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Pseudocode for Sensitivity analysis to find sensitivity indices 
•	Define the input data matrix 'data' and the constraints matrix 'Constraints'.
•	Normalize the 'data' matrix using mean centering and standard deviation scaling, and store the normalized data in the 'normalized data' matrix.
•	Define a cell array 'input labels' with labels for the different input variables, i.e., time, cost, quality, and risk.
•	Select the indices corresponding to time and cost in the 'normalized data' matrix and store them in the 'selected indices' array.
•	Initialize an empty array of 'sensitivity indices' to store the sensitivity indices for time and cost.
•	Loop over the 'selected indices' array to perform sensitivity analysis for each input variable (i.e., time and cost).
•	In each iteration of the loop, extract the 'output var' (either time or cost) and remove the corresponding column from the 'normalized data' to create the 'input_vars' matrix.
•	Fit a linear regression model ('mdl') using the 'fitlm' function, where the 'output_var' is regressed against the 'input_vars'.
•	Calculate the Ordinary R-squared value of the fitted model and store it in the 'sensitivity indices' array.
•	After the loop, display the sensitivity indices for time and cost using the 'disp' and 'fprintf' functions.
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Pseudocode for Sensitivity analysis to find the average deviation of each input variable
•	Define the 'data' matrix containing the input data with two columns representing time and cost.
•	Define two dictionaries 'quality scenarios' and 'risk scenarios', where each scenario has associated values for quality and risk respectively.
•	Extract the time and cost columns from the 'data' matrix and store them in the 'input data' matrix for sensitivity analysis.
•	Calculate the deviation of 'input data' from an unknown 'optimal' value (not provided in the code) and store the absolute deviations in the 'deviation' matrix.
•	Define the 'input labels' cell array with labels for the input variables, i.e., time and cost.
•	Display the average deviation for time and cost as input variables using the 'disp' and 'fprintf' functions.
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      Pseudocode using ACO Algorithm to find optimal solutions of Time and Cost
•	Define the function’s convert amount, calculate time, and calculate the cost to perform specific calculations and conversions.
•	Read input values from two Excel files, 'Data Input.xlsx' and 'Constraints.xlsx', using pandas and storing them in data frames respectively.
•	Merge the data frames based on the common column 'Project ID' and store the result in the data frame merged data.
•	Apply conversions on the 'COST (in Rs)' column of the merged data frame using the convert amount function to convert values with 'crores' to numeric values in rupees.
•	Set the ACO parameters, such as the ant count (number of ants), iteration count (number of iterations), and pheromone evaporation rate (evaporation rate) to their initial values.
•	Initialize the pheromone matrix (pheromone matrix) with ones having dimensions equal to the number of rows in merged data and 2 columns (for time and cost).
•	Perform ACO iterations using a loop that runs for several iterations.
•	For each iteration, create a copy of the pheromone matrix to update pheromone values for each ant.
•	Generate ant solutions by looping num_ants times and constructing each ant's solution based on the pheromone values and calculations of estimated time and cost.
•	Update the pheromone matrix based on the ant solutions to deposit pheromone increments for better solutions.
•	Select the best ant solution based on the estimated time value, assuming the first solution is the best initially.
•	Create a new data frame (output data) with the desired columns from the best ant solution ('Project ID', 'Calculate Time', and 'Calculate Cost').
•	Write the output data frame to an Excel file named 'Data Output.xlsx'.
•	Print a success message indicating that the output is generated and saved to 'output.xlsx'.
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Pseudocode to find the solutions of time and cost for different scenarios of quality and risk
•	Import the required libraries: pandas, random, and numpy.
•	Define helper functions: convert amount, calculate time, calculate cost, and calculate fitness.
•	Read input values from the Excel file "Budgeted Time and Cost.xlsx" using pd.read_excel and store it in the input data frame.
•	Apply conversions on the "COST (in Rs)" column using the convert amount function to handle amounts in crore.
•	Define quality and risk scenarios as dictionaries containing different scenarios with corresponding values.
•	Set the required ACO parameters.
•	Initialize an empty list, output data, to store the output data.
•	Generate output for each project in a loop that iterates through the rows of input data.
•	Perform ACO initialization by randomly selecting quality and risk values from the available scenarios for each project.
•	Calculate the initial best cost using the calculate fitness function with the randomly selected quality and risk values.
•	Run the ACO algorithm in a loop for the specified number of iterations (number of iterations).
•	For each iteration, generate solutions for each ant by randomly selecting quality and risk values from the available scenarios.
•	Calculate the cost using the calculate fitness function with the selected quality and risk values, and update the best cost and best solution if a better solution is found.
•	Update pheromone levels from the best solution.
•	Apply pheromone evaporation to decay the pheromone levels.
•	Append the best solution for this project to the output data list with relevant information such as project ID, quality scenario, risk scenario, input time, input cost, calculated time, and calculated cost.
•	Create a new Data frame (output_df) with the desired columns from the output data.
•	Write the output_df data frame to an Excel file named "output.xlsx" using to Excel method.
•	Print a success message indicating that the output is generated and saved to "output.xlsx". 
