
Computing With R – Handout 1  
 
 
Getting Into R  
 
To access the R language (free software), go to a computing lab that has R installed, or a 
computer on which you have downloaded R from one of the distribution locations.    If 
this is a Windows machine there will probably be an ``R'' icon. Simply double click.  If 
you are using a Linux machine there will also likely be an icon.  If not, seek assistance in 
starting R as needed.  
 
Once you have started R you should see the following image: 
 

 
The > is the command line prompt where you will enter commands. 
 
 
Entering Data by Hand 
 
We will not worry about all the possible ways to import data into R and will cover 
different object structures (e.g., matrix, data frame, list) as needed through the semester.  
But the basic assignment of contents (e.g., numbers) to objects (i.e., named variables) in 
R is to type at the command line.  For example, to assign the value of 5 to an object 
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called num1, type “num1<-5” at the prompt.  Then typing “num1” should return the value 
5.  Do this, and your screen should look like: 
 

 
 
 
To create a vector, use the concatenate function ”c” with numbers separated by commas.  
Type “vec1<-c(5,10,12,56,72,33)”.  Type “vec2<-c(2,14,100,22,48,86)”.  )”.  To 
concatenate these vectors type “vec3<-c(vec1,vec2)”.  To determine the length of a 
vector type “length(vec1)”.  To produce the sum of the elements of vec3 type 
“sum(vec3)”.  To obtain the dot product of vec1 and vec2 type “sum(vec1*vec2)”.  To 
obtain the dot product a more direct way type “vec1%*%vec2”.  To list the objects that 
you have created type “ls()”. All of this produces a screen such as: 
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To get rid of objects type “rm(num1,vec1,vec2,vec3)”. 
 
 
Simulating From a Normal Distribution 
 
Simulate 100 values from a normal distribution with the following command, as save in 
an object called “j” (I use such objects for things I don’t really want to save as in “junk”, 
so I often end up with objects j, j1, j2, jj, etc. and I don’t care if these get overwritten with 
something else after I’m done with them). 
 
> j <- rnorm(100, mean=25, sd=4) 
 
The above command simulates 100 values from a normal distribution with mean 
(expected value) 25 and standard deviation 4.  We’ll talk more about all of these topics 
(normal distributions, expected values, and standard deviations) later, but I thought you 
might have heard of them.  Check this by “length(j)” and you should get back the value 
100.   
 
Now produce one of the basic summaries of numerical data called a “Stem and Leaf 
Plot”, and compute values of what is called a “Five Number Summary” (although the 
version in R actually is a 6 number summary) with commands: 
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> stem(j) 
> summary(j) 
 
You should now see (your numbers will be different since they have just been randomly 
generated, but they should be similar): 
 

 
 
 
To figure out for yourself what a stem-and-leaf plot is, compare the display to the vector 
of values (just type “j”).  It might be easier if we first ordered the values in j with 
 
> j[order(j)] 
 
Note that this leaves the object j unchanged.  If we want to save the ordered version of j 
(again as the object j) we would type 
 
> j<-j[order(j)] 
 
Compare the ordered values of the object j with the stem-and-leaf display and make sure 
you understand what this display is doing.  Out of the 100 values in j, how many are less 
than or equal to the value in the summary given as “1st Qu (this is the first quartile).  Find 
out with (using your own value of the first quartile): 
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> sum(j <= 21.68) 
 
The second quartile is also called the median and is given in summary by “M”.  Figure 
out what the median is, and similarly the third quartile. 
 
To get the sample mean (or sample average) and the sample variance, use 
 
> mean(j) 
> var(j) 
 
The standard deviation is the square root of the variance, so compare the value of the 
sample mean to the 25 you used to simulate the values and the square root of the variance 
to the value of 4 you used to simulate (try “sqrt(var(j))” to do this). 
 
 
Histograms and the Normal Density Curve 
 
Another common graphical display of data (technically the “empirical distribution”) you 
have probably heard of is the Histogram.  To get a histogram of the values in j use the 
command 
 
> hist(j, prob=T, nclass=5) 
 
A graphics window should automatically open and you will now be looking at (after 
perhaps re-sizing the graphics window): 
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This is a pretty crude picture of the empirical distribution (compare to the stem-and-leaf 
plot turned on its side).  Increase the number of “bins” or classes in the histogram as 
 
> hist(j, prob=T, nclass=15) 
 

 
 
 
This may actually be too many (the top is pretty ragged).  Try something intermediate, 
such as 10 classes.  There is no “correct” number of classes to use.  There are some rules 
of thumb, but they don’t necessarily apply to every data set.  In fact, your data may look 
“nicer” with 15 classes than 10, or with 20 than 15, or whatever.   
 
The vertical scale of the bars is essentially relative frequency of values falling into the 
bins or classes given by the bars.  The option “prob=T” in the hist command arranges 
things so that the total area of the bars in the histogram sum to 1 (why this is a good idea 
comes later in the class). 
 
My values in the object j using 10 classes for the histogram looks like: 
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Now lets plot the theoretical “density” for a normal distribution with expected value 10 
and standard deviation 4 (or variance 16) over the top of the empirical distribution of the 
100 values in j as depicted by the histogram.  We’ll talk about what exactly density 
functions are at great length later, so don’t worry if this is not clear to you yet.  Just 
follow the steps below.  To plot the theoretical density function over the histogram we 
use several steps: 
 
1.  Create a vector of values at which to evaluate the density function.  Do this with the 
following syntax (but you may need values other than the 160 and 350): 
 
> us<-0.1*(160:350) 
 
What the object “us” contains are equally spaced (by 0.1) values from 16 to 35.  I picked 
16 because the minimum value of my j was 16.48 (see the results of the summary 
command above) and the maximum value of my j was 34.73.  The part of the command 
“160:350” generates integers from 160 to 350 as a vector.  This is then multiplied by 0.1 
with “0.1*(160:350)”. 
 
2.  Evaluate the normal density function with expected value 25 and standard deviation 4 
at each value in the vector “us” and save as a new object (say “j2”): 
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j2<- dnorm(us, mean=25, sd=4) 
 
3.  Plot the density as a curve by drawing lines through the points contained in the vectors 
“us” and “j2” as 
 
> lines(us, j2) 
 
You should now have something like: 
 

 
 
 
Try this exercise again varying 
 
1.  The number of values simulated from the normal distribution (the first argument in 
“rnorm( . . . )” 
 
2.  The standard deviation of the normal distribution (change the 4 to 2 or 20 or . . .) 
 
3.  The number of bins or classes used to construct the histogram. 
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