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D Intro to Matlab.

1) Intro to Programming,




Start Matlab

Get several windows

Can customize




Do some simple arithmetic —
Use as a calculator

add, multiplg, etc. numbers

(also Pre—d@cine& [case sensitive]:
5c]rt(~l) - i,J
i
infinity — Inf
Not a Number - NaN)



Standard math oPerations

+ add
— subtract
multiply
/ divide
exponentiate

*




Result goes into ans

Gets "erasecl" eacl’w time you clo Nnew calculation.

>> 243
ans =

5
>> ans
ans =

5
>> 5+6
ans =




To save it for |ater) use variable assignment

a=3+2

Saves result in a "variable’ (a Place N coml:)uter

1" 11

memory, called "a", 3ouﬁ\/é it the name — the
computer does this, an eeps track of it, for

gou.)
is you do

a=5+2

It erases the original a.



NOTE: the "=" here is not a mathematical cc}uals,
and the "a" is not a mathematical variable

a=a+1

1S Pemccctlg goocl 'math" on the computer

This says -

1 take the value stored in the variable "a (tlne

Place N com

%) and then store t
Place INn com

buter memory called "a"

2) add one to it

he result in the variable "a" (the

buter memory called "a™



Also has trig functions

sin
COS
sinh

Which take their argument in radians, and
sind

COSCI

ich take their areument in 5



Also has inverse trig functions

asin
acos

With result in radians

asind
acosd




And math functions

log
loglO

|og2
Sle rt
EXP

* o o
_



Make a few vectors bg:
Tgpingtlﬁem n-x=[0 .1 .2 1]
USiﬂg linspace ~-x=linspace(0,1,11)
Using array & colon notation —
X=[start:step:end];
or

Xx=start:step:end

I you leave the ": step" out the step is 1.
End line with " " to supress outPut



Seeing what's there
whos
Row vs column vectors (x above is row vector)
xc=[0; .1; .2; 1]
or transpose a row vector to a column vector

xc=[0 .1 .2 171
XC=X"'

TI"(J whos again ancl compare.



Arrays (matrices)

Matlab hanc“es vectors same as matrices
(actua”g vectors are matrices to matlab)

THPC them in -
As before with vectors but use + " to start new

FOW.

Xx=[1 2 3;

11 1"

4 5 6]

See what you got with whos



Predefined arrays
NMﬁkﬂ)hasarnnnberoFFweﬂeﬁnedzﬂTags

ones
Zeros
rand
magic
ctc.

Have to define number rows and columns, single
"size", n, gives square nxn matrix

X = ones(1l,5)rowvector
y = zeros(5,1) column vector



Can also combine vectors to ma|<e arrays

a=[1 2 3]
b=[4 5 6]
c=[a b]
d=[a; Db]

What is difference between ¢ and d7
(lse whos.

. _—



To gct one Valuc From thc arraﬁ you havc to give
the indices of the location in the matrix gust ke

math)
xX(1,3)
x better have at least b, elements
(i x is a vector you can address the elements as x

(n), or x(1,n) for row vectors, or x(n,1) for column
vectors)



Arithmetic on matrices (vectors)
"stanclarcl"

Can add, subtract, multiplg (Fo”owing norma
math rules for matrix sizes).

Make some and trg it

I _—



Simple arithmetic

i x and y are vectors of Ieng’ch N you can add
them

Z=X+y

Matlab will complain if theg are not the same
Iength.

. Trg it -



Sim :)le arithmetic

You can add or mult | a vector b a constant.
P'Y 5

z=x+1*y+z0

Here 've made a new complex valued vector.

Matlab Figures out what tHPC of number it is from
context.

Matlab l"lBﬂC”CS real ancﬂ COmPICX numbers.



Simple arithmetic

You can multiplg vectors under certain restrictions
— theg multiplg like matrices.

A vector in Matlab is rea”g a matrix with onlg one
row or column, so a vector with N elements is
either a IxN or an NxI matrix.

To multiplg two matrices the “inner” dimensions
have to be the same (NxI * IxN gives an NxN matrix
as a result while a IxN * Nx gives a Ix] [scalar] as a

result).



Arithmetic on matrices (vectors)
Matlab extensions
Can multiplg, divide, etc. Element—-—bg—-element.
Uses dot"." oPerator.
¥ ./ .~ etc.
Try it.

(aclcl, subtract are alreaclg element bg element — no .+ and )



Reslﬂal:)i ng matrices

>> a=[1 2 3 45 6; 78 9 10 11 12]

a:

>> a(:)

ans

1
7

|
R U1l O & O WOooNJIH-

=

[
N O

11 1" 7

The colon ":" is a special ol:)erator
used with arrays in Matlab. Here is
says to list all the elements of the
(Potentiang N dimensional) array.
It lists them in the order theg are
stored in memorg).




Now reshape the 2x6 matrix a into a %4 matrix b

>> b=reshape(a,3,4)
b =
1 8 4 11
7 3 10 6
2 9 5 12
>> b(:) >> a(z:)

SB5) = hcgou compare b(:) toa(:) =5
you will see tlﬁeg are the
same. You have not
rearrangecl the data in
memory -~just Proviclecl a
new wa? to access it

(actual y a copy of it).

=

e
F Ol © & O W oo N JBH-

=
= 01O & O WOooN IR
=

[
N O
(Y

N O



Same but now reshal:)e the 2x6 matrix a into a 4x3

matrix c
>> c=reshape(a,4,3)
C —
1 3 5
7 9 11
2 4 6
8 10 12
>> c(2) >> a(:)
ans = ans =
. 1
7
2 Z
£ 8
3
9 ;
- 4
10 10
> 5 5
11




You can also "cut out" sections o1C an array using
tl’lé colon oPerator

x(n:m,p:q)

This will Pu” elements in rows n through m and
columns P througlﬁ g out of the matrix.

>> a=[1:16]; b=reshape(a,4,4)

b =
1 5 9 13
2 6 10 14
3 7 11 15
4 8 12 16
>> c=b(2:3,2:3)
B
6 10



How to store matrix
Two ways

Fortran, Matlab use one — Column Mavjzor order
(down the columns, first index varies tastest)

C uses other - Row Major order
(across the rows, last index varies fastest)



Buic”ing matrix of rePeatecl parts — repmat
repmat(gq,n,m)

Takes matrix q and repeats it n times as blocks of
rows and m times as blocks of columns.

Try it
l_ool< ancl see ]ﬁow s‘cmC1C storecl N memory.



Matlab functions such as sin, cos, etc. work on
matrices

sin(x) where x is vector or matrix makes vector or
matrix of sines of elements.

Functions are "vectorized'
(should try to write your functions to be
vectorized)



In class exercises

N Plot a formula: y=x"2

2) Plot a circle




