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  Guide to Commonly Used Functions

There are over 2000 built-in functions in S-PLUS, not including functions that come with the built-in libraries.

This section categorizes commonly used functions in S-PLUS.

· Briefly browse through this subsection to get an idea of the kinds of things you can do in S-PLUS.

· Use this subsection as a reference after you have completed the course.

Help files are available on-line (via the help system) and in hardcopy form (via the S-PLUS Reference Manual).

· On-line help files may be more up-to-date than printed help files.

· The help file Release.Notes is the on-line version of the Release Notes for the latest version of S-PLUS.

The help system organizes S-PLUS functions by category, which makes it relatively easy to find a function if you know what you want to do.

 Data Manipulation

Table A.1 Commonly Used Functions for Data Manipulation

Function
Explanation

abbreviate
Abbreviate elements of a character vector

append,replace
Like c, but let you insert or replace data in the middle of a vector

c, rep, seq, :
Generate vectors

cbind, rbind
Combine vectors and/or matrices into a matrix

duplicated
Test for duplicated values

is.na, which.na
Test for missing values

length
Count number of elements in an object

match
Match items in a vector

paste
Paste objects together into a character vector

sort, order, rev, rank
Functions for sorting and ordering

split
Split data by groups

unique
Return the unique values in a vector

 Mathematical Operations

Table A.2 Commonly Used Mathematical Functions

Function
Explanation

abs
Absolute value

ceiling, floor, trunc
Truncating to integer values

exp
Exponential (e raised to a power)

gamma
Gamma function

lgamma
Log of gamma function

digamma
Derivative of the log gamma function

log
Logarithm (any base, default is natural logarithm)

log10
Logarithm (base 10)

round, signif
Rounding

sign
Signum function

sqrt
Square root

Table A.3  Available Trigonometric Functions

Function
Explanation

cos, sin, tan
Cosine, Sine, Tangent

acos, asin, atan
Inverse functions

cosh, sinh, tanh
Hyperbolic functions

acosh, asinh, atanh
Inverse hyperbolic functions

Table A.4  Commonly Used Statistical Functions

Function
Explanation

cor
Correlation coefficient

cummax, cummin, cumprod, cumsum
Cumulative max, min, product and sum

density
Compute the empirical density

diff
Create sequential differences

max, min
Maximum and minimum

pmax, pmin
Maximums and minimums of several vectors

mean
Arithmetic mean

median
50th percentile

prod
Product of elements of a vector

quantile
Compute empirical quantiles

range
Returns min and max of a vector

sample
Random sample or permutation of a vector

sum
Sum elements of a vector

summary
Summarize an object

var
Variance and covariance

 Matrices and Arrays

Table A.5 Commonly Used Matrix Functions

Function
Explanation

apply
Apply a function to sections of a matrix or array

chol
Cholesky decomposition ("square root")

col, row
Column and row identification

crossprod
Cross product of a matrix

diag
Create a diagonal matrix or extract the diagonal of a matrix

eigen
Eigen analysis (latent roots)

ncol, nrow
Number of rows and columns of a matrix

outer
Outer product

qr
QR decomposition

scale
Scale the columns of a matrix

svd
Singular value decomposition

sweep
Sweep out section summaries in a matrix or array

t
Matrix transpose

 Probability Distributions 

Table A.6 displays the probability distributions available in S-PLUS.

For each distribution (except Stable), there are four functions to compute density values, percentiles, quantiles, and random numbers.

The names of the functions have the formd ddist, pdist, qdist, and rdist, where dist is the S-PLUS name for any given distribution.  For example, to find the density of the standard normal distribution at 0, type

> dnorm(0)
[1] 0.3989423
To find the smallest value q such that Pr(X ( q) = 0.95, for the Poisson distribution with alpha=1:

> qpois(0.95, 1)
[1] 3

For the STable distribution, only the function to generate random numbers is available.

See Appendix B for information on Random Number generation.

Table A.6  Available Probability Distributions
Function
Explanation

beta
Beta

binom
Binomial

cauchy
Cauchy

chisq
Chi-squared

exp
Exponential

f
F

gamma
Gamma

geom
Geometric

hyper
Hypergeometric

lnorm
Lognormal

logis
Logistic

mvnorm
Mutivariate Normal

nbinom
Negative Binomial

norm
Normal

nrange
Range of standard normals

pois
Poisson

stab
Stable

t
Student's t

unif
Uniform

weibull
Weibull

wilcox
Wilcoxon Rank Sum

 Categorical Data

Table A.7  Commonly Used Functions for Categorical Data
Function
Explanation

codes
Codes of a factor or ordered factor

crosstabs
Create contingency table

cut
Create categories from a continuous variable

factor
Create a factor object

levels
Look at or change the levels of a factor

loglin
Log-linear analysis of a contingency table

ordered
Create an ordered factor

split
Split data by groups

table
Create a table from categories

tapply
Apply a function to each cell of a ragged array

 Character Data Operations

Table A.8  Commonly Used Functions for Character Data

Function
Explanation

abbreviate
Abbreviate the elements of a character vector

casefold
Changes characters vector to all capital or lower case

charmatch
Partial matching of character strings

grep
Search for a pattern in text

match
Match item

nchar
Count number of characters in each element of a character vector

paste
Concatenate data to make character data

substring
Get portions of character strings

unpaste
Breaks apart character strings

 Printing

Table A.9  Commonly Used Functions for Printing

Function
Explanation

cat
Print to screen or file; General

format
Format data to same number of characters

objprint
Send an object to the printer

paste
Concatenate data into a character vector

print
Print to screen or file; Special methods for different object classes

sink
Send S-PLUS output to a file

write.table
Write matrix or data frame to an ASCII file

zapsmall
Coerce small numbers to 0 for printing

 Plotting

Table A.10  Common High-Level Plotting Functions
Function
Explanation

barplot, hist
Bar graph, histogram

boxplot
Boxplot

brush
Brush pair-wise scatterplots; spin 3-D axes

contour, image, persp, symbols
3-D plots

coplot
Conditioning plot

dotchart
Dotchart

faces, stars
Display multivariate data

map
Plot all or part of the U.S. (part of the maps library)

pairs
Plot all pair-wise scatterplots

pie
Pie chart

plot
Generic plotting

qqnorm, qqplot
Normal and general Q-Q plots

scatter.smooth
Scatterplot with a smooth curve

tsplot
Plot a time series

usa
Plot the boundary of the U.S.

Table A.11  Common Low-Level Plotting Functions

Function
Explanation

abline
Add line in intercept-slope form

axis
Add axis to plot

box
Add box around plot

contour, image, persp, symbols
Add 3-D information to plot

identify
Use mouse to identify points on a graph

legend
Add a legend to the plot

lines, points
Add lines or points to a plot

mtext, text
Add text in the margin or in the plot

stamp
Add date and time information to the plot

title
Add title, x-axis labels, y-axis labels, and/or subtitle to plot

 Statistical Inference 

Table A.12  Commonly Used Functions for Statistical Inference

Function
Explanation

binom.test
Exact binomial test

chisq.gof
Chi-squared goodness-of-fit test

chisq.test
Chi-squared test for count data

cor.test
Test for zero correlation

fisher.test
Fisher's exact test for count data

friedman.test
Nonparametric 2-way ANOVA (unreplicated blocks)

kruskal.test
Nonparametric 1-way ANOVA

ks.gof
Kolmogorov-Smirnov goodness-of-fit test

mantelhaen.test
Mantel-Haenszel Chi-squared test for 3-D contingency table

mcnemar.test
McNemar's Chi-squared test for matched data

prop.test
Comparison of proportions based on normal approximation

t.test
Student's t-test

var.test
F test to compare two variances

wilcox.test
Wilcoxon rank sum test

Statistical Models

Table A.13  Commonly Used Functions for Statistical Models

Function
Explanation

aov
ANOVA

censorReg
Parametric survival models

coxph
Proportional hazards models

discrim
Discriminant analysis

factor
Factor analysis

gam
Generalized additive models

glm
Generalized linear models

gls
Generalized least squares

gnls
Generalized non-linear least squares

lm
Linear models

lme
Linear mixed effects

loess
Local regression models

nlme
Non-linear mixed effects

nls
Non-linear models

manova
Multivariate analysis of variance

ms
Minimum sums (for computing MLEs)

princomp
Principal components analysis

tree
Tree-based models

survfit
Non-parametric survival models

survreg
Parametric survival models

