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Hands on Matlab & Octave

Matlab provides a Data Analysis framework useful for multiple purposes not
just for particle physics. GNU Octave is mostly compatible with Matlab and
it also can be used as a batch-oriented language and it's free.

They are being used in several research groups.

Matlab/Octave help is very useful.

>help whatever

There are also several sources of help online. Matlab official website is:
http://www.mathworks.com/

An excellent source of statistics documentation

http://www.jstatsoft.org/ Mario Camuyrano — UIC Spring 2010 — Phys 482
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Shutting a mosquito with a cannon

) MATLAB 7.7.0 (R2008b)

File Edit Debug Deskiop ‘Window  Help
NS ERBE2 o B B @ | ciboumentsimatLag v ®
Shortcuts (2] How bo Add (2] What's Mew
Current Di... = O » x | WepinGOTRUETT G0 =B Workspace ' O 2 X
) « Ma.,  + 4 & - | @) New to MATLAB? Watch this Yideo, see Demos, or read Getting Started. x| & = B - »
[ Mame L 0| Mame = Value
a = M.
Hb 2
1 i He s
HH 4 0,54003
>x bh=2
h =
2
£ | >
>> w=ath Comman... # 0 2 X
E-%-- &8/6/08 10:44
- = :
.a=1
cro=ath
>r d=cos(a) “ed=cos (a)
d =
0.5403
Details ~ x| vl »
4\ Start




Vectors & Matrices

) MATLAB 7.7.0 (R2008b)

File Edit Debug Deskiop ‘Window  Help
S AR B9 ¢ B F @ | ClbomentsiMATLAE v ®
Shorkcuts (2] How bo Add  [2] what's Mew
Current Di... " O » x | et GOTRUETT 0G0 e \orkspace + O 2 X
5 « Ma., o+ 4 & @ | @) New to MATLAB? Watch this Yideo, see Demos, or read Getting Started. x| & i . »
[ Mame L 0| Mame «  value
o = M-
Hb 2
3 Eﬂc 3
HH 4 0,5403
Fr d=cos(a) Et [1J2131415]
d =
0.54035
< | ¥
> t=[1 2 3 4 3] Comman... % O a X
E%-- §/6/08 10:44
t_ =
g=1
1 z 3 4 5 kel
—o=ath
> t=1:5 —d=coz (a)
~t=[1 & 3 4 5]
£ = wE=1:15
1 & 3 4 5
Details A 1 fx s> t=0:0.01:1 v||< ?
I 4\ Start




Vectors & Matrices

peam—

[Command Window w0 A x
o Mew bo MATLABT wWatch this Yideo, see Demos, or read Getking Starked,

[ »

= ot=0:.1:1

Coluwmns 1 through S

] 0.1000 O.z000 0.3000 0.4000 0. 5000 0. s000 0. 7ooo

Columnzs 9 through 11

0.8000 0.2000 1.0000

*x t=t!

. 1000
L2000
. 3000
.20aa
5000
. 6000
. 7aaao
. 5000
. 2000
.aoaao

= O O o0 oo ooaog o

i




Working with vectors

o Mew bo MATLAET Watch this Yideo, see Demos, or read Getking Starked,

[ ] »

]
1000
L2000
L3000
4000
. 5000
. 6000
araulalnl
5000
L8000
Laooo

| Y |

Fr oUssin(2%pi®o)

0.5873
0.9511
0.9511
0.5873
o.aoo0
-0.5373
-0.9511
-0.9511
-0.5373
-0. 0000

£ |

Jx = tu = [t u]




]
1000
L2000
L3000
L4000
5000
. 6000
L7000
3000
2000
LOooo

= o o ooooo oo

> tu(3, 1)

ans =

0.2000

x> otuf:, 1]

ans =

. 1000
L2000
. 3000
.40aa
. 5000
. 6000
. 7aaao
. 5000
. 5000
.ooaao

= O o oo oooagaao

. 587
9511
9511
. 587G
LO0aoo
. 587G
L9511
L9511
. 587G
LO0aoo

Colon “7?...
>help :

. is equivalent to 1:end

=

= O O o o oo oo d

= [tu cosit)]

1000
L2000
3000
L4000
. 5000
. o000
oo
. 3000
2000
0aoo

Fx oL, 3)

ans =

oo oo o ooaoood

L0aoo
.5850
9801
9553
L9211
L8776
L0253
L 7e45
. B967
L0216
. 5403

. 5378
L9511
L9511
. 5378
.aaoo
. 5378
L9511
L9511
. 5378
.aaoo

o oo oo oo oogoQg -

LOooo
L2850
L2801
9553
L2211
L3776
G253
L7843
. 69687
LB216
. 5403
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1000
L2000
L3000
L4000
5000
. 6000
Lrgoo
L3000
L2000
.aaoo

b o b I -G

tu =

= O o o oo oood

]

1000
L2000
L3000
L4000
5000
6000
Lraoo
.gaoo
2000
.Laooo

> plot ([t

ko>

=[]

. 5873
9511
9511
. 5873
LOooo
. 5873
9511
9511
. 5873
LOooo

T e Y e Y s Y e Y e Y o T o Y O o R S

aoon
L2950
.25801
9553
L2211
La776
L0253
L7a4a
. 0987
L0216
. 5403

Delete a column

sl

o

. 58738
9511
9511
. 58738
Laooo
. 58738
9511
9511
. 58738
Laooo
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Boolean Operations

11 =

==

ans

. 5878
9511
9511
. 5878
. 0ooon
. 5875
9511
9511
. 5878
. 0aon

oo o oo kR KHRERRERO

> ufwe=0)

ans

o o o oo

. 5878
9511
9511
. 5878
. 0ooon

= ufws0)

. 5378
9511
9511
. 5378
.0ooo

o o o o O

= tiue0]

ans

. 1000
2000
. 3000
. 4000
. 5000

o o o o O

=F T

.1000
. 2000
. 30aa
. 4000
. 5000
. 6000
7000
. 5000
. 2000
. 0000

o o o oo oo oo

. 55785
. 2511
. 3511
. 5878
. 0ooa
. 5878
. 3511
. 3511
. 5878
. 0ooa

= ufu==0]

ans

= ouf(u==0=0, 5]

> wfu==0|ws=0. Seu=0.9)

ans

o o o o

o o

0
. 5878
. 3511
. 3511
. 55785

. 3511
. 2511

»3 t{u==0]w=0. 56uw=0,9)

ans

Lo B

. 2000
. 3000




Bitwise logic

= x=[1:16]




Operations with vectors

The dot operator:

(Dot) “.” before an operation tells that you want that operation element by
element.

Examples:
linspace?...

> a=linspace(-2,3,7) >help linspace

a=

-2.00000 -1.16667 -0.33333 0.50000 1.33333 2.16667 3.00000

> b=a.”2

b =

4.00000 1.36111 0.11111 0.25000 1.77778 4.69444 9.00000

> a.*b

-8.000000 -1.587963 -0.037037 0.125000 2.370370 10.171296 27.000000
BUT THAT IS a.”3

Notice that + and - do not need a dot because they naturally operate component by component



Import Data

E Editor - C:\cygwin\home\mariolgnet\prodiad... |'._||'E|[g| File Edit Debug Desitop ‘Window Help
Fle Edt Text Go Tooks Debug Desktop iWindow S — o Mew to MATLABY Watch this Yideo, see Demos, or read Getking Starked,
=1 IE L 1 A =3 B K }} *r e=importdata ('randomexp. txt')
1 Thiz iz an Exp with random fluctuations A
z = data: [Ll00LlxZ double]
3 1] 1.03z29 textdata: §'This iz an Exp with random fluctuations'!
4 o.oloan 0.955:2
E 0. 0200 1.0584 »» e.textdata
& o.o0300 l.0z049
7 0. o400 0.9582 ans =
2 o.o050a0 l1.0374
2 0.0s00 1.0zZ05 'This is an Exp with random fluctuations'
10 o.o070a0 0.9833
11 0.0s00 0.9350 >»> e.data
1z 0. 0900 1.0280
13 0.100a0 0.9657 ans =
14 0.11a0 0.97145
15 o.1z0a0 0.91645 0 1.0328
1& 0. 1300 0.9758 o.01oa0 0.955<
17 0.1400 0.9364 0.0z00 1.05584
1z 0. 1500 0.9837 0.0300 1.0z209
13 0. 1600 0.9251 0.0400 0.9552
Z0 o.1700 0. 9666 0.0500 1.0374
zl 0. 1800 l.0067 0. 0600 1.0Z05
ZZ 0.1200 0.9553 0.0700 0.9533
Z3 0. 2000 0.2083 o 0. 0300 0.9350
plain texk File Lm 1 Col 1 0.0900 1.0z280
0.100a 0.9687
0.1100 0.9715




Simple Plot

. 0853 _ =
L0BLL ) Figure 12 r—_”'E|E|
b |

_0&0s File Edit “iew Insert Tools Deskbop  Window  Help
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L0559
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= d=e.datal:,1);

»> y=e.datal:,2); 0 2 4 E e 10
= plot(x,¥)

Jx ==

Im
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. Fit Editor
*> x=e.datal:,l): Flt | e Fik | | Copy Fit

> yw=e.datali: 2] ;

plotix,¥]
> cftoolix,¥)

Fit name: Fit 1

iew  Tools Window Help Datka set: YOS, X W Exclusion rule: (none) W
o | R |@|ﬁ Type of fit: Exponential W [ ] Center and scale ¥ data
Exponential

| Data... || Fittimg. .. || Exclude

a*explb*x)
atexplb®x) + c*expld¥x)

| ¥ | | I |

x> ®x=0:.01:10;
> size(x)
Made up data
ans =
Fit options... | [ ] Immediate apply iZancel apply
1 1001
paLlts
=» lengthix) erieral model Expl: -
Lix1 = a¥exp(b¥*x)
AHS = pefficients (with 95% confidence bounds):
(oot a = 1.001 {0.9982, 1.005)
h = -0.2501 (-0.2513, -0.2489)
r ®XE=x4+0.5% (rand(l,1001)-.5): B
> [x' exp(-0.25%xr)']: nodness of £it:
fe 5» | S3E: 0.2473
™ [l [l L'l v
0z2r Tahle of Fits
0.1 | | | | [@ | Fitname Daka set Equation narme  55E ok
0 1 2 3 4 3 [fit 1 ly s, x Exp1 0.247339364... |...
| Delete fik | | Sawve ko workspace. .. | | Table options. .. |




Histograms

Histograms are very easy to produce!

1¥ Define the bin's centers. Matlab/Octave will automatically set the bins
out of them.

2™ plot the histogram...

Examples: rande?...

> e=rande(1000,1); >help rande
BINS CENTERS

> b=.5:1:6.5

b =

0.50000 1.50000 2.50000 3.50000 4.50000 5.50000 6.50000
1% bin goes from 0 to 1, 2™ bin from 1 to 2, ... last bin goes from 6 to 7

You can set variable bin sizes!

> hist (e,b) OR YOU CAN ALSO DO: > [yh xh]=hist (e,b);

yh and xh will be the coordinates of the top
and the center of each bar

> bar(xh,yh)
> bar(xh,yh,1)




3D Plots

TRY THE BUILT IN MEXICAN HAT FUNCTION
>sombrero

This function is sin(r)/r and you don't need the function to generate it.

> x=-8:1:8; Can you guess what the semicolon does at the
> y=x end of a command?
y =

8-76-5-4-3-2-1012345€6 78
> [xx yyl=meshgrid (x,y)

XX = Yy =

8-76-5-4-3-2-1012345¢6 78 -8-8-8-8-8-8-8-8-8-8-8-8-8-8-8-8-8
8-76-5-4-3-2-1012 3456 78 -7 -7-7-7-7-7-7-7-7-7-7-7-7-7T-7T-7-17
8-76-5-4-3-2-10123456 7 8 -6 -6-6-6-6-6-6-6-6-6-6-6-6-6-6-6-6
8-7-6-5-4-3-2-1012 3456 7 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

17 raws all the same 17 colums all the same



3D Plots

>r=sqgrt(xx.”™ 2 +yy.” 2) + eps; eps?
>help eps

How does r look?

Let's plot it then surf?

> surf(x,y,r) >help surf

You should be
able to rotate
your 3D plot

view: BO.0000, 322,500  scaler 1.00000, 1.00000

> figure(2)

> surf(x,y,sin(r)./r)

yigewt BO.OOOD. 322 GO0 =cale+ 100000 100000



Hands on

THIS IS THE MOST IMPORTANT SLIDE!!

Please go to a lab computer and go through this presentation.
Redo every single line and make sure you understand how each of them works.

And please ask questions!!
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