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Task description
Create an algorithm and the corresponding program (in C ) to:
From the 1st keyboard, the real numbers X(X<1) ja  (0<<1)   are entered;
2. Using a recursive function, an array A is formed with elements
 A1  = X,                 
 A2  = X3/3,
  A3  = X5/5,
         . . .
up to the number of elements L of array A either satisfies the condition AL – AL – 1       or (if this condition is not satisfied) L = 15;
3. The number L of the elements  of the array A and the elements itself are printed  to the file F with indexes and display.
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Program Description
Purpose: The program allows the user to input a real number X (where |X| < 1) and a real number e (where 0 < e < 1). It then generates an array of elements based on the recursive formula provided until the condition |AL – AL – 1 | <= e is satisfied or the maximum number of elements (15) is reached. The program then writes the generated array elements along with their indexes to an output file.
Functions:
1. main():
· The main function controls the flow of the program.
· It prompts the user to input the values of X and e.
· It generates the array of elements based on the provided input values using the generateArray() function.
· It opens an output file and writes the generated array elements to the file using the printArrayToFile() function.
· It closes the output file and frees the dynamically allocated memory.
2. allocateArray(int size):
· This function allocates memory for an array of given size using dynamic memory allocation.
· It returns a pointer to the allocated memory.
3. freeArray(double* array):
· This function frees the memory allocated for the array using dynamic memory allocation.
4. openFile(char* filename, char* mode):
· This function opens a file with the specified filename and mode (read/write).
· It returns a file pointer to the opened file.
5. closeFile(FILE* file):
· This function closes the specified file.
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6. checkInput(double* X, double* e):
· This function validates the user input values of X and e.
· It ensures that |X| < 1 and 0 < e < 1.
· If the input values are invalid, it displays an error message and terminates the program.
7. generateArray(double X, double e, int* size):
· This recursive function generates the array of elements based on the provided input values of X and e.
· It computes each element of the array using the recursive formula until the condition |AL – AL – 1 | <= e is satisfied or the maximum number of elements is reached.
· It returns a pointer to the generated array and updates the size of the array.
8. printArrayToFile(FILE* file, double* array, int size):
· This function prints the array elements along with their indexes to the specified output file.
· It formats the output in a tabular format with columns for index and element value.
File Handling: The program uses file handling to write the generated array elements to an output file named "output.txt". It opens the file in write mode, writes the array elements to the file, and then closes the file.
Memory Management: The program uses dynamic memory allocation to allocate memory for the array of elements. It dynamically allocates memory based on the size of the array and frees the allocated memory after the array elements have been processed.
Error Handling: The program includes error handling to validate the user input values of X and e. If the input values are invalid, the program displays an error message and terminates.
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Number of elements:
Element

= output.txt *

Index

1 0.900000
2 0.243000
3 0.118098
4 0.068328
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