 0. For example, abc0 should become abc, because its rotation is 0.
4. Display the results
After processing all words:
Display the decoded message as a single sentence with words separated by spaces.
Display the total number of words that were modified (i.e., their decoded form is different from the original word).
Display the number of words that contain at least one digit.

Required Functions
You must divide your program into functions. Implement at least the following five functions, using the exact names and parameters specified.
1. extract_letters(word)
Accepts a string containing letters and possibly digits.
Examine each character individually using a loop.
Extracts only the letters, ignoring any digits.
Returns a single string containing only the extracted letters.
2. sum_digits(word)
Accepts a string containing letters and possibly digits.
Examine each character individually using a loop.
Identifies the digits and calculates their sum.
Returns a single integer representing the sum of the digits.
If the word contains no digits, return 0.
3. rotate_word(word, positions)
Accepts a string containing only letters and an integer representing the number of positions.
Rotate the string to the left by the specified number of positions.
Handles rotation values greater than or equal to the length of the word. See the details above in rotation rule.
Returns the rotated string.
4. decode_word(word)
Accepts one word from the original message.
Calls extract_letters() to obtain the letters.
Calls sum_digits() to calculate the sum of digits.
If the original word contains digits, calls rotate_word() using the sum of digits as the rotation value.
If the original word contains no digits, keep the letters in their original order.
Returns a single string containing the decoded word.
5. main()
Prompts the user to enter the secret message.
Splits the message into words and stores them in a list.
Calls decode_word() for each word.
Counts how many words were modified by comparing each decoded word with its original word.
Counts how many original words contain at least one digit.
Displays the decoded message and both counts.
You must call main() to execute your program. You may create additional helper functions if needed.
Additional Requirements
You must use a list to store the words from the original message.
You must use loops and string indexing to process and manipulate characters.
You may use only the following built-in functions and methods: input(), print(), range(), len(), int(), split(), join(), isdigit(), and append().
Do NOT use other built-in functions or methods, external libraries, or advanced data structures (nested lists, tuples, or dictionaries).
You must implement and call required functions. 
You may assume the input contains only lowercase letters, digits, and single spaces between words, with at least one letter in each word.




Example runs are shown below. The user input is shown in red and bold. 

Sample Output #1
Enter a secret message: he2llo wor1ld python
Decoded message: llohe orldw python
Total words modified: 2
Words containing digits: 2
Sample Output #2
Enter a secret message: ab3cde py2th1on code
Decoded message: deabc honpyt code
Total words modified: 2
Words containing digits: 2
Sample Output #3
Enter a secret message: a9bc2d hello x5y
Decoded message: dabc hello yx
Total words modified: 2
Words containing digits: 2
Sample Output #4
Enter a secret message: abc0 hello a1
Decoded message: abc hello a
Total words modified: 2
Words containing digits: 2


Assignment5B: Treasure Hunt
Write a Python program that simulates a treasure hunt game on a randomly generated map. The player must explore different locations, collect hidden treasures, and avoid traps while trying to reach a target score.
The game map must be represented using a list of lists (nested list), where each inner list represents one row of the map.
Each location must contain one of the following values:
T – Treasure (worth 10 points)
X – Trap (deducts 5 points)
E – Empty location (no points)
V – Visited location (already explored)
For this program:
1. Generate the treasure map
The program should prompt the user to enter the number of rows and columns for the map.
Create the map using random values according to the following rules:
Generate a random number between 0 and 100 for each location.
If the random number is less than 30, mark the location as T.
If the random number is greater than or equal to 30 but less than 50, mark the location as X.
Otherwise, mark the location as E.
Your program must count the total number of treasures generated on the map.
Display the initial map and the total number of treasures.
2. Explore the map
The player must repeatedly enter a row and a column number to explore a location.
You must store this input i.e. the selected location as a tuple containing the row and column numbers.
When the player selects a location:
Treasure (T): Add 10 points to the player's score, decrease the remaining treasure count by 1, and change the location to V. Display "Treasure found! +10 points."
Trap (X): Deduct 5 points from the player's score and change the location to V. Display "You hit a trap! -5 points."
Empty (E): Keep the score unchanged and change the location to V. Display "Nothing found at this location."
Visited (V): Do not change the score. Display "You have already explored this location."
The player's score is allowed to become negative.
After each attempt, display the updated map, current score, and number of remaining treasures.
3. Consecutive treasures
To make the game more interesting, implement a treasure streak bonus.
If the player finds treasures in two consecutive valid explorations, award an additional 5 bonus points for the second treasure.
Each additional consecutive treasure also earns 5 bonus points.
Exploring a trap or an empty location resets the treasure streak to 0.
Selecting an already visited location does not affect the current streak.
For example:
If a player finds three treasures consecutively, the scores earned from those treasures will be:
· First treasure: +10 points
· Second treasure: +15 points (including bonus)
· Third treasure: +15 points (including bonus)
Total earned: 40 points


4. End the game
The game should continue until all treasures have been collected.
When no treasures remain:
Display "Congratulations! All treasures have been collected!"
Display the final map.
Display the final score.
Display the total number of traps encountered.
Display the total number of locations explored (count each location only once).
If the initial map contains no treasures, the game should end immediately without asking the player to explore any locations.
Additional Requirements
You must use a nested list to represent the treasure map.
You must use a tuple to store the selected location.
You must use nested loops to initialize and display the map.
You must use the random module to generate the map.
Do NOT use dictionaries, sets, or external libraries other than random.
You may assume the user enters positive integers for the dimensions and valid row and column numbers.
Although functions are not required in this question, you can think about the helper functions to make the code more organized.

Example runs are shown below. The user input is shown in red and bold. Remember your output could be different due to random treasure placement.
 
Sample Output #1: 
Enter rows : 3
Enter Columns : 3
Total Treasures : 4
X T X
X T T
E T X
Enter row (0 to 2) : 0
Enter column (0 to 2) : 0
You hit a trap! -5 points.
V T X
X T T
E T X
Current score = -5
Remaining Treasures = 4
Enter row (0 to 2) : 0
Enter column (0 to 2) : 1
Treasure found! +10 points.
V V X
X T T
E T X
Current score = 5
Remaining Treasures = 3
Enter row (0 to 2) : 1
Enter column (0 to 2) : 1


Treasure found! +15 points (including bonus).
V V X
X V T
E T X
Current score = 20
Remaining Treasures = 2
Enter row (0 to 2) : 0
Enter column (0 to 2) : 1
You have already explored this location.
V V X
X V T
E T X
Current score = 20
Remaining Treasures = 2
Enter row (0 to 2) : 2
Enter column (0 to 2) : 0
Nothing found at this location.
V V X
X V T
V T X
Current score = 20
Remaining Treasures = 2
Enter row (0 to 2) : 1
Enter column (0 to 2) : 2
Treasure found! +10 points.
V V X
X V V
V T X
Current score = 30
Remaining Treasures = 1
Enter row (0 to 2) : 2
Enter column (0 to 2) : 1
Treasure found! +15 points (including bonus).
V V X
X V V
V V X
Current score = 45
Remaining Treasures = 0
Congratulations! All treasures have been collected!
Final Map:
V V X
X V V
V V X
Final Score = 45
Traps Encountered = 1
Locations explored = 6





[bookmark: _Hlk189919116]Assignment5C: Matrix Multiplication
Write a Python program that takes input for two matrices, validates whether matrix multiplication is possible, and if valid, displays both input matrices and their resulting product matrix.
All matrix values must be entered by the user as comma-separated values on a single line. The program must internally divide these values into rows and columns based on the dimensions entered by the user.

For this program
Your solution must use nested loops for:
· Dividing input values into rows and columns
· Displaying matrices
· Computing matrix multiplication
Assume the user will input positive integers for matrix dimensions and values.
The program must prompt the user to enter:
· Number of rows and columns for Matrix A
· Number of rows and columns for Matrix B
Before taking matrix values, the program must validate whether matrix multiplication is possible:
Multiplication is possible only if the number of columns in Matrix A is equal to the number of rows in Matrix B.
If multiplication is not possible:
· Display an appropriate error message
· Terminate the program
If multiplication is possible:
· Prompt the user to enter all values of Matrix A on a single line, separated by commas
· Prompt the user to enter all values of Matrix B on a single line, separated by commas
· Assume users will enter valid input matrices here.
The program must:
· Divide the comma-separated values into the correct rows and columns
· Display Matrix A in row-column format
· Display Matrix B in row-column format
· Compute and display the resulting matrix
Do not use built-in matrix or numerical libraries.

Hint:
Matrix multiplication follows these rules:
· If Matrix A has dimensions R₁ × C₁
· If Matrix B has dimensions R₂ × C₂
Multiplication is valid only when:
· C₁ == R₂
The resulting matrix will have dimensions:
· R₁ × C₂
Each value in the resulting matrix is computed by:
Multiplying corresponding elements from a row of Matrix A and a column of Matrix B
Summing those products using a nested loop
More details about matrix multiplications can be found on this link.

Example runs are shown below. The user input is shown in red and bold.
 
Sample Output #1: 
Enter rows for Matrix A: 2
Enter columns for Matrix A: 2

Enter rows for Matrix B: 2
Enter columns for Matrix B: 2

Enter Matrix A values (comma-separated):
1,2,3,4

Enter Matrix B values (comma-separated):
5,6,7,8

Matrix A:
1 2 
3 4 

Matrix B:
5 6 
7 8 

Resulting Matrix:
19 22 
43 50

Sample Output 2: 
Enter rows for Matrix A: 5
Enter columns for Matrix A: 3

Enter rows for Matrix B: 5
Enter columns for Matrix B: 3

Matrix multiplication is not possible.
Number of columns in Matrix A must equal number of rows in Matrix B.



Sample Output 3: 
Enter rows for Matrix A: 2
Enter columns for Matrix A: 3

Enter rows for Matrix B: 3
Enter columns for Matrix B: 2

Enter Matrix A values (comma-separated):
1,2,3,4,5,6

Enter Matrix B values (comma-separated):
7,8,9,10,11,12




Matrix A:
1 2 3 
4 5 6 

Matrix B:
7 8 
9 10 
11 12 

Resulting Matrix:
58 64 
139 154 


Submission Instructions: 
Programs must follow the output format provided. This includes each blank line, colons (:), and other symbols.
Programs must be working correctly. 
Programs must be written in Python.
Programs must be submitted with the correct .py format.
Programs must be saved in files with the correct file name:
· Assignment5A.py
· Assignment5B.py
· Assignment5C.py 
Programs (source code files) must be uploaded to Gradescope by the due date. 
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