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3.1 Functions for Interacting with the User

Many functions are utilized while making the calculations and gathering the required information needed. When the user enters a set of values, they are saved in a set binary file and then displayed to the user, the user is prompted the option to either choose the set values or enter new values for the calculations. The following series of outlines will go in depth of the structure of the code and its sub functions and how they process. 

void getInput(VALUES *valuesPtr)

· The function would first start by calling ArrayFromFile function to fill in the array structure, if the initial values are from a binary file then the array will be filled in with them otherwise the file will remain empty. 
· Inside this function the selValues will be called in order so the user can use a certain variable and input the values.

For the function mentioned above selValues the parameter valArray is an array that stores the values for the structure VALUES. Alongside that the ValuesPtr is a reference to the structure VALUES for storing the values.

void selValues (VALUES valArray[], VALUES *ValuesPtr)  

· This function would operate by calling a display values to show the user the contents of the array. 
· Once that is initialized the test loop is added in order to validate whether the values entered fall between the desired range. 
· The values that are entered are then transferred over to the array which is given by ValuesPtr. 

The valArray parameter specified in the function call below is a pointer/reference to the structure called VALUES. Different to the other functions, this function will return an integer value referencing to whether the values that were displayed were an empty set or not.

int displayValues (VALUES valArray[])

· For the initialization of this function it can be assumed that the values do not exist for the display so the return value will be 0 or FALSE. 

Once the values are entered, they must be saved into the file this is done by using the parameters; valArray which is the pointer/reference to the structure variables; valuesPtr which is the complete reference to the VALUES array that stores the values.


void ReValues (VALUES *valuesPtr)

· The diameter has to be a positive value.
· The density as specified before must be in the range of 0.5-2000.
· The viscosity must be in the range of 0.0001-300. 
· Once all variables are compatible, they will be plugged into the equation to find Reynold’s number.

The following expression is the function which gets the range for the function:

double RangeValue (double max, double min, char *input)

This function consists of the following variables:
· max - the maximum valid value possible for the input
· min - the minimum valid value possible for the input
· input - the message that will tell the user to enter the values

This would be based on loop structure that would loop until the values entered by the user are valid.
· The algorithm would prompt the user to enter a value between [min, max], if the user enters a value that is outside the specified range then an error message such as “Please choose a value within the range.” will be displayed. 

The following function gets the interval for plotting:

void fInterval(double *LowNumPtr, double *HighNumPtr, VALUES *nPtr)

· The main goal of this function would be to compute a series of set data points that are saved in a 2-D array which then calls a plotting function to calculate and plot the points.  
· Once the data is shown, the user will be asked if this is the interval they desired, if not then they will then be prompted another message to enter a new interval, which would then loop the code and plot the function once again.
· The logic behind this would be that a calculatePoint function will be called within to calculate using the values given by the user, which are denoted as *lownumPtr and *highnumPtr
· The plotfunc will then be called in the code to plot the calculated values. 
· Once the plotting is done, the user will be asked if they want to keep the interval that they specified, if not then they will be asked to enter a new interval and the code will be repeated.


3.2 Functions for Calculations

The following function is used to calculate the the points to be plotted, it includes: 
· LowNum- The lower bound for the function.
· HighNum - The upper bound for the function. 
· point - A 2-D array to store the values to be graphed.
· n - the number of point that are in the array 
· valuesPtr - the pointer to the structure VALUES

void CalculatePoint (double LowNum, double HighNum, double point[] [n], int n, VALUES *valuesPtr)

· The function would take the first take an incremental value for the function (ie. NumHigh-NumLow/(n-1))
· The structure of the code would have a loop command by using an incrementor and then saving the calculated values to the 2D array initialized earlier. 
· Once the points are calculated, the points are then saved in the 2D array

The following function is used to find the roots, it includes:
· LL - this is the lower limit of the function/interval. 
· LU - this is the upper limit of the function/ interval.
· valuesPtr - pointer to the structure VALUES. 

double findRoot (double LL, double LU, VALUES *valuesPtr)

· This code would calculate the functions for both the lower limit and the upper limit, this would be done by using the calcGf function. 
· The calcGf function will be first used to calculate the LL
· Then the calcGf function will be used to calculate the LU.
· Then the calcGf function will do the same using the values for LowNum and HighNum and compute and save those values. 

The following function calculates the friction factor by using the information presented by the functions above. It includes:
· NumF - value of friction factor
· valuePtr - the pointer to the structure VALUES

double calcGf (double NumF, VALUES *valuesPtr)

[image: https://lh5.googleusercontent.com/6svDa71naWUlBCKkD0llfGTyxbwTkgT7neCINcbR3E9qthNzLu05ZeI-17b-gkZ78sA6BXNeBwfpSs-fdb2XXS87AGqFkNjnmVRPdBW1Zn8Bc-r-anJIoxrKyvmgU49kzmfXQyR0J0BqK522fQ]
· h(f) would be used to calculate the friction factor with the presented values above.

3.3 Functions for Plotting

The following function finds the minimum values by using the following:
· arr - which is the reference to the array which holds the values
· num - this is the number of elements that are in the array

void findMin (double arr[], int n)
· set the value of the zero element in the array as the minimum value. 
· Then set up a loop with an index ix from 1 to num-1 and check until complete, if the minimum value is greater than the index then replaces the value of the indexed array element.

The following function finds the maximum value by using the following:
· arr - which is the reference to the array which holds the values
· num - this is the number of elements that are in the array

void findMax (double arr[], int num)
· set the value of the zero element in the array as the minimum value. 
· [bookmark: _GoBack]Then set up a loop with an index ix from 1 to num-1 and check until complete, if the minimum value is less than the index then replaces the value of the indexed array element.

The following function will be used to plot the function with the points calculated:
· point - the 2D array used for saving the values for the g(x) function.
· n - number of points that are present in the 2D array.

void FunctionPlot (double point[][n], int n)
· The purpose of this function would be to graph out the results gathered from the calculations the algorithm had gone through.
· The function would first have to call a function to get the minimum value and then proportionally call a function in order to get the maximum value for the function g(x).
· As studied in lectures, initialize the plotting function with plsdev and then call the plinit.
· Following the initialization, call the plenv function and use the points gathered in the code in order to set up the range of the 2 axis in order from the minimum to maximum.
· Once that is complete, now close the plotting function by using the plend command.


3.4 Functions for Files

The function would be used to put values to file, it includes:
· valArray - This would be the pointer to an array of VALUES structure variables.

void ArrayFile (VALUES valArray[])

· This function would operate on the basis that if a binary file can be opened and read then its values are put in the array that it is indicating towards.
· If it cannot be read, then the aspects/elements of the array would put as null by using a loop.

The function is used to save the array to the designated file consists of:
· valArray - this is the pointer to the structure VALUES.
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