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The 1oad function

reads binarg files containi Ng Matrices (generated by earlier
MATLAB sessions) , OF text Tiles containi ng numeric data.

The text file should be organized as a rectangular
table of numbers, separated b Hanks, with one

row per |ine, and an ec]ual number of elements in
each row.

cat magik.dat
6.0 3.0 2.0 13.0
.0 10.0 11.0 8.0
.0 6.0 7.0 12.0
.0

50 14.0 1.0
A=load(‘magik.dat’) #places matrix in variable A

load magik.dat #places matrix in variable magik

1
5
9
4



The save function

Writes files containi ng matrices (from memory.
Default format — matlab binarg.

save default name "matlab.mat”
myfile='my file.mat'

save(myfile)

save( ' my file.mat',6'a','b")

save(myfile, 'a', '—ascii')

save (FILENAME , VARIABLES)
save (FILENAME, , ...,FORMAT)
save(FILENAME, ..., '—-append’)

'-mat’ Binary MAT-file format (default).
'—ascii' 8-digit ASCII format.

'-ascii', '-tabs' Tab-delimited 8-digit ASCII format.
‘—-ascii', '-double’ 16-digit ASCII format.

‘-ascii', '—-double', '-tabs' Tab-delimited 16-digit ASCII format



Matlab is articularly ditficult to use it data files
do not fit this format (varging number columns for
example).

Matlab is also Particularlg ditficult to use for
Processi ng character data.



m-Files

Text Hles with MATLAB code (instructions). Use
MATLAB EClltor (or any text editor) tO Create FilCS
containing the same statements you would tgpe at

the MATLAB command line.

Save the file with a name that ends in .m
vim magik.m

= [ 16.0 3.0 2.0 13.0
.0 10.0 11.0 8.0

.0 6.0 7.0 12.0

.0 15.0 14.0 1.0 ];
esc)wq

~ 0 O U DN k.

in matlab, execute the m file magik.m

magik #places matrix in A



Reacling SAC tHles

>> [t,a,p]=readsac('ccm india .bhz');

>> whos
Name Size Bytes Class Attributes
a 1x145601 310 1164808 double
P 1x40 320 double
t 1x145601 1164808 doubl
2 -
>> plot(a)

e

%107



Functions

Are also text files with MATLAB code
(instructions).

USC MATLAB EClltOr (or any text editor) tO Create ‘Fil@ﬁ
containing the same statements you would tHPé at
the MATLAB command line — but...

E‘ncal:)sulates some calculation) etc., and called
bg the function name, with defined inPuts and
outputs (similar to "built-in" functions such as sin,
cos, etc.)



Write in any editor, save as .m Hle. Function name
has to be same as file name, one function per file.

function TensorOut = TensorRotate( TensorIn, RotAng )
%does tensor rotation through angle RotAng

RotMat=[cosd(RotAng) sind(RotAng); -sind(RotAng) cosd(RotAng)];
TensorOut = RotMat*TensorIn*RotMat';

End

Jo use
a=[1 0; 0 -17];
arot=TensorRotate(a, 45)
ans =
0O -1.000000000000000
-1.000000000000000 0
b=[0 1; 1 0];
TensorRotate(b,45)
ans =
1.000000000000000 0
0O -1.000000000000000
help TensorRotate
does tensor rotation through angle RotAng



Output can be single variable as in last or multiplc
items (it onlg gjive one output, get first) .

function [TensorOut RotMat] = TensorRotate( TensorIn, RotAng )
%does tensor rotation through angle RotAng

RotMat=[cosd(RotAng) sind(RotAng); -sind(RotAng) cosd(RotAng)];
TensorOut = RotMat*TensorIn*RotMat';
End

To use

TensorRotate(a,30)
ans =
0.500000000000000 -0.866025403784439
-0.866025403784439 -0.500000000000000
[arot rm]=TensorRotate(a,30)
arot =
0.500000000000000 -0.866025403784439
-0.866025403784439 -0.500000000000000
rm =
0.866025403784439 0.500000000000000
-0.500000000000000 0.866025403784439



0-d scaler
1-d vector
2-d matrix

3-d think of as a stack of 2-d matrices

>3-d something hard to visualize — but fine
mathematica”g (4-d 1s 2-d matrix with each
element itself a 2-d matrix)



The Colon Ol:)erator

The colon, “:”, is one of the most imPortant (and
sometimes seeminglg bizarre) MATLABR operators

It can be used to

_ Create a list of numbers
- Work with all entries in specified dimensions
- Co”apse trailing dimensions Gight- or lefi-hand side)
- Create a column vector (right-hand side behavior related to

reshape)
P
- Retain an array shape ciuring assignment deft-band

side behavior)



Creating a List of Numbers

(G

You can use the : oPerator to create a I-d
vector of even|g~spacecl numbers.

Here are the integers From -3 to 3.

listl=-3:3
listl =
-3 -2 -1 0 1 2 3

Don't neecl the braces (are oPtional)



Creating a List of Numbers
Here are the first few odd Positivc | ntegers.

list2 = 1:2:10
list2 =
1 3 5 7 9

Can use negative increments

100:=-7:51
ans =
100 93 86 79 72 65 58 51

sgntax For this use OF colon ol:)erator —
start:[increment i1f #1:]end

(default increment = 1)



Things that don't work

>> a=(1:3;4:6)
a=(1:3;4:6)

Error: Unbalanced or unexpected parenthesis or bracket.
>> a=1:3;4:6
ans =

4 5 6

>>

Second one (no error rcPor‘ced because no
errors) creates array nameda = 1 2 3, an
then an array named ans = 4 5 6.ltusesthe =
as a line seParator (ancl SUPPIesses output, not a
rOW seParator (when outside [ ]g).



Working with all the Entries in SPechCiecl
Dimensions

(G

To manipulate values in some sEechCic dimensions,
use the «: operator to specity the dimensions.

A “e? by itself indicates all elements of that index
Position (usua”g FOWS Or columns}

Means “all rOws, In column 17

Means “all columns, in row 1”



Deleting rows and columns

You can also combine : with [ ] to remove rows,
columns, or elements (again — variation on theme
of assigning elements in a matrix — have a syntax
rule and read it like a |awger for all Possirble
interl:)retations and impiications.)

C.g. Remove tl’IC SCCOHCI column
>>X=A;
>>X(:,2) = [1:

Create vector from X; removes every 2nd element
from 2 to 10

>>X(2:2:10) = []
P —
le 9 2 7 13 12 1



Done with the colon oPerator For NOW.

But will continue to show up N examples.




>> a=[1 2;3 4]

a-=
1 2
3 4

>> b=[2 4:6 8]

Arrag and Matrix divide
Even more fun

Element by element divide (the ..

0.5000
0.5000

Right array divide.

| eft matrix divide

0.5000
0.5000

Matrix on toP is dividend.
Matrix on bottom is divisor-.



Array and Matrix divide (Matlab inventions)

‘a=[1 2;3 4] |eft matrix division.
S 1 2
RO Check ais invertible
ans =
-2 This is ec]uivalent to inv(@a)*c=b.
b =
. Note this is the solution to a*b=c
. S when you know a and c and want
17 b’
39
. 5.0000 Cl:]:) abOVC.

Sizes have to be appropriate.



With a matrix for b, get solutions for each column
b’.
(we needed the b’ when b was a vector to get
things to multiplg correctlg —to get the same
values we have to transpose b also)

b=[5 6,7 8]
b =

&)
o

17 23

39 53

d=a\c
d=

4.999999999999999 5.999999999999997
/.000000000000001 8.000000000000002



mldivide (A, B) ancl the equivalent A\B Pemcorm
matrix left division (back 5|as|n).

A and B must be matrices that have the same
number of rows, unless a is a scalar, in which case
A\B Pemcorms element-wise division — that is,
A\B = A.\B.



mldivide(A,B) and the equivalent A\B Pcmcorm
matrix left division (back S ash).

faisa square matrix, A\B Is rouglﬁ Yy the same as
inv(A)*B, except it is computecl in a different
way.

ifaisan n-by-n matrix and B is a column vector
with n elements, or a matrix with several such
columns, then
X = A\B
is the solution to the equation AX = B.

A warning message IS displagecl iFais bad|9

SCBICCI or nearlg smgular.



mldivide(A,B) and the equivalent A\B Pcmcorm
matrix left division (back slash).

If ais anm-by-n matrix withm ~= n andBisa
column vector with m components, or a matrix with
several such columns, then
X = A\B
is the solution in the least squares sense to the
under- or over-determined system of ec]uations
AX = B.



mldivide (A, B) and the equivalent A\B Pemcorm
matrix left division (back slash).

In other words, X minimizes
norm(A*X - B),

tl’lé |eng’th cnc tl’lé vector AX — B.

The rank k of & is determined from the QR
&ecomposition with column Pivoting.

The coml:)utecl solution x has at most k nonzero
elements per column. Ifx < n, thisis usua”g not
the same solution as
X = pinv(A) *B,
which returns a least squares solution.



mrdivide(B,A) and the equivalent B/a Pemcorm
matrix rigl’wt division (forward slash).

B ancl A must have the same number OF columns.

I _—



mrdivide(B,A) and the ec]uivalent B/A Pemcorm
matrix right division (forward slash).

faisa square matrix, B/A is roughlg the same as
B*1nv(A).

If ais an n-by-n matrix and B is a row vector with

n elements, or a matrix with several such rows,

then
X = B/A
is the solution to the equation XA = B comPutecl
bg Gaussian elimination with Partial Pivoting.



mrdivide(B,A) and the equivalent B/A Pcmcorm
matrix right division (Forwarcl slash).

A waming message IS cﬂisplagecl fais ba&lg

SCBICCJ or nearlg smgular.



mrdivide(B,A) and the equivalent B/A Pemcorm
matrix right division (forward slash).

f Bis anm-by-n matrix withm ~= nandaisa
column vector with m components, or a matrix with
several such columns, then
X = B/A
is the solution in the least squares sense to the
under- or over-determined system of equa‘tion
XA = B.



Note: matrix right division and matrix left division
are related bg the ec]uation

B/A = (A'\B')"




Examl:)le |- SuPPose A and B are -

>> A = magic(3)

A =

8 1 6

3 5 7

4 9 2
>> b = [1;2;3]
b =

1

2

3

To solve the matrix equation AxX = b, enter

>> x=A\b
.

0.0500

0.3000

0.0500

You can verhcg X is the solution to the equation as tollows.
>> A*X




Magic matrix — scjuare matrix with C}Drol:)ertg that
column, row and dlagonal sums add to same value.

>> tst=magic(3)

tst =
8 1 6
3 5 7
4 9 2

>> sum(tst)
ans =
15 15 15
>> sum(tst’)
ans =
15 15 15
>> sum(sum(tst.*eye(3)))
ans =
15
>> sum(sum(tst'.*eye(3)))
ans =




Examplc 2—A Singular

fais singular, A\b returns the Fo”owing warning,

Waming: Matrix is singular to Working Precision.

In this case, ax = b might not have a solution.



E:xaml:)le 2—A Singular

A = magic(5);

A(:,1) = zeros(1l,5); % Set column 1 of A to zeros
b =1[1;2;5;7;7];

x = A\Db

Warning: Matrix is singular to working precision.
ans =

NaN

NaN

NaN

NaN

NaN

hclxjou get this Waming, you can still atteml:)t to
solveAx = b using the Pseudoinverse function
pinv.



E:xaml:)lc 2—A Singular

hc\xf)ou get this waming, you can still at’tempt to
solveAx = b using the Pseudoinverse function

PlﬂV.

X pinv(A)*b
X

0 0.0209
0.2717

0.0808
-0.0321

The result x is least squares solution to
AxX = Db.



Example 2 — A Singular

To determine whether x is a exact solution

— i.e., a solution for which Ax - b = 0

simply compute

P9 =Omp
ans =

-0.0603

0.6246

-0.4320

0.0141

0.0415

The answer is not the zero vector, so x is not an
exact solution.



E‘xaml:)le
SuPPose that

A=1100;100];
b = [1; 2];
Note Ax = b cannot have a so ution, because

A*x has equal entries for any x. Entering

x = A\b

returns the Ieast squares solution

.5000

O O K~ M

along with a Waming that A is rank deficient.



Example

A=1100;100];
b =11; 2];
x = A\b
X —
1.5000
0
0
Note that x is not an exact solution:
A*x-b

ans =
0.5000




OPerators

Arithmetic oPerators.

plus - Plus

uplus - Unarg Plus
minus - Minus
uminus - Unary minus

mbimes - Matrix multiplg

times - Array (clement by clement) multiplg)
mpower - Matrix power

power - Array (element by element) power
midivide - Backslash or left matrix divide
mrdivide - Slash or right matrix divide

divide - Left array (element by clement) divide
rcii\/icle ~ nght arrag (element bg element) CllVlClC

‘(FOﬂ — KFOI’]CC‘(CF tensor procluct



Operators

Relational oPerators.

eq ~ E‘qua| —=
ne ~- Not equal ~=
1t - Less than <
gt ~ Greater than >
le ~ Less than or ec]ual <=
ge _ Greater than or ec]ual >=

Logical oPerators.
and - Logical AND &
or -~ Logical OR
not ~ Logjcal NOT -
xor ~ Logjcal EXCLUSIVE OR
any ~ lrue it any element of vector is nonzero
all - True if all elements of vector are nonzero



Logical operations on matrix:
(test is element bg element)
Returns a |ogica| matrix

>> a=[1 2 3 4 5]
_—
1 2 3 4 5
>> b=[5 4 3 2 1]
b =




Exclusive or

>> a=[0 0 1 1]
>> b=[0 1 0 1]
>> xor(a,b)
ans =
0 1 1 0

>>




A few things to remember:

- Cannot use spaces in names of matrices
(variables, evergthing in matlab is a matrix)

ool sz — 1 2 22 A [~ |

N U\ L L2 L -t = ~ 3 ~7

- Cannot use the dash sign (=) because it
rePresents a subtraction.

UV L -’ = ~ T -~

- Don’tuse a Pcriocl ® unless you want to create
sometlﬂing call a structure.

coolt-x—f1 2345}



A few things to remember:

- Your best option, is to use the underscore ()
it you need to assign a long name to a matrix

my cool x = [1 2 3 4 5]




1 4

0 0
>> size(a)
ans =

2 4

>> sizea=size(a);
>> whos

Name Size
a 2x4
ans 1x2
sizea 1x2
>> sizea
sizea =
2 4
>> size(a,l)

ans =

Sizes of matrices:

Dimension of matrix
(mathematica”y) ~ rows, columns

Bytes Class Attributes
64 double
16 double
16 double

Cando bﬂ individual dimensions



Sizes of matrices:

Lengtlﬁ of matrix gives the max dimension

x=[1 2 3; 45 6; 78 9; 10 11 12]; (# FTOWS ]’16!’6)
length(x)
ans =
4
x=[1 2 3 45 6; 7 8 9 10 11 12];

length(x) (# COlumns hCF(‘:)

ans =
6

>> length(x(:)) | jnear size (as vector — total number
ans =
12 elements)



Matlab does all arithmetic in double Precision.

Matlab "knows" about other tgl:)es of entities
(singie Precision, integers of varying lengths,
unsignccl integers, logicals) but converts ’t%\cm to
]qutiﬂg Point to use them.

(Tiﬁis is somewhat of a disaster when Processing toPograPi'iic data bases for which one
square ciegree of data can be 13 Mega Points (3600x3600 Points) each 2 bytes iong
that turn into 13 Mega Points each 8 bgtes iong for a total of about 100 M gtes for
one square degree worth of data. Consiclering that there are about
0.3*%360*%180~20,000 (est70% earth surface is water) square ciegrees of land. so if
you want to process all the toPo data that's 2 Tcrrabgtes as double Precision, Versus
about 500 Gibagbtes in raw rormat)



This combined with fact that Matlab is in general
interl:)retecl means that it is not a sPeed eamon.

Soitis imPortant to do whatever you can to make
it as fast as Possible when using it for heavilg
used number crunclqing.

(Chint = Vectorize)



Formatts ng screen ou’tl:)ut

format may be used to attect the s acing in the
c:lispi?ag of all variables as FolE)ws:

format compact SuPPresses extra line-feeds.

format loose Futs the extra line~1ceecls back

in (the defaulp).

pi
ans =
3.1416

format compact
pi
ans =
3.1416



Formatts ng screen ou’tl:)ut

format short fixed Point with 4 decimal
Places (the default)

format long fixed Poin’t with 14 decimal Places

format short e scientific notation with 4
decimal Places

format long e scientific notation with 15
decimal Places



>> a=10

>> whos
Name

>>

Wags to access arrag elements.

Size

1x1

Bytes Class

8 double

So a s a scalar

Attributes




But everything in Matlab is rea”y a matrix so -

a(s:)
ans =
10

We can list al

(there is onlg

tl’)é elements 01C a

1)

a(l)
ans =
10
a(l,1)
ans =
10
a(l,1,1,1)
ans =
10

We can address a as a 1-d vector.
We can address a as a 2-d (or
l‘ligher d) vectoras (1, 1)in2-dis
same memory location as (1) in l~cl,
which is the memory location as the
single element.



>> el=1
el =
1
>> a(el) «——We can also use a variable for the index

ans =

10
>> a([1 ;. ,
ans i[ — Or an arrag CCXPIICItlfj) Oorras a varlable
10
>> arry=[1]
arry =
1
>> a(arry)
ans =
10

>>




But evergthing in Matlab is rea”g a matrix so -

>> a(l,2)

Index exceeds matrix dimensions.
>> a(2)

Index exceeds matrix dimensions.
>>

I we trﬁ to address
begon one element

we get an error
message.




A These methods work in general
Columns 1 through 21
1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20 21
Columns 22 through 27
22 23 24 25 26 27

>> a3d=reshape(a,3,3,3)

1 : . >> a3d(:,1:2,1)
2 5 8
3 6 9
>> a3d(:,:,1)
ans =
1 4 7
2 5 8
3 6 9

echcg ranges with
erator, use arrays w/ and




>> [1 3:-1:2]

ans =
1 3 2
>> [1 5:-1:2]
ans =
1 5 4 3 2
>> [1 5:-1:3]
ans =
1 5 4 3

>>




More on Vcctorizing

Sag we want to ta|<c tlnc Cross Procluct omc eacln 01(
the columns of a matrix a with the column vector
b.

Another way b=[1:3]"
b =

R to make b .

2
3



More on Vcctorizing

We could do a Ioop over the columns of a,
crossing each with the vector b, Putting the
answer in a new matrix.

(but we don't want to do loops - SLOW.)

a=[1 2; 3 4 ; 5 6]

Another way to >> b=[1:3]"
b =
' make b !

[\ )
N



Vectorizing

2

2 l:incl a way to clo Wﬂ?h out a |ooP.
]

b = Can make a matrix bb with a copy of
b in each column, such that we can

1
2
(3) NOW cJo a” the Cross Products With

o=ones(1l,2)

A . Jus’t one call to the cross Procluct.
bb=b*o
bb = 1 1 One way to make the matrix bb.
2 2
3 3 Fost multiplg column vector bg rOW
e ector of all ones (3x1*1x2=3x%2).

-1 0
2 0
-1 0

Then do cross Procluct of all Pairs
of columns with one call.



a=[1 2; 3 4 ;

a =
1 2
3 4
5 6
b=[1;2;3]
b =
1
2
3
bb=[b b]
bb =
1 1
2 2
3 3
cross(a,bb)
ans =
-1 0

2 0
-1 0

> 6l More on vectorizing

What we've done is correct/OK,
but it is slow due to the

multiplging.
Turns out it is much faster to

simplg copy the vector b multiplc
times, rather than cloiﬂg the
multiplg.

In addition the multpl solution
does not alwags WOr (hc can't
make the result }39 multiplication
of a vector/matrix and a matrix)



bb=repmat(b,1,2)

cross(a,bb)

More on vectorizing

The Problem now is that this is

not a VCFE convenient way (you
have to hard code it) to make
the matrix.

Enter the repmat command.

This lets you program up the
construction of the new matrix.



New routine repmat

repmat(b,n,m) repeats the "inl:)ut" matrix, b, n
times in row dimension and m times in column
dimension.

> o) So this will take the 3x1 vector b
T 1 and rePeat it twice columnwise to
e Produce a 3x2 matrix bb.

A
J

o"
o

repmat (b, 3,2) would repeat
bthiswa9 [b b; b b; b b]

o
o

(0N
(0N

(.
.



That said — most Peoplc will not do it this way

/

either!

The astute reader will notice that we can simplg
use the array addressing tools introduced earlier
to also Procluce the clesirecl result.

(the astute reader will also get this technique named after them after sending it to

Matlab's discussion roups — it is known as Tong‘s trick after Tong Booer of
Sch umberger. Wi” see lots more omc it later.)

bb=b(:,[1 17]) This will return the 1st column
Eb.. = ,
. . twice as two column vectors.
2 2

3 3



| ets look at this in a little more detail.

>> a=1:9
a =
1 2 3 4 5 6 7 8 9
>> a2d=reshape(a,3,3)
az2d =
1 4 7
2 5 8
3 6 9
>> a(:)’
ans =
1 2 3 4 5 6 7 8 9
>>

What is a2d (2, 3)7




>> a=1:9
a=

1 2 3 4 5 6 7 8 9
>> a2d=reshape(a,3,3)
a2d =
1 4 7
2 5 8
3 6 9
>> a(:)’
ans =
1 2 3 4 5 6 7 8 9

>>

What is a2d ([81)7
How about a2d([8 8]1)7
And a2d([8 8]1')7
And a2d([8;81)7




And a2d([8 11)7

a2d([8 11])
ans =
8 1

And a2d([1 8]')?
AndaZd([l;S])?

The thing to notice about using the array as an
index is that the result takes the shape of the
array used to index the values you are accessing.

Here we are accessing thc—: elements Iincarly ancl
getting an array out basecl on the array used For
the adﬂressing.



But a2d is a 2 d matrix.
So what does this do?

>> a2d(:,[3 2 1])
ans =
7 4 1
8 5 2
9 6 3

Get the UNIX/comPuter tlﬁinking cap out.

The : runs over all values of the first index
(rows) .
The arra [3 2 1] saysuse these as the values
or the secondyinclex (columns)



So it Pu“s out columns 5,2 and 1 and makes a new
arra tlﬁat IS comPosecl O a” tI’IC rOWS (From the :
for the first inciex) with the columns in this order.

Com pare

a2d(:,[3 2 1])

az2d = ans =

1 4 7 7 4 1
8 5 2

9 9 6 3

So you should now be able to Figure out what this
does

a2d([3 2 1],:)



From Drea Thomas at the MathWorks (the
company that Prociuced Matlab)

Ask any crustg MATLAD programmer how to
SPCCCJ up your code and téeg‘” tell you

"Vectorize!".



"Vectorize!".
OK, you say. How?

This is a hard ques‘cion to answer genera”g
because:

- There are ditferent techniques for ditferent
roblems.
- There are ditferent techniques for the same
Problem.
- Ditferent techniques are better or worse
depending on the matrix size.

~ Thcre 1S NO encl to the clever ancl obscurc ways
to vectorize in MATLADB.



Vectorizing is not alogritlﬁmic, there is no "recipe"
that will result in (either well, or)) vectorized code.

You have to learn the alreaclg discovered tricks or
invent your own.



Matlab

Programming~ relational operators




Relational Operators

Returns 1 if true and 0 if false.
(oPPosite of shelD

A” relational oPcrators are I@C‘c to rig]ﬁt
associative.

Make element~bg~element comparisons.



Some usfncul relational oPerators For W]’]OIC
matrices include the Fo”owing commands:

isequal : tests for ec]ualitg
isempty: tests if an array Is empty
all :tests it all elements are nonzero

any: tests if any elements are nonzero; ignores
NaNs

These return 1 it true and 0 if false



Relational OPcrators (review)

< :testforless than
<= test for less than or equal to
> test for greater than
>=. test for greater than or equal to
== . test for equal to

~= : test For not equal



Relational OPerators with matrices.

What do you think thcg do?
a=[1 2 3] These return a
a = __ - matrix with the
1 2 results of element ]39
b=[1 1 3] element testing,
b = ,
1 1 return 1 if true and 0
A=l it false.
ans = Can use the result
1 0 matrix as a mask for

further Processi ng.



Logic:al OPerators

Logical array operators return 1 1Cor true and 0
1Cor False

As you might expect, work element»-bg%:lement

& : logical AND: tests that both cxpressions are
true

| logical OR ; tests that one or both of the
expressions are true

= |ogica NOT; inverts logjcal value



Logical OPcrators w/ Shor’t—-circuiting
i the first tested exl:)ression will automatica”g
cause the Iogical operator to fail, the remainder
of the expression is not evaluated.

&& : short-circuit logical AND

|| - short-circuit logical OR



Logical OPerators w,/ Short~circuiting
(b ~= 0) && (a/b > 18.5)

if the first test (b ~= 0) evaluates to false then
MATLAD alreaclg knows the entire exPression will
be false and terminates its evaluation of the
exPression earlg.

This avoids the waming that would be generatecl
i MATLAB were to evaluate the oPeranA on the
riglﬁt (due to a divide bg zero).



Matlab

Programming — control structures




if/elseif/else/end

if exl:)rcssion is true, run this set of commands.
else if another expression s true, run this set
of commands (can repeat).
else if nothing true so far, run this set of

commancls.
end the if block.
if rem(n,2) ~= 0 2calculates remainder of n/2
M = odd magic(n)
elseif rem(n,4) ~= 0 % ~= 1s ‘not equal to’ test

M = single even magic(n)
else

M = double even magic(n)
end

Otten indented for reaclabilitg.



switch, case,and otherwise/end
switch executes the statements associated with
the first case where

switch expr == case expr

If ho case exl:)ression, you can have multiple
cases, matches the switch exPression, then
control passes to the otherwise case (if it

exists).
switch switch expr
case case_ expr
statement, ..., statement
otherwise
statement, ..., statement

end

Otten indented for reaclabilitg.



for/end

one omc the most common IooP structures is tlne
for |ooP, which iterates over an array of objects

for x values in array, do this

for M = 1:m
for N = 1:n
h(M,N) = 1/(m+n);
end
end

Oftten indented for reaclabilitg.

Trg to avoid using i and J as |ooP counters
(matlab uses them for sqrt (-1) )



while/end

while: continues to looP as Iong as condition
exited success?u”g

n= 1;
while (1+n) > 1, n=n/2;,| end
n= n*2

Note the use of the © ) rather than a newline
(carriage return) TO seParate the Parts of this |oolz> when
written on one line

&hesenkxﬂon“;”B{br%ﬂeno§U~chﬁ}ﬁﬂﬁsoutn/Zeadﬁﬁmethmn%jygounee&

kay"tosepamﬁethesﬁﬁementn=n/2Fmﬁnﬂkzendshﬁcmenﬂ.

This can be clone with any tHPC oac IOOP structure.



break

break: a”ows you to brea < out cnc a for or
while |oo:>

exits onlg from the looP in which it occurs

while conditionl # Outer loop
while condition2 # Inner loop
break # Break out of inner loop only
end

# Execution continues here after break
end

Otten indented for reaclabilitg.



continue

continue: pass control to next iteration of for
orwhile looP (skips remaining bocﬂy of IOOP)

passes to the next iteration of the |ooP in which it
OCCUrS

fid = fopen('magic.m','r');
count = 0;
while ~feof(fid)
line = fgetl(fid);
if isempty(line) | strncmp(line,'%',1)
continue
end
count = count + 1;
end
disp(sprintf('%d lines',count));

Otften indented for reaclabilitg.



