For Bond Present Value the formula for par value of 100 is:
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Where C is the annual coupon rate (percentage), m is periodicity (payments per year), r is annual discount rate in decimal number (or Yield to Maturity if the price is the same as PV), n is term to maturity in years, FV is Future Value that can be Face Value (Par) for Bullet bonds, 0 for Fully Amortized bond and something in between for partially Amortized (Baloon) bonds. Generally, PV and FV are percentage to par. C is also percentage.

Example:
· Par Value (Face Value): F=100
· Annual Coupon Rate: 5% ⇒ C=5
· Discount Rate: 6% annually ⇒ r=0.06
· Term to Maturity: n=10 (years)
· Periodicity: m=2 (semiannual) 
· Total periods: n×m=20
· Periodic Payment: C/m=2.5
· Balloon Payment at maturity: FV=40

Code structure:
1- Shiny library is loaded and told to open in a new tab in the default browser:
options(shiny.launch.browser = TRUE)
library(shiny)

2-  a user interface (UI) is created with a title to the page, sidebar and main panel. 
3- in a dropdown menu, it is cleared to choose which variable to solve for: PV, C, r, m, n, or FV:
selectInput("unknown", "Select the unknown variable:",
           choices = c("Present Value (PV)", "Coupon (C)", "Discount Rate (r)", 
           "Periodicity (m)", "Term to Maturity (n)", "Future Value (FV)"))


4-  numeric values such as PV are defined
 	numericInput("PV", "Present Value (PV)", value = NA, step = 0.01)
5-  an action button is added:
actionButton("calculate", "Calculate")

6- button listens to the button and when clicked a set of actions are performed:
observeEvent(input$calculate, {...})
7- it is defined that PV and/or FV need to be known. Otherwise the equation of the bond cannot be solved.
req(input$FV | input$PV)

8- Force the calculation to run when triggered (by button click), not every time an input changes.
isolate({ ... })
9- Assigns the user's entered Values to a variables
PV <- input$PV

10- For each unknown variable, provided that all other variables are known, the unknown is calculated. Just a couple of them:      if (unknown == "Present Value (PV)" && all(!is.na(c(C, r, m, n, FV)))) {
        result <- round(
          ((C / m) * (1 - (1 + r / m)^(-n * m)) / (r / m)) + FV / ((1 + r / m)^(n * m)),
          2
        )
        
      } else if (unknown == "Coupon (C)" && all(!is.na(c(PV, r, m, n, FV)))) {
        annuity_factor <- (1 - (1 + r / m)^(-n * m)) / (r / m)
        result <- round(((PV - FV / ((1 + r / m)^(n * m))) / annuity_factor) * m, 2)
        
      } else if (unknown == "Discount Rate (r)" && all(!is.na(c(PV, C, m, n, FV)))) {
        price_func <- function(r_guess) {
          ((C / m) * (1 - (1 + r_guess / m)^(-n * m)) / (r_guess / m)) + FV / ((1 + r_guess / m)^(n * m)) - PV
        }
        tryCatch({
          r_sol <- uniroot(price_func, lower=0.0001, upper=1)$root
          result <- round(r_sol * 100, 2)
        }, error = function(e) {
          result <- "Could not solve discount rate"
        })
        




11- run a Shiny app in R. It ties together the user interface (ui) and the server logic (server) and starts the app.
shinyApp(ui = ui, server = server)
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