
Working with matrices in MATLAB
MATLAB hasmany usefulcommandsfor creating,manipulatingor operatingon matrices. I hopeto

show you just asmallsamplehere.To seeamorefull list, typehelp elmat or help matfun.

Youcancreatea3 � 4 matrix full of zeros:

>> A = zeros(3,4)
A =

0 0 0 0
0 0 0 0
0 0 0 0

or a matrix full of ones:

>> B = ones(3,4)
B =

1 1 1 1
1 1 1 1
1 1 1 1

Note that you can make a row vector full of zeros
by typing zeros(1,5) or a columnvectorof zeros
usingzeros(5,1). (Typing zeros(5) will give a
5 � 5 matrix full of zeros.)Perhapsmoreusefulthan
amatrix full of onesis theidentitymatrix,whichhas
oneson themaindiagonalandzeroselsewhere.Re-
memberthat identity matricesarealwayssquare,so
thatyou only needto specifythenumberof rows in
thematrix:

>>I = eye(4)
I =

1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1

Identifying rows and columns of matrices
The3rd row of amatrixcanbeseenin MATLAB

by typing:

>> I(3,:)
ans =

0 0 1 0

Thethird columncanbeseenin asimilar fashion:

>> I(:,3)
ans =

0
0
1
0

You caneven selectsubmatricesin this way. Here
wepick off a3x3matrix from theupperright corner
of theidentitymatrix

>> I(1:3,2:4)
ans =

0 0 0
1 0 0
0 1 0

Diagonals and triangles
Beforeintroducingthese,let’s createa 4x4 ran-

dommatrix:

>> A = rand(4)
A =

0.9501 0.8913 0.8214 0.9218
0.2311 0.7621 0.4447 0.7382
0.6068 0.4565 0.6154 0.1763
0.4860 0.0185 0.7919 0.4057

You canselectthe uppertriangularpart of A using
triu:

>> upper = triu(A)
upper =

0.9501 0.8913 0.8214 0.9218
0 0.7621 0.4447 0.7382
0 0 0.6154 0.1763
0 0 0 0.4057

The lower triangularpart may be picked off using
tril:

>> lower = tril(A)
lower =

0.9501 0 0 0
0.2311 0.7621 0 0
0.6068 0.4565 0.6154 0
0.4860 0.0185 0.7919 0.4057

Themaindiagonalmaybeextracted(asavector)us-
ing diag:
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>> d = diag(A)
d =

0.9501
0.7621
0.6154
0.4057

Onecanbuild matricesfrom diagonals.For ex-
ample,usefulmatricesmaybeconstructedfrom their
diagonals:

>> D = diag([1 1 1 1],-1)
D =

0 0 0 0 0
1 0 0 0 0
0 1 0 0 0
0 0 1 0 0
0 0 0 1 0

>> D = D + diag([1 1 1 1],1)
D =

0 1 0 0 0
1 0 1 0 0
0 1 0 1 0
0 0 1 0 1
0 0 0 1 0

>> D = D - 2*eye(5)
D =

-2 1 0 0 0
1 -2 1 0 0
0 1 -2 1 0
0 0 1 -2 1
0 0 0 1 -2

After constructingthe matrix with the main diago-
nals,youmayalterthefirst andlastrow if they differ
from therest:

>> D(1,1:4) = [2 -5 4 -1]
D =

2 -5 4 -1 0
1 -2 1 0 0
0 1 -2 1 0
0 0 1 -2 1

0 0 0 1 -2

>> D(5,2:5) = [-1 4 -5 2]
D =

2 -5 4 -1 0
1 -2 1 0 0
0 1 -2 1 0
0 0 1 -2 1
0 -1 4 -5 2

The commanddiag(d,n) takes the vector d and
placesit on the nth diagonalof the matrix (relative
to themaindiagonal.Typingdiag(d) will put d on
themaindiagonal.Typingdiag(d,1) will put it one
diagonalabove the main diagonal— diag(d,-1)
will put it onediagonalbelow.

The Spy Command
Typing spy(D) will bring up thefigurewindow

andshow thelocationof all thenon-zeroelementsin
D. This canhelp you learna lot aboutthe structure
of sparse(andothertypesof) matrices.Try it with
triangularand other matricesjust to see. It works
bestwith largematrices.If yourmatrix is small,you
mighttry spy(D,’*’) (asI did to generatethefigure
below) to put asterisksat eachnon-zerolocationso
thatthey aremorevisible.
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