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Practical Programming with R 

Stuart Borrett 
biol534 

Learning objectives 
Students should be able to… 
•  Identify and apply programming concepts 

such as loops and branching 
•  Recognize the computational savings of 

vectorizing tasks when possible 
•  Practice debugging 
•  Create functions in R. 
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Program Flow Control 

Loops and Branchin 

# Example Script!
# Borrett, Aug. 2011!
# ------------------!
setwd("~/teaching/biol534.f11/PracticalProgramming/code")  # change working 
directory!
!
# INPUT - create variables!
a = runif(100) # creates a vector of 100 numbers drawn from a uniform random 
distribution between 0 and 1!
!
b = rnorm(100) # creates a vector of 100 numbers drawn form a normal 
distribution with mean 0 and standard deviation 1.!
!
# ACTION!
c = a + b!
!
# OUTPUT!
hist(a)!
!
quartz()  # creates new plot window on MAC; use win() on windows or x11() on 
linux or mac!
plot(a,b)!

Basic Flow 
•  By default, R reads scripts and executes them line by line. 

–  Replicates entering commands by hand at the command line 
Create and Execute the Following Script 
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Branches – If-Then Statements 

Conditional flow Control 

Sometimes we only want code to execute when certain conditions are met 

Branching R Example 

General Form Example 

Jones, Maillardet, Robinson 2009 
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Iteration by Loops 
Sometimes we want to perform the same action multiple times  

Example: Summing a Vector 
General 

Form 

Example 
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Example: Pension 

Jones, Maillardet, Robinson 2009 

Example: Exponential Pop Growth 
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Charting Flow 
Program (3plus1) 

Chart 

Jones, Maillardet, Robinson 2009 

While Loops 
When you don’t know how many times you need to iterate 

Example 

Jones, Maillardet, Robinson 2009 
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Loops vs. Vectorizaiton 
•  Loops work 
•  Vectorized calculations are much faster. 
Loop Vectorized 

Functions 
•  Functions are like scripts, but they can be used to break 

the actions into chunks 

•  Usually use a function for a task that will be repeated 

General Form 

Examples 
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Exercises 
•  Complete Exercises (                               ) 
– 1, 2, 3, 4, 6, 7, 9a,  10 

•  Write a function “domeig” that takes as 
input a single vector and returns a list with 
components “average” (mean of the values of 
in the vector) and “varianece” (the variance 
of the values in the vector). [DMB] 

Jones, Maillardet, Robinson 2009 


