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I wrote the first version of this reference during the Spring 2007 semester, as I learned R while
teaching my Modeling & Simulation course at the University of Maine. The course covers population
and epidemiological modeling, including deterministic and stochastic models in discrete and continuous
time, along with spatial models. Half of the class meetings are in a regular classroom, and half are in
a computer lab where students work through modeling & simulation exercises. When I taught earlier
versions of the course, it was based on MATLAB only. In Spring 2007, some biology graduate students in
the class who had learned R in statistics courses asked if they could use R in my class as well, and I said
yes. My colleague Bill Halteman was a great help as I frantically learned R to stay ahead of the class.
As I went, every time I learned how to do something in R for the course, I added it to this reference, so
that T wouldn’t forget it later. Some items took a huge amount of time searching for a simple way to do
what I wanted, but at the end of the semester, I was pleasantly surprised that almost everything I do
in MATLAB had an equivalent in R. I was also inspired to do this after seeing the “R for Octave Users”
reference written by Robin Hankin. I've continued to add to the document, with many additions based
on topics that came up while teaching courses on Advanced Linear Algebra and Numerical Analysis.

This reference is organized into general categories. There is also a MATLAB index and an R index at
the end, which should make it easy to look up a command you know in one of the languages and learn
how to do it in the other (or if you're trying to read code in whichever language is unfamiliar to you,
allow you to translate back to the one you are more familiar with). The index entries refer to the item
numbers in the first column of the reference document, rather than page numbers.

Any corrections, suggested improvements, or even just notification that the reference has been useful
are appreciated. I hope all the time I spent on this will prove useful for others in addition to myself and
my students. Note that sometimes I don’t necessarily do things in what you may consider the “best” way
in a particular language. I often tried to do things in a similar way in both languages, and where possible
I've avoided the use of MATLAB toolboxes or R packages which are not part of the core distributions.
But if you believe you have a “better” way (either simpler, or more computationally efficient) to do
something, feel free to let me know.
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1 Help
No. | Description MATLAB R
1 Show help for a function (e.g. | help sqrt, or helpwin sqrt to see | help(sqrt) or ?sqrt
sqrt) it in a separate window
2 | Show help for a built-in key- | help for help(’for’) or ?’for’
word (e.g. for)
3 General list of many help top- | help library() to see available libraries,
ics or library(help=’base’) for very
long list of stuff in base package which
you can see help for
4 Explore main documentation | doc or helpbrowser (previously it | help.start()
in browser was helpdesk, which is now being
phased out)
) Search documentation for | lookfor binomial help.search(’binomial’)

keyword or partial keyword
(e.g. functions which refer to
“binomial” )

2 Entering/building/indexing matrices

No. | Description MATLAB R
6 Enter a row vector ¥ = | v=[1 2 3 4] v=c(1,2,3,4) or alternatively
[ 1 2 3 4 } v=scan() then enter “1 2 3 4” and
press Enter twice (the blank line
terminates input)
1
7 Enter a column vector g [1; 2; 3; 4] c(1,2,3,4)
4
(R does not distinguish between row
and column vectors.)

8 Enter a matrix { 111 g 2 J [123; 45 6] To enter values by Trow:
matrix(c(1,2,3,4,5,6), nrow=2,
byrow=TRUE) To enter values by
column: matrix(c(1,4,2,5,3,6),
nrow=2)

9 Access an element of vector v | v(3) v[3]

10 | Access an element of matrix | A(2,3) A[2,3]

A
11 | Access an element of matrix | A(5) A[5]
A using a single index: in-
dices count down the first col-
umn, then down the second
column, etc.

12 | Build the vector 23456 7] | 2:7 2:7

13 | Build the vector [765432] | 7:-1:2 7:2

14 | Build the vector [258 11 14] | 2:3:14 seq(2,14,3)
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No. | Description MATLAB R

15 | Build a vector containing | linspace(a,b,n) seq(a,b,length.out=n) or just
n equally-spaced values be- seq(a,b,len=n)
tween a and b inclusive

16 | Build a vector containing | logspace(a,b,n) 10"seq(a,b,len=n)

n  logarithmically equally-
spaced values between 10%
and 10 inclusive

17 | Build a vector of length k | zeros(k,1) (for a column vector) or | rep(0,k)
containing all zeros zeros (1,k) (for a row vector)

18 | Build a vector of length k | j*ones(k,1) (for a column vector) | rep(j,k)
containing the value j in all | or j*ones(1,k) (for a row vector)
positions

19 | Build an m xn matrix of zeros | zeros(m,n) matrix(0,nrow=m,ncol=n) or just

matrix(0,m,n)

20 | Build an m X n matrix con- | j*ones(m,n) matrix(j,nrow=m,ncol=n) or just
taining j in all positions matrix(j,m,n)

21 | n X n identity matrix I, eye(n) diag(n)

22 | Build diagonal matrix A us- | diag(v) diag(v,nrow=length(v)) (Note: if
ing elements of vector v as di- you are sure the length of vector v is 2
agonal entries or more, you can simply say diag(v).)

23 | Extract diagonal elements of | v=diag(A) v=diag(A)
matrix A

24 “Glue” two matrices al and | [al a2] cbind(al,a2)
a2 (with the same number of
rows) side-by-side

25 “Stack” two matrices al and | [al; a2] rbind(al,a2)
a2 (with the same number of
columns) on top of each other

26 | Given vectors x and y of | [X,Y]=meshgrid(x,y)
len.gths m and n.respectively, m=length(x); n=length(y);
build n xm matrices X whose X=matrix(rep(x,each=n) ,nrow=n) :

. pPx, s 5
rows are copies of x and Y Yematrix(rep(y,m) ,nrow=n)
. p(y,m) ,nrow=n
whose columns are copies of
y

27 | Reverse the order of elements | v(end:-1:1) rev(v)
in vector v

28 | Column 2 of matrix A AC:,2) A[,2] Note: that gives the result as a

vector. To make the result a m x1 ma-
trix instead, do A[,2,drop=FALSE]

29 | Row 7 of matrix A ACT, ) A[7,] Note: that gives the result as a

vector. To make the result a 1 xn ma-
trix instead, do A[7, ,drop=FALSE]

30 | All elements of A as a vector, | A(:) (gives a column vector) c(h)
column-by-column

31 | Rows 24, columns 6-10 of A | A(2:4,6:10) A[2:4,6:10]

(this is a 3 x 5 matrix)

32 | A 3 x 2 matrix consisting of | AC([7 7 6], [2 1]1) Alc(7,7,6),c(2,1)]
rows 7, 7, and 6 and columns
2 and 1 of A (in that order)

33 | Circularly shift the rows of | circshift(A, [s1 s2]) No simple way, but modulo arithmetic

matrix A down by s; ele-
ments, and right by so ele-
ments

on indices will work: m=dim(A) [1];
n=dim(A) [2]; A[(1:m-s1-1)%/m+1,
(1:n-s2-1)%%n+1]
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No. | Description MATLAB R
34 | Flip the order of elements in | f1iplr(A) t(apply(A,1,rev))
each row of matrix A
35 | Flip the order of elements in | flipud(A) apply(A,2,rev)
each column of matrix A
36 | Given a single index ind into
an m X n matrix A, compute |t oy jpgocub(size(d), ind) | r = ((ind-1) %% m) + 1
the row r and column c of _ .
. . ¢ = floor((ind-1) / m) + 1
that position (also works if
ind is a vector)
37 | Given the row r and column
c of an element of an m XMl ind = sub2ind(size(A) , r, C) ind = (c-1)*m + r
matrix A, compute the single
index ind which can be used
to access that element of A
(also works if r and ¢ are vec-
tors)
38 | Given equal-sized vectors r
and ¢ (each of length k), set | ;4o cupoind(size(d),r,c); | inds = cbind(r,c)
elements in rows (given by r) A(inds) = 12: Alinds] = 12
and columns (given by c) of
matrix A equal to 12. That
is, k elements of A will be
modified.
39 | Truncate vector v, keeping | v = v(1:10) v = v[1:10], or length(v) = 10
only the first 10 elements also works
40 | Extract elements of vector v | v(a:end) v[a:length(v)]
from position a to the end
41 | All but the k™ element of | v([1:(k-1) (k+1):end]) v[-k]
vector v
42 | All but the j®" and k™ ele- | No simple way? Generalize the pre- | vIc(-j,-k)]
ments of vector v vious item
43 | Reshape matrix A, making it | A = reshape(A,m,n) dim(A) = c(m,n)
an m X n matrix with ele-
ments taken columnwise from
the original A (which must
have mn elements)
44 | Extract the lower-triangular | L = tril(A) L = A; L[upper.tri(L)]=0
portion of matrix A
45 | Extract the upper-triangular | U = triu(A) U = A; Ullower.tri(U)]=0
portion of matrix A
46 | Enter n x n Hilbert matrix H | hilb(n) Hilbert(n), but this is part of the
where H;; =1/(i+j—1) Matrix package which you’ll need to
install (see item 331 for how to in-
stall/load packages).
47 | Enter an n-dimensional array, | reshape(1:24, 3, 4, 2) or | array(1:24, c(3,4,2)) (Note that

e.g. a 3 x4 x2 array with the
values 1 through 24

reshape(1:24, [3 4 21)

a matrix is 2-D, i.e. rows and
columns, while an array is more gen-
erally N-D)
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2.1 Cell arrays and lists
No. | Description MATLAB R
48 | Build a vector v of length n, | v = cell(1,n) In general, | v = vector(’list’,n) Then you
capable of containing differ- | cell(m,n) makes an m X n cell | can do e.g.:
ent data types in different el- | array. Then you can do e.g.:
ements (called a cell array in villl = 12.
MATLAB, and a list in R) v{l} = 12 vI[2]] = ’hi there’
’ v{2} = ’hi there’ v[[3]] = matrix(runif(9),3)
v{3} = rand(3)
49 | Extract the i element of a
cell/list vector v v = vii} v = vI[il]
If you use regular indexing, i.e. w | If you use regular indexing, i.e. w =
= v(i), then w will be a 1 x 1 cell | v[i], then w will be a list of length 1
matrix containing the contents of the | containing the contents of the i*" ele-
it" element of v. ment of v.
50 | Set the name of the i ele- | (MATLAB does not have names asso- | names(v) [3] = ’myrandmatrix’

ment in a list.

ciated with elements of cell arrays.)

Use names(v) to see all names, and
names (v)=NULL to clear all names.

2.2 Structs and data frames

Description

MATLAB

R

51

Create a matrix-like object
with different named columns
(a struct in MATLAB, or a
data frame in R)

avals=2*ones(1,6);
yvals=6:-1:1; v=[1 5 3 2 3 7];
d=struct(’a’,avals,

’yy?, yyvals, ’fac’, v);

v=c(1,5,3,2,3,7); d=data.frame(
cbind(a=2, yy=6:1), v)

Note that I (surprisingly) don’t use R for statistics, and therefore have very little experience with data
frames (and also very little with MATLAB structs). I will try to add more to this section later on.

3 Computations

3.1 Basic computations

No. | Description MATLAB R
52 | a+b,a—0,ab, a/b a+b, a-b, axb, a/b a+b, a-b, axb, a/b
53 | va sqrt(a) sqrt(a)
54 | af a’b a"b
55 | |a| (note: for complex ar- | abs(a) abs(a)
guments, this computes the
modulus)
56 | e exp(a) exp(a)
57 | In(a) log(a) log(a)
58 | logsy(a), logyy(a) log2(a), logl0(a) log2(a), logl0(a)
59 | sin(a), cos(a), tan(a) sin(a), cos(a), tan(a) sin(a), cos(a), tan(a)
60 | sin”'(a), cos™!(a), tan~'(a) | asin(a), acos(a), atan(a) asin(a), acos(a), atan(a)
61 | sinh(a), cosh(a), tanh(a) sinh(a), cosh(a), tanh(a) sinh(a), cosh(a), tanh(a)
62 sinh_l(a), cosh_l(a), asinh(a), acosh(a), atanh(a) asinh(a), acosh(a), atanh(a)

tanh ™' (a)
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No. | Description MATLAB R
63 | n MOD k (modulo arith- | mod(n,k) n %% k
metic)
64 | Round to nearest integer round (x) round(x) (Note: R uses IEC 60559
standard, rounding 5 to the even digit
— so e.g. round(0.5) gives 0, not 1.)
65 | Round down to next lowest | floor(x) floor(x)
integer
66 | Round up to next largest in- | ceil(x) ceiling(x)
teger
67 | Sign of x (+1, 0, or -1) sign(x) (Note: for complex values, | sign(x) (Does not work with com-
this computes x/abs (x).) plex values)
68 | Error function erf(z) = | erf(x) 2*pnorm(x*sqrt(2))-1
(2/v/m) Jy et
69 | Complementary er- | erfc(x) 2xpnorm(x*sqrt (2) ,lower=FALSE)
ror function cerf(z) =
2/vm) [ e dt = 1-erf(x)
70 | Inverse error function erfinv(x) gnorm((1+x)/2)/sqrt(2)
71 | Inverse complementary error | erfcinv(x) gnorm(x/2,lower=FALSE) /sqrt(2)
function
72 | Binomial coefficient | nchoosek(n,k) choose(n, k)
Z ) = nl/(n)(n — k)))

Note: the various functions above (logarithm, exponential, trig, abs, and rounding functions) all work

3.2 Complex numbers

with vectors and matrices, applying the function to each element, as well as with scalars.

No. | Description MATLAB R

73 | Enter a complex number 1+2i 1+2i

74 | Modulus (magnitude) abs (z) abs(z) or Mod(z)
75 | Argument (angle) angle(z) Arg(z)

76 | Complex conjugate conj(z) Conj(z)

77 | Real part of z real (z) Re(z)

78 | Imaginary part of z imag(z) Im(z)
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3.3 Matrix/vector computations
No. | Description MATLAB R
79 | Vector dot product & -y = | dot(x,y) sum (x*y)
zTyf
80 | Vector cross product & X i/ cross(x,y) Not in base R, but e.g. the xprod
function from the RSEIS package will
do it (see item 331 for how to in-
stall/load packages)
81 | Matrix multiplication AB A xB A Yx% B
82 | Element-by-element multipli- | A .* B A *x B
cation of A and B
83 | Transpose of a matrix, AT A’ (This is actually the complex con- | t(A) for transpose, or Conj (t (A)) for
jugate (i.e. Hermitian) transpose; | conjugate (Hermitian) transpose
use A.’ for the non-conjugate trans-
pose if you like; they are equivalent
for real matrices.)
84 | Solve AZ=10 A\b Warning: if there is no solution, | solve(A,b) Warning: this only works
MATLAB gives you a least-squares | with square invertible matrices.
“best fit.” If there are many solu-
tions, MATLAB just gives you one of
them.
85 | Reduced echelon form of A rref (A) R does not have a function to do this
86 | Determinant of A det (A) det (A)
87 | Inverse of A inv(A) solve(A)
88 | Trace of A trace(A) sum(diag(A))
89 | Compute AB~! A/B A %x% solve(B)
90 | Element-by-element division | A ./ B A/ B
of A and B
91 | Compute A~'B A\B solve(A,B)
92 | Square the matrix A A"2 A X% A
93 | Raise matrix A to the k™ | A"k (No easy way to do this in R
power other than repeated multiplication
A YN A Y% AL
94 | Raise each element of A to | A."k Ak
the &t power
95 | Rank of matrix A rank (A) qr (A) $rank
96 | Set w to be a vector of eigen- | [V,D]=eig(A) and then w=diag(D) | tmp=eigen(A); w=tmp$values;
values of A, and V a matrix | since MATLAB returns the eigenval- | V=tmp$vectors
containing the corresponding | ues on the diagonal of D
eigenvectors
97 | Permuted LU factorization of | [L,U,P]=1u(A) then the matrices | tmp=expand(lu(Matrix(A)));

a matrix

satisfy PA = LU. Note that this
works even with non-square matrices

L=tmp$L; U=tmp$U; P=tmp$P then
the matrices satisfy A = PLU, i.e.
P~'A = LU. Note that the lu and
expand functions are part of the Ma-
trix package (see item 331 for how to
install/load packages). Also note that
this doesn’t seem to work correctly
with non-square matrices. L, U, and
P will be of class Matrix rather than
class matrix; to make them the latter,
instead do L=as.matrix(tmp$L),
U=as.matrix (tmp$U), and
P=as.matrix (tmp$P) above.
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No. | Description MATLAB R

98 | Singular-value decomposi- | [P,S,Q]=svd(A,’econ’) tmp=svd (A); U=tmp$u; V=tmp$v;

tion: given m X n matrix S=diag(tmp$d)
A with rank r, find m x r
matrix P with orthonormal
columns, diagonal r X r
matrix S, and r X n matrix
QT with orthonormal rows
so that PSQT = A

99 | Schur decomposi- | [Q,T]=schur(A) tmp=Schur (Matrix(A)); T=tmpQT;
tion of square matrix, Q=tmp@Q Note that Schur is part of
A=QTQ" =QTQ~! where the Matrix package (see item 331 for
Q is unitary (ie. QHQ =1) how to install/load packages). T and
and T is upper triangular; Q will be of class Matrix rather than
Q" = QT is the Hermitian class matrix; to make them the latter,
(conjugate) transpose instead do T=as.matrix(tmp@T) and

Q=as.matrix(tmp@Q) above.

100 | Cholesky factorization of a | R = chol(A) R = chol(A) Note that chol is part
square, symmetric, positive of the Matrix package (see item 331
definite matrix A = RTR, for how to install/load packages).
where R is upper-triangular

101 | QR factorization of matrix A, | [Q,RI=qr(A) satisfying QR = A, or | z=qr(A); Q=qr.Q(z); R=qr.R(z);
where @ is orthogonal (sat- | [Q,R,E]l=qr(A) to do permuted QR | E=diag(n) [,z$pivot] (where n is
isfying QQT = I) and R is | factorization satisfying AE = QR the number of columns in A) gives
upper-triangular permuted QR factorization satisfying

AE = QR

102 | Vector norms norm(v,1) for l-norm ||¥]|;, | R does not have a norm func-
norm(v,2) for FEuclidean norm | tion for vectors; only one for
|02, norm(v,inf) for infinity-norm | matrices. ~ But the following will
|Ulloc, and norm(v,p) for p-norm | work:  norm(matrix(v),’1’) for
17, = (X ‘Ui|p)1/1’ l-norm ||¥]|;, norm(matrix(v),’i’)

for  infinity-norm |||, and
sum(abs(v) "p)~(1/p) for p-norm
|7l = (3 [oil)'

103 | Matrix norms norm(A,1) for 1l-norm  ||A]1, | norm(A,’1’) for Il-norm |Al,
norm(A) for  2-norm  ||Al|2, | max(svd(A)$d) for 2-norm ||A]2,
norm(A,inf)  for  infinity-norm | norm(A,’i’) for infinity-norm ||A||co,
|Allo, and norm(A,’fro’) for | and norm(A,’f’) for Frobenius norm
Frobenius norm (Zi(ATA)n)l/Q (Zi(ATA)ii)l/2

104 | Condition number cond(A) = | cond(A,1) (Note: MATLAB also has | 1/rcond(A,’17)
| Alj1]][A7]]; of A, using 1- | afunction rcond(A) which computes
norm reciprocal condition estimator using

the 1-norm)

105 | Condition number cond(A) = | cond(4,2) kappa(A, exact=TRUE) (leave out
| All2]]A7]]2 of A, using 2- the “exact=TRUE” for an esti-
norm mate)

106 | Condition number cond(A) = | cond(A,inf) 1/rcond(A,’I?)

[Alloo[A™ oo of A, using

infinity-norm
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No. | Description MATLAB R
107 | Compute mean of all ele- | mean(v) for vectors, mean(A(:)) for | mean(v) or mean(A)
ments in vector or matrix matrices
108 | Compute means of columns | mean(A) colMeans (A)
of a matrix
109 | Compute means of rows of a | mean(A,2) rowMeans (A)
matrix
110 | Compute standard deviation | std(v) for vectors, std(A(:)) for | sd(v) for vectors, sd(c(A)) for ma-
of all elements in vector or | matrices. This normalizes by n — 1. | trices. This normalizes by n — 1.
matrix Use std(v,1) to normalize by n.
111 | Compute standard deviations | std(A). This normalizes by n — 1. | sd(A). This normalizes by n — 1.
of columns of a matrix Use std(A,1) to normalize by n
112 | Compute standard deviations | std(A,0,2) to normalize by n — 1, | apply(A,1,sd). This normalizes by
of rows of a matrix std(A,1,2) to normalize by n n—1.
113 | Compute variance of all ele- | var(v) for vectors, var(A(:)) for | var(v) for vectors, var(c(A)) for
ments in vector or matrix matrices. This normalizes by n — 1. | matrices. This normalizes by n — 1.
Use var(v,1) to normalize by n.
114 | Compute variance of columns | var(A). This normalizes by n — 1. | apply(A,2,var). This normalizes by
of a matrix Use var(A,1) to normalize by n n—1.
115 | Compute variance of rows of | var(A,0,2) to normalize by n — 1, | apply(A,1,var). This normalizes by
a matrix var (A,1,2) to normalize by n n — 1.
116 | Compute covariance for two | cov(v,w) computes the 2 x 2 co- | cov(v,w)
vectors of observations variance matrix; the off-diagonal ele-
ments give the desired covariance
117 | Compute covariance matrix, | cov(A) var (A) or cov(A)
giving covariances between
columns of matrix A
118 | Given matrices A and B, | I don’t know of a direct way to | cov(A,B)
build covariance matrix C | do this in Matlab. But one way is
where ¢;; is the covariance be- | [Y,X]=meshgrid(std(B),std(A));
tween column ¢ of A and col- | X.*Y.*corr(A,B)
umn j of B
119 | Compute Pearson’s linear | corr(v,w) Note: v and w must | cor(v,w)
correlation coefficient be- | be column vectors. To make it
tween elements of vectors v | work regardless of whether they
and w are row or column vectors, do
corr(v(:),w(:))
120 | Compute Kendall’s tau corre- | corr(v,w,’type’, ’kendall’) cor(v,w,method=’kendall’)
lation statistic for vectors v
and w
121 | Compute Spearman’s rho | corr(v,w,’type’,’spearman’) cor (v,w,method=’spearman’)
correlation statistic for
vectors v and w
122 | Compute pairwise Pearson’s | corr(A) The ’type’ argument may | cor(A) The method argument may
correlation coefficient be- | also be used as in the previous two | also be used as in the previous two
tween columns of matrix | items items
A
123 | Compute matrix C' of pair- | corr(A,B) The ’type’ argument | cor(A,B) The method argument

wise Pearson’s correlation co-
efficients between each pair of
columns of matrices A and B,
i.e. so ¢;; is the correlation
between column i of A and
column j of B

may also be used as just above

may also be used as just above
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No. | Description MATLAB R
124 | Compute sum of all elements | sum(v) for vectors, sum(A(:)) for | sum(v) or sum(A)
in vector or matrix matrices
125 | Compute sums of columns of | sum(A) colSums (A)
matrix
126 | Compute sums of rows of ma- | sum(A,2) rowSums (A)
trix
127 | Compute product of all ele- | prod(v) for vectors, prod(A(:)) for | prod(v) or prod(A)
ments in vector or matrix matrices
128 | Compute products of | prod(A) apply(A,2,prod)
columns of matrix
129 | Compute products of rows of | prod(4,2) apply(A,1,prod)
matrix
130 | Compute matrix exponential | expm(A) expm(Matrix (A)), but this is part of
et = S oo AR /K the Matrix package which you’ll need
to install (see item 331 for how to in-
stall/load packages).
131 | Compute cumulative sum of | cumsum(v) cumsum (v)
values in vector
132 | Compute cumulative sums of | cumsum(A) apply(A,2, cumsum)
columns of matrix
133 | Compute cumulative sums of | cumsum(4,2) t (apply (A, 1, cumsum))
rows of matrix
134 | Compute cumulative sum | cumsum(A(:)) cumsum(A)
of all elements of matrix
(column-by-column)
135 | Cumulative product of ele- | cumprod(v) (Can also be used in the | cumprod(v) (Can also be used in the
ments in vector v various ways cumsum can) various ways cumsum can)
136 | Cumulative minimum or | I don’t know of an easy way to do | cummin(v) or cummax (v)
maximum of elements in | this in MATLAB
vector v
137 | Compute differences between | diff (v) diff (v)
consecutive elements of vec-
tor v. Result is a vector
w 1 element shorter than v,
where element ¢ of w is ele-
ment ¢+ 1 of v minus element
iof v
138 | Make a vector y the samesize | z = [3 4]; y = z((x > 5)+1) y = ifelse(x > 5, 4, 3)
as vector x, which equals 4
everywhere that x is greater
than 5, and equals 3 every-
where else (done via a vector-
ized computation).
139 | Compute minimum of values | min(v) min(v)
in vector v
140 | Compute minimum of all val- | min(A(:)) min(A)
ues in matrix A
141 | Compute minimum value of | min(A) (returns a row vector) apply(A,2,min) (returns a vector)
each column of matrix A
142 | Compute minimum value of | min(A, [ 1, 2) (returns a column | apply(A,1,min) (returns a vector)

each row of matrix A

vector)
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No. | Description MATLAB R
143 | Given matrices A and B, | min(A,B) pmin(A,B)
compute a matrix where each
element is the minimum of
the corresponding elements of
A and B
144 | Given matrix A and scalar | min(A,c) pmin(A,c)
c, compute a matrix where
each element is the minimum
of ¢ and the corresponding el-
ement of A
145 | Find minimum among all val- | min([A(:) ; B(:)]1) min(A,B)
ues in matrices A and B
146 | Find index of the first time | [y,ind] = min(v) ind = which.min(v)
min(v) appears in v, and
store that index in ind
Notes:
e MATLAB and R both have a max function (and R has pmax and which.max as well) which behaves
in the same ways as min but to compute maxima rather than minima.
e Functions like exp, sin, sqrt etc. will operate on arrays in both MATLAB and R, doing the
computations for each element of the matrix.
No. | Description MATLAB R
147 | Number of rows in A size(A,1) nrow(A)
148 | Number of columns in A size(A,2) ncol(A)
149 | Dimensions of A, listed in a | size(A) dim(A)
vector
150 | Number of elements in vector | length(v) length(v)
v
151 | Total number of elements in | numel (A) length(A)
matrix A
152 | Max. dimension of A length(A) max (dim(A))
153 | Sort values in vector v sort (v) sort (v)
154 | Sort values in v, putting | [s,idx]=sort(v) tmp=sort (v, index.return=TRUE) ;
sorted values in s, and indices s=tmp$x; idx=tmp$ix
in idx, in the sense that s[k]
= x[idx[K]]
155 | Sort the order of the rows of | sortrows(m) mlorder(m[,1]),]
matrix m This sorts according to the first col- | This only sorts according to the first
umn, then uses column 2 to break | column. To use column 2 to break
ties, then column 3 for remaining | ties, and then column 3 to break fur-
ties, etc.  Complex numbers are | ther ties, do
sorted by abs(x), and ties are then | m[order(m[,1], m[,2], m[,3]),]
broken by angle(x). Complex numbers are sorted first by
real part, then by imaginary part.
156 | Sort order of rows of matrix | sortrows(m, [cl c2 c2]) mlorder(m[,c1], m[,c2],

m, specifying to use columns
cl, c2, c3 as the sorting
“keys”

m[,c3]1),]
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No.

Description

MATLAB

R

157

Same as previous item, but
sort in decreasing order for
columns c1 and c2

sortrows(m, [-c1 -c2 c2])

m[lorder(-m[,c1], -m[,c2],

m[,c3]),]

158

Sort order of rows of matrix
m, and keep indices used for
sorting

[y,i] = sortrows(m)

i=order (m[1,]1); y=ml[i,]

159

To count how many values in
the vector v are between 4
and 7 (inclusive on the upper
end)

sum((v > 4) & (v <= 7))

sum((v > 4) & (v <= 7))

160

Given vector v, return list of
indices of elements of v which
are greater than 5

find(v > 5)

which(v > 5)

161

Given matrix A, return list
of indices of elements of A
which are greater than 5, us-
ing single-indexing

find(A > 5)

which(A > 5)

162

Given matrix A, generate
vectors r and ¢ giving rows
and columns of elements of A
which are greater than 5

[r,c] = find(A > 5)

w = which(A > 5, arr.ind=TRUE);
r=w[,1]; c=wl[,2]

163

Given vector x (of presum-
ably discrete values), build a
vector v listing unique val-
ues in x, and corresponding
vector ¢ indicating how many
times those values appear in
X

v = unique(x); c¢ = hist(x,v);

w=table(x); c=as.numeric(w);
v=as.numeric (names (w))

164

Given vector x (of presum-
ably continuous values), di-
vide the range of values into k
equally-sized bins, and build
a vector m containing the
midpoints of the bins and a
corresponding vector ¢ con-
taining the counts of values in
the bins

[c,m] = hist(x,k)

w=hist(x,seq(min(x) ,max(x),
length.out=k+1), plot=FALSE);
m=w$mids; c=w$counts

165

Convolution / polynomial
multiplication (given vectors
x and y containing polyno-
mial coefficients, their convo-
lution is a vector containing
coefficients of the product of
the two polynomials)

conv(x,y)

convolve(x,rev(y),type=’open’)
Note: the accuracy of this is not
as good as MATLAB; e.g. doing
v=c(1,-1); for (i in 2:20)
v=convolve(v,c(-i,1),
type=’open’) to generate the
20*"-degree  Wilkinson polynomial
W(z) = Hfil(:c—z) gives a coefficient
of = —780.19 for z'°, rather than the
correct value -210.
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3.4 Root-finding
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No. | Description MATLAB R

166 | Find roots of polynomial | roots(v) polyroot(rev(v))  (This function
whose coefficients are stored really wants the vector to have the
in vector v (coefficients in v constant coefficient first in v; rev re-
are highest-order first) verses their order to achieve this.)

167 | Find zero (root) of a function | Define function f(x), then do | Define function f(x), then do
f(x) of one variable fzero(f,x0) to search for a root | uniroot(f, c(a,b)) to find a root

near x0, or fzero(f, [a b]) to find | between a and b, assuming the sign
a root between a and b, assuming | of f(x) differs at © = @ and = b.
the sign of f(x) differs at * = a | Default forward error tolerance (i.e.
and © = b. Default forward error | error in x) is fourth root of machine
tolerance (i.e. error in z) is machine | epsilon, (eémach)®2°. To specify e.g.
epsilon €pach- a tolerance of 27°2, do uniroot(f,
c(a,b), tol=2"-52).
3.5 Function optimization/minimization

No. | Description MATLAB R

168 | Find value m which mini- | Define function f(x), then do Define function f(x), then do
mizes a function f(z) of one
variable within the interval | ® = fminbnd(f, a, b) m = optimize(f,c(a,b))$minimum
from a to b

169 | Find value m which mini- | Define function f(x,p1,p2), then use | Define function f(x,p1,p2), then:
mizes a function f(z,p1,p2) | an “anonymous function”:
with given extra parameters o . # first define values for pl
(but minimization is only oc- % first define values for pl # and p2, and then do:
curing over the first argu- % and p2, and then do: m = optimize(f, c(a,b), pl=pl,
ment), in the interval from a m=fminbnd(Q@(x) f(x,pl,p2),a,b) p2=p2) $minimum
to b.

170 | Find values of xz,y,z which | First write function f(v) which ac- | First write function f(v) which ac-
minimize function f(z,y,z2), | cepts a vector argument v containing | cepts a vector argument v containing
using a starting guess of x = | values of x, y, and z, and returns the | values of x, y, and z, and returns the
1, y=2.2, and z = 3.4. scalar value f(z,y, z), then do: scalar value f(z,y, z), then do:

fminsearch(ef,[1 2.2 3.4]) optim(c(1,2.2,3.4),f)$par

171 | Find  values of x,y,z | First write function f(v,pl,p2) | First write function f(v,p1,p2) which
which  minimize function | which accepts a vector argument | accepts a vector argument v contain-
f(x,y,z,p1,p2), using a | v containing values of z, y, and | ing values of z, y, and z, along with
starting guess of z = 1, | z, along with the extra parame- | the extra parameters, and returns the
y = 2.2, and z = 3.4, where | ters, and returns the scalar value | scalar value f(x,y, z,p1,p2), then do:
the function takes some extra | f(z,y, 2z, p1, p2), then do: )
parameters (useful e.g. for optim(c(1,2.2,3.4), £, pl=pl,
doing things like nonlinear fminsearch(@f,[1 2.2 3.4], p2=p2) $par
least-squares optimization [ 1, pt, p2)
where you pass in some data Or use an anonymous function:
vectors as extra parameters).

fminsearch(@(x) f(x,pl,p2),
[1 2.2 3.4])
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3.6 Numerical integration / quadrature

No. | Description MATLAB R
172 | Numerically integrate func- | quad(f,a,b) uses adaptive Simp- | integrate(f,a,b) uses adaptive
tion f(x) over interval from | son’s quadrature, with a default | quadrature with default absolute
ato b absolute tolerance of 1076. To | and relative error tolerances being
specify  absolute tolerance, wuse | the fourth root of machine epsilon,
quad(f,a,b,tol) (€mach)??® =~ 1.22 x 107 Tol-
erances can be specified by using
integrate(f,a,b, rel.tol=toll,
abs.tol=to0l2). Note that the func-
tion f must be written to work even
when given a vector of x values as its
argument.
173 | Simple trapezoidal numerical | trapz(x,y) sum(diff (x)*(y[-length(y)]+
integration using (z,y) values y[-11)/2)
in vectors x and y
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3.7 Curve fitting
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No. | Description MATLAB R

174 | Fit the line y = c1x + ¢ to
data in vectors x and y. p = polyfit(x,y,1) p = coef(lm(y ~ %))

The return vector p has the coeffi- | The return vector p has the coeffi-
cients in descending order, i.e. p(1) | cients in ascending order, i.e. p[1] is
is ¢1, and p(2) is ¢p. ¢p, and p[2] is ¢;.

175 | Fit the quadratic polynomial

2 :
Yy = 22"+ 17+ ¢ to data in p = polyfit(x,y,2) p = coef(Im(y ~ x + I(x72)))
vectors x and y.
The return vector p has the coeffi- | The return vector p has the coeffi-
cients in descending order, i.e. p(1) | cients in ascending order, i.e. p[1] is
is ¢2, p(2) is ¢1, and p(3) is co. o, P[2] is ¢1, and p[3] is cs.

176 | Fit n*™™ degree polynomial No simple built-in way. But this will
Y= cnz™ + Cnflx.nil N b = polyfit(x,y,n) work: coef (Im(as.formula(paste(
c1T + ¢o to data in vectors x 'y~ ,paste(’I(x"’,1:n,’)’,
and y. The return vector p has the coeffi- | S6p=’’,collapse=’+’)))))

cients in descending order, p(1) is This more concise “lower-

¢, p(2) is ¢, ete. level” method will also work:
coef (lm.fit(outer(x,0:n,’"?),y))
Note that both of the above return
the coefficients in ascending order.
Also see the polyreg function in the
mda package (see item 331 for how
to install/load packages).

177 | Fit the quadratic polynomial | (I don’t know a simple way do this
wit121 Zero intercept, y = |in M.ATLAB,.other than to write a p=coef(lm(y ~ -1 + x + I(x"2)))
cox® + c1x to data in vectors | function which computes the sum
x and y. of squared residuals and use fmin- | The veturn vector p has the coeffi-

search on that function. There is | cients in ascending order, i.e. p[1] is
likely an easy way to do it in the ¢1, and p[2] is co.
Statistics Toolbox.)

178 | Fit natural cubic spline | pp=csape(x,y,’variational’); tmp=spline(x,y,method=’natural’,
(8”(x) = 0 at both end- | yy=ppval(pp,xx) but note that | xout=xx); yy=tmp$y
points) to points (z;,y;) | csape is in  MATLAB’s Spline
whose coordinates are in | Toolbox
vectors x and y; evaluate at
points whose x coordinates
are in vector xx, storing
corresponding y’s in yy

179 | Fit cubic spline wusing | I'm not aware of a function to do this | tmp=spline(x,y,xout=xx) ;
Forsythe, Malcolm  and | in MATLAB yy=tmp$y
Moler method (third deriva-
tives at endpoints match
third derivatives of exact cu-
bics through the four points
at each end) to points (z;,y;)
whose coordinates are in
vectors x and y; evaluate at
points whose z coordinates
are in vector xx, storing
corresponding ¥’s in yy




D. Hiebeler, MATLAB / R Reference

17

No.

Description

MATLAB

R

180

Fit cubic spline such that
first derivatives at endpoints
match first derivatives of ex-
act cubics through the four
points at each end) to points
(2, y;) whose coordinates are
in vectors x and y; evaluate
at points whose x coordinates
are in vector xx, storing cor-
responding y’s in yy

pp=csape(x,y); yy=ppval(pp,xx)
but csape is in MATLAB’s Spline
Toolbox

I'm not aware of a function to do this
in R

181

Fit cubic spline with periodic
boundaries, i.e. so that first
and second derivatives match
at the left and right ends
(the first and last y values
of the provided data should
also agree), to points (z;,y;)
whose coordinates are in vec-
tors x and y; evaluate at
points whose x coordinates
are in vector xx, storing cor-
responding y’s in yy

pp=csape(x,y,’periodic’);
yy=ppval (pp,xx) but csape is in
MATLAB’s Spline Toolbox

tmp=spline(x,y,method=
’periodic’, xout=xx); yy=tmp$y

182

Fit cubic spline with “not-
a-knot” conditions (the first
two piecewise cubics coincide,
as do the last two), to points
(24, y;) whose coordinates are
in vectors x and y; evaluate
at points whose x coordinates
are in vector xx, storing cor-
responding y’s in yy

yy=spline(x,y,xx)

I’m not aware of a function to do this
in R

4 Conditionals, control structure, loops

No. | Description MATLAB R
183 | “for” loops over values in a If only one command inside the loop:
vector v (the vector v is of- :
for i=v A
ten constructed via a:b) commandi for (1 12 v)
commary
command2
end or

for (i in v) command
If multiple commands inside the loop:

for (i in v) {
commandl
command?2
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No. | Description MATLAB R
184 | “if” statements with no else If only one command inside the clause:
clause .
if cond if (cond)
commandl command
command?2
end or
if (cond) command
If multiple commands:
if (cond) {
commandl
command?2
}
185 | “if/else” statement If one command in clauses:
if cond if (cond)
command1 commandl else
command2 command?2
else
command3 or
command4
end if (cond) cmdl else cmd2

Note: MATLAB also has an “elseif”
statement, e.g.:

if condl
commandl
elseif cond2
command?
elseif cond3
command3
else
command4
end

If multiple commands:

if (cond) {
commandl
command?

} else {
command3
command4

}

Warning: the “else” must be on the
same line as commandl or the “}”
(when typed interactively at the com-
mand prompt), otherwise R thinks the
“if” statement was finished and gives
an error.

R does not have an
ment.

“elseif” state-

Logical comparisons which can be used on scalars in “if” statements, or which operate element-by-

element on vectors/matrices:

MaATLAB | R Description

x<a x<a True if x is less than a

X >a x> a True if x is greater than a

X <= a X <= a True if = is less than or equal to a

X >=a X >=a True if = is greater than or equal to a
X ==a | x == a | Trueif z is equal to a

X “=a x !=a | True if z is not equal to a
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Scalar logical operators:

Description | MATLAB R
a AND b a && b a && b

aORb allb allb
a XOR b xor(a,b) | xor(a,b)
NOT a ~a la

The && and || operators are short-circuiting, i.e. && stops as soon as any of its terms are FALSE, and
|| stops as soon as any of its terms are TRUE.

Matrix logical operators (they operate element-by-element):

Description | MATLAB | R
a AND b a&b a&b
a OR b alb alb
a XOR b xor(a,b) | xor(a,b)
NOT a “a la
No. | Description MATLAB R
186 | To test whether a scalar value | if ((x > 4) && (x <= 7)) if ((x > 4) && (x <= 7))

x is between 4 and 7 (inclu-
sive on the upper end)

187 | To count how many values in | sum((x > 4) & (x <= 7)) sum((x > 4) & (x <= 7))
the vector x are between 4
and 7 (inclusive on the upper

end)

188 | Test whether all values in | all(v) all(v)
a logical/boolean vector are
TRUE

189 | Test whether any values in | any(v) any (v)

a logical/boolean vector are
TRUE
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No. | Description MATLAB R
190 | “while” statements to do iter-
ation (useful when you don’t mysum = 0; mysum = 0
know ’ahea(‘i of time how mysumsqr = 0; mysumsqr = 0
many iterations you'll need). | yy1q (mysum < 20) while (mysum < 20) {
E.g. to add uniform ran- r = rand; r = runif(1)
dom numbe.rs between 0 an.d mysum = mysum + r; mysum = mysum + T
1 (and their squares) until mysumsqr = mysumsqr + r~2; mysumsqr = mysumsqr + r~2
their sum is greater than 20: | . 4 }
(As with “if” statements and “for”
loops, the curly brackets are not nec-
essary if there’s only one statement in-
side the “while” loop.)
191 | More flow control: these com- | break and continue break and next
mands exit or move on to the
next iteration of the inner-
most while or for loop, re-
spectively.
192 | “Switch” statements for inte- R doesn’t have a switch statement ca-

gers

switch (x)

case 10
disp(’ten’)
case {12,13}

disp(’dozen (bakers?)’)

otherwise
disp(’unrecognized’)
end

pable of doing this. It has a function
which is fairly limited for integers, but
can which do string matching. See
?switch for more. But a basic ex-
ample of what it can do for integers is
below, showing that you can use it to
return different expressions based on
whether a value is 1,2,....

mystr = switch(x, ’one’, ’two’,
’three’); print(mystr)

Note that switch returns NULL if x is
larger than 3 in the above case. Also,
continuous values of x will be trun-
cated to integers.
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No. | Description MATLAB R
193 | Implement a function | Put the following in add.m: Enter the following, or put it in a file
add(x,y) and source that file:

function retval=add(x,y)
retval = x+y;

Then you can do e.g. add(2,3)

add = function(x,y) {
return (x+y)

}

Then you can do e.g. add(2,3).
Note, the curly brackets aren’t needed
if your function only has one line.
Also, the return keyword is optional
in the above example, as the value of
the last expression in a function gets
returned, so just x+y would work
too.

194 | Implement a function | Write function as follows:
f(x,y,z) which returns mul-
tiple values, and store those
return values in variables u
and v

function [a,b] = f(x,y,z)
a = x*y+z; b=2*sin(x-z);

[u,v] = £(2,8,12)

Then call the function by doing:

Write function as follows:

f = function(x,y,z) {
a = x*y+z; b=2*sin(x-z)
return(list(a,b))

}

Then call the function by do-
ing: tmp=£(2,8,12); u=tmp[[1]];
v=tmp[[2]]. The above is most gen-
eral, and will work even when u and
v are different types of data. If they
are both scalars, the function could
simply return them packed in a vec-
tor, i.e. return(c(a,b)). If they
are vectors of the same size, the func-
tion could return them packed to-
gether into the columns of a matrix,
i.e. return(cbind(a,b)).
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No. | Description MATLAB R
195 | Numerically  solve  ODE | First implement function First implement function
dz/dt = bx from t = 3 to
+ = 12 with initial condition function retval=f(t,x) f = function(t,x,parms) {
2(3) =17 retval = 5%x; return(list (5*x))
Then do  ode45(ef,[3,12],7) ’
to plot solution, or | Then do y=lsoda(7, seq(3,12,
[t,x]=ode4d5(@f, [3,12],7) to get | 0.1), £,NA) to obtain solution
back vector t containing time values | values at times 3,3.1,3.2,...,11.9,12.
and vector x containing correspond- | The first column of y, namely y[,1]
ing function values. If you want | contains the time values; the second
function values at specific times, | column y[,2] contains the corre-
eg. 3,3.1,3.2,...,11.9,12, you can | sponding function values. Note:
do [t,x]=ode45(@f,3:0.1:12,7). | Isoda is part of the deSolve package
Note: in older versions of MATLAB, | (see item 331 for how to install/load
use ’f’ instead of @f. packages).
196 | Numerically solve system of | First implement function First implement function
ODEs dw/dt = bw, dz/dt =
3w+ Tz fromt =3 tot =12 function retval=myfunc(t,x) myfunc = function(t,x,parms) {
with initial conditions w(3) = | ¥ = x5z = x(2); W= X[l]f z = x[2];
7, 2(3) = 8.2 retval = zeros(2,1); return(list(c(5*w, 3*w+7*z)))
retval (1) = b*w; ¥
retval(2) = 3*w + T*z;
Then do y=1lsoda(c(7,8.2),
Then do seq(3,12, 0.1), myfunc,NA)
ode45 (@myfunc, [3,12],[7; to obtain solution values at times
8.2]) to plot solution, or | 3,3.1,3.2,...,11.9,12. The first
[t,x]=ode45 (@myfunc, [3,12],[7; | column of y, namely y[,1] contains
8.2]) to get back vector t contain- | the time values; the second column
ing time values and matrix x, whose | y[,2] contains the corresponding
first column containing correspond- | values of w(t); and the third column
ing w(t) values and second column | contains z(t). Note: lsoda is part of
contains z(t) values. If you want | the deSolve package (see item 331
function values at specific times, e.g. | for how to install/load packages).
3,3.1,3.2,...,11.9,12, you can do
[t,x]=ode45(@myfunc,3:0.1:12, [7
8.2]). Note: in older versions of
MATLAB, use ’f’ instead of @f.
197 | Pass parameters such as r = | First implement function First implement function

1.3 and K = 50 to an ODE
function from the command
line, solving dx/dt = ra(1 —
z/K) fromt = 0tot = 20
with initial condition x(0) =
2.5.

function retval=func2(t,x,r,K)

retval = r*x*x(1-x/K)
Then do ode45(@func2,[0 20],
2.5, [ 1, 1.3, 50). The empty

matrix is necessary between the ini-
tial condition and the beginning of
your extra parameters.

func2=function(t,x,parms) {
r=parms[1]; K=parms[2]
return(list (r*x*x(1-x/K)))
}

Then do

y=1soda(2.5,seq(0,20,0.1),
func2,c(1.3,50))

Note: Isoda is part of the deSolve
package (see item 331 for how to in-
stall/load packages).
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6 Probability and random values
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No. | Description MATLAB R
198 | Generate a continuous uni- | rand runif (1)
form random value between 0
and 1
199 | Generate vector of n uniform | rand(n,1) or rand(1,n) runif (n)
random vals between 0 and 1
200 | Generate m xn matrix of uni- | rand(m,n) matrix(runif (m*n),m,n) or just
form random values between matrix(runif (m*n) ,m)
0 and 1
201 | Generate mxn matrix of con- | atrand(m,n)*(b-a) or if you | matrix(runif(m*n,a,b),m)
tinuous uniform random val- | have the Statistics toolbox then
ues between a and b unifrnd(a,b,m,n)
202 | Generate a random integer | floor(k*rand) + 1 floor (k*xrunif (1)) + 1 Note:
between 1 and & sample (k) [1] would also work, but I
believe in general will be less efficient,
because that actually generates many
random numbers and then just uses
one of them.
203 | Generate m x n matrix of dis- | floor (k*rand(m,n))+1 or if you | floor (k*matrix(runif (m*n),m))+1
crete uniform random inte- | have the Statistics toolbox then
gers between 1 and k unidrnd(k,m,n)
204 | Generate m x n matrix where | (rand(m,n)<p)*1 Note: multiplying | (matrix(runif (m,n),m)<p)*1
each entry is 1 with probabil- | by 1 turns the logical (true/false) re- | (Note: multiplying by 1 turns the
ity p, otherwise is 0 sult back into numeric values. You | logical (true/false) result back into
could also do double(rand(m,n)<p) | numeric values; using as.numeric()
to do it would lose the shape of the
matrix.)
205 | Generate m xn matrix where | b + (a-b)*(rand(m,n)<p) b + (a-b)*(matrix(
each entry is a with probabil- runif (m,n) ,m)<p)
ity p, otherwise is b
206 | Generate a random integer | floor((b-a+l)*rand)+a or if you | floor((b-a+1)*runif(1))+a
between a and b inclusive have the Statistics toolbox then
unidrnd(b-a+1l)+a-1
207 | Flip a coin which comes up
heads with proba?oilit.y 2 and if (rand < p) if (runif(1) < p) 1
perform some action if it does ds come commands
come up heads ...some commands... e ...
end }
208 | Generate a random permuta- | randperm(n) sample(n)
tion of the integers 1,2,....n
209 | Generate a random selection | [s,idx]=sort(rand(n,1)); ri=sample(n,k)
of k unique integers between | ri=idx(1:k) or another way is
1 and n (i.e. sampling with- | ri=randperm(n); ri=ri(1:k). Or
out replacement) if you have the Statistics Toolbox,
then randsample(n,k)
210 | Choose k values (with re- | L=length(v); w=sample (v,k,replace=TRUE)

placement) from the vector v,
storing result in w

w=v(floor(L*rand(k,1))+1) Or,
if you have the Statistics Toolbox,
w=randsample (v,k)
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No. | Description MATLAB R
211 | Choose k values (without re- | L=length(v); ri=randperm(L); w=sample (v,k,replace=FALSE)
placement) from the vector v, | ri=ri(1:k); w=v(ri) Or, if
storing result in w you have the Statistics Toolbox,
w=randsample (v,k)
212 | Set the random-number gen- | rand(’state’, 12) Note: begin- | set.seed(12)

erator back to a known state
(useful to do at the beginning
of a stochastic simulation
when debugging, so you'll get
the same sequence of random
numbers each time)

ning in Matlab 7.7, use this in-
stead: RandStream(’mt19937ar’,
’Seed’, 12) though the previous
method is still supported for now.

Note that the “*rnd,” “*pdf,” and “*cdf” functions described below are all part of the MATLAB

Statistics Toolbox, and not part of the core MATLAB distribution.

No. | Description MATLAB R

213 | Generate a random value | binornd(n,p) rbinom(1,n,p)
from the binomial(n,p) dis-
tribution

214 | Generate a random value | poissrnd(lambda) rpois(1,lambda)
from the Poisson distribution
with parameter A

215 | Generate a random value | exprnd(mu) or -mu*log(rand) will | rexp(1, 1/mu)
from the exponential distri- | work even without the Statistics
bution with mean p Toolbox.

216 | Generate a random value | unidrnd(k) or floor(rand*k)+1 | sample(k,1)
from the discrete uniform dis- | will work even without the Statistics
tribution on integers 1...k Toolbox.

217 | Generate n iid random values | unidrnd(k,n,1) or | sample(k,n,replace=TRUE)
from the discrete uniform dis- | floor(rand(n,1)*k)+1 will work
tribution on integers 1...k even without the Statistics Toolbox.

218 | Generate a random value | unifrnd(a,b) or (b-a)*rand + a | runif(l,a,b)
from the continuous uniform | will work even without the Statistics
distribution on the interval | Toolbox.
(a,b)

219 | Generate a random value | normrnd(mu,sigma) or | rnorm(1,mu,sigma)
from the normal distribution | mu + sigma*randn will work
with mean g and standard | even without the Statistics Toolbox.
deviation o

220 | Generate a random vector | mnrnd(n,p) rmultinom(l,n,p)
from the multinomial distri-
bution, with n trials and
probability vector p

221 | Generate j random vectors | mnrnd(n,p,j) rmultinom(j,n,p)

from the multinomial distri-

The vectors are returned as rows of

The vectors are returned as columns

bution, with n trials and | a matrix of a matrix
probability vector p
Notes:

e The MATLAB “*rnd” functions above can all take additional r,c arguments to build an r X ¢ matrix
of iid random values. E.g. poissrnd(3.5,4,7) for a 4 x 7 matrix of iid values from the Poisson
distribution with mean A = 3.5. The unidrnd(k,n,1) command above is an example of this, to
generate a k x 1 column vector.
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e The first parameter of the R “r*” functions above specifies how many values are desired. E.g. to
generate 28 iid random values from a Poisson distribution with mean 3.5, use rpois(28,3.5). To

get a 4 x 7 matrix of such values, use matrix(rpois(28,3.5),4).

No. | Description MATLAB R

222 | Compute probability that | binopdf (x,n,p) or | dbinom(x,n,p)
a random variable from the | nchoosek(n,x)*p~x*(1-p)~ (n-x)

Binomial(n,p)  distribution | will work even without the Statistics

has value x (i.e. the density, | Toolbox, as long as n and x are

or pdf). non-negative integers and 0 < p
<1

223 | Compute probability that a | poisspdf (x,lambda) or | dpois(x,lambda)
random variable from the | exp(-lambda)*lambda"x /
Poisson(\) distribution has | factorial(x) will work even
value x. without the Statistics Toolbox, as

long as x is a non-negative i