[bookmark: _icnf5xwc36oj]Shiny App Readme 
[bookmark: _ja7a39a1em98](generated by ChatGPT from the R script as a prompt, checked by human who also added some text for clarity)
This R Shiny app is designed to explore interactions between two species through differential equations modeling. Here's a breakdown of how the app works and its functionality:
[bookmark: _cnc2conibmrh]Libraries
The app loads several libraries:
· shiny: For creating the web application.
· tidyr and dplyr: For data manipulation.
· tibble: For creating tibbles (data frames).
· ggplot2: For plotting.
· deSolve: For solving differential equations.
[bookmark: _ghw4ipiw9ink]Function to Run Differential Equations
· two_sp_growth: This function defines the differential equations for two species. It calculates the change in population size for each species (dN1 and dN2) based on growth rates (r1, r2) and intraspecies interaction coefficients (s11, s22), and interspecies interaction coefficients (s12, s21).
[bookmark: _839ojyjowwhb]User Interface (UI)
· The ui is defined using fluidPage to create a responsive layout.
· titlePanel: Displays the title of the app.
· sidebarLayout: Contains a sidebarPanel for user inputs and a mainPanel for displaying outputs.
[bookmark: _3tanlkxs6obe]Sidebar Inputs
The sidebar includes sliders and radio buttons for users to input parameters:
· Growth rates (r1 and r2).
· Interaction coefficients (s11, s22, s12, s21).
· Initial abundances (N1 and N2).
· Maximum timesteps for the simulation.
· helpText with MathJax to display the model equations.
[bookmark: _wkvm5p50wkur]Main Panel Outputs
The main panel displays three tabs:
· Pop. Size: Shows the population size over time.
· Isocline Plot: Displays a phase plot of species interactions.
· Comparison: Combines the population size and phase plot.
[bookmark: _vk68wxrjzxtb]Server Logic
The server function defines the server-side logic of the app. “Reactive Conductors” are functions that are run with each modification of the sidebar inputs, and return results that can be referred to by the “Plot Outputs”. 
[bookmark: _b8nb2p1nft67]Reactive Conductor
· current_growth: Runs the differential equations using the ode function from deSolve. It checks for infinite population sizes and formats the data for plotting.
· current_iso: Calculates slopes and intercepts for the isocline plots.
[bookmark: _6ka126z2da5e]Plot Outputs
· output$pop_size: Generates the population size plot over time using ggplot2.
· output$pop_size2: Similar to pop_size but includes timestamps for each data point.
· output$phase_plot: Creates the phase plot with isoclines and points representing population sizes over time.
· output$phase_plot2: Similar to phase_plot but includes timestamps.
[bookmark: _1xdjmy2x6tw2]Summary
· The app allows users to explore the dynamics of two interacting species by adjusting growth rates, interaction coefficients, and initial population sizes.
· It solves the differential equations using the deSolve package and displays the results in both time-series and phase plots.
· The UI includes sliders and radio buttons for user inputs, and the server processes these inputs to generate the plots.
Overall, this Shiny app provides a visual and interactive way to understand two-species interactions through mathematical modeling.

