Introduction to Scientific Computing
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» Keywords
- Modelling — Mathematics, Statistics
- Simulation — Computer Science

- Scientific problem — Physics, Biology, Chemistry,
Geology

* Numerical simulations
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» Speadsheet: Excel
 Scientific computing language
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Mathematica

MATLAB
SIMULINK
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« ilulsunsuuvuletmusea (Open source) am1sn
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* saNTUssuLIiGin1y Windows, Mac, Linux

Sci

« Matrix manipulation o @Taainlnaaldann

* Linear algebra - http://www.scilab.org/download

 Function optimization o ifanesiu 32 wag 64 in
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« Statistics LiWiTI

* Regression

 Signal processing
» Creating 2D and 3D plots



* The main window
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File browser
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I Case senstve [ Reguor expresson

- -->57/4
I ans =
Variable 14.25
browser -~-> (2+9)"5
ans =
161051.
o anradunadmduaniianillugdrdrvandsinas
Command R R

History
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- help norm
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« Scilab 1lwlilsunsuuin case sensitive
- sqrt() a¢lauhiu SQRT()

- 1in
--> sqrt(9) --> SQRT(9)
ans = I --error 4

3 Undefined variable: SQRT



e & d o < = ¢ & v ,
o fladtuasnsnisonldlas Sundeiledtunsonld - rand()

wniitaas ligndos B0 1000, exp0)
o LU » ones()
- sqrt(9) « zeros()
- sqrt Aoatlaridu Farzmudioiaioamug 0 « abs()
- 1a1 9 lwadudemmiiaesiiagdalildatlaitu + sin(), cos(), tan(), asin()...
- winldwilaniliduitGonlfegnlslimaioinie - max(), min(), ceil(), floor()...
--> help sqrt

* mean(), mode(), median(), stdev()

« lu Scilab agfimyifuaidaadaiilfiesliudr on « Undudrmamiianisdauu console agiimsuaainadns
dhadhttu @ e uagd pi GER]
« myFunli ldlddodnuol % Wi -->06pi
o Lln %pi =
—>%pi 3.1415927 |
%pi = . 1/17nvlu'ﬁmmmamwaﬁwﬁmamvm"lﬁtﬂ%awmsl;
3.1415927 Lilailansuanina

-->%pi;
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. q}ﬁ‘lﬁmu Scilab wuldneufifaddeTiaisy madlumsamuwiniuy * ¢nuils (Variable)

dn - Wwadonilifumitindgesns
o LABIMTEIIRININ TN MSLTIRTRADUMTEIIUIN (code) Mieuay - dhulslu Scilab Aguaaailu umdnd anua (fan da 1x1 tumand)

aganni wagasandumnd Lol - dhulrzdesimsmimnadnondiaadonl

. . _ @ o o o
o mydgnldaarnsarinlauw Editor 1949 scilab mytlysmasdnlslisuiludosszynitanesduly
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« 1A5091M8 // @8 comment Az ldanuilanalay scilab ' )
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I untitled 1 - Sciflates =10i x|

Fhe Edt Fomat Opbors Window Execute ? . 4 2 [< ] v 2 4 '] &
] ETE T R Y %'m‘hu,ﬂmfNL]J"ttmmmmaqnqwiaﬁatawza underscore ' L“I/hf(u”
- fodhuilsdecldiududrodian uas é”nmﬁm,anﬁ’ﬂmjuﬁwa (case sensitive)
o ' - wadnsnnmydmuitlildgniiulslushwls asgnuiulslushulsiidet ans
.
5 f1=p ([ (»)]
elend
Line 6, Column 3. 21 22

o i@ mmIng ldnanyin * MILTYNQVUIAYDN Matrix

- m3li[] - size(variable)

e A=[123] @omiasn 1x3 unind A >a=[12 34] ~>[nr nd] = size(a)
- msld ; sty [] vlemstinunnlna a= nc =

e B=[1;2;3] asmyain 3x1 wnint B 1 2 5
- Myasuuning 3x3 3. 4. nr o=

«+ C=[123;456;789 .

e [4; .4 ] -->size(a) 2.

- mslfeseaning ' tilevihnsy Transpose ans =

o A Azt B'
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* size(a, “sel”)
- sel=1 --> FgngAuInuaneuaning
- sel=2 --> [FgngHuundnaounning
- sel="*" --> [FgnguInamninueunning

-->a = ones(2,3)
a =

1. 1. 1

1. 1. 1
-->size(a,"*")
ans =

6.

N3N NI
->X=[123];Y=[543];
->X=[123];Y=[543];
-->X*¥Y
—>X+Y I--error 10
ans = Inconsistent multiplication.
6. 6. 6.
-->X*Y!
ans =
n1yal
22.
>X=[123];Y=[543];
-->X*Y
XY ans =
ans =
5 4. 3.
4. -2. 0. 10. 8. 6.
15. 12. 9.

migailasdd

~->X=[123]; Y=[5 4 3];

-->X Y
ans =

5 8 9

MInsiagen

-->a=1:3
a =

1. 2. 3

-->1.0./a
ans =

1. 0.5 0.33333%3

A = start:step:stop
- Start fia duFuein
- Step @ Fmitdeamaliiiain
- Stop aa dgarhy
o 1w a=1:3:10, a¢ld a=[14710]
windoamslddiiniiag 1 lidosssye step 14
« Wua=15, wlda=[12345]
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ansaimmua step ilumanlddrs idu a=3:-1:1 a¢1d a=[3 2 1]
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o (Fangar luuadi i ndni j aowaning Aldnn A(ij)
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A

AC:, )
AG K
A(i,j:k)
A(i,:)
AC:,§)

the whole matrix
the whole matrix

the elements at rows from ¢ to j, at column k
the elements at row ¢, at columns from j to k

the row i
the column j




1. anvanaaeadrons litlavieaidedng ;

2.malitlaitu disp()

-->disp(“l like scilab”)
| like scilab

~ miniladda disp fedudrs ; Tilsunsuazuannanialai ?

Different Less Greater Less or equal Greater or
equal
<> < > <= =
False And or No
%F & | -
->5<10 -->(1O == 9) == 0T ->0%T & WF
> ans = ans =
F F
30

Using logical operator

->X=[123];Y=[54
3];

-->X==Y
ans =

FFT

Using isequal() function

->X=[123]; Y=[54 3];

-->isequal(X,Y)
ans =

F

-->~isequal(X,Y)
ans =

T

Exercise 4.1 (Plus one) Create the vector (g + 1,z + Ly + 1,24 + 1) with the following .

x = 1:4;

Exercise 4.2 ( Vectorized multiplication) Create the vector (ryyy,Toys. Tyys. T4y4) with the
following = and 3.

x = 1:4;

y = 5:8;

Exercise 4.3 ( Vectorized invert) Create the vector (zl_, %21 ;—31 %) with the following x.
x = 1:4;

Exercise 4.4 ( Vectorized division) Create the vector (‘;% ‘;%.. ‘3%1 ';'f) with the following r and
.

x = 12%(6:9);
y o= 1:4;
Exercise 4.5 ( Vectorized squaring) Create the vector (1’%:15: a3, 3:,21) withr =1.2.3,4.

Exercise 4.6 (Vectorized sinus) Create the vector (sin(x), sin(rs), ... sinfryy)) with = is a
vector of 10 values linearly chosen in the interval [0, 7).

Exercise 4.7 ( Vectorized function) Compute the y = f(x) values of the function f defined by
the equation

fla) = logyg (r/107 +10%) ()

with r = 2.220.10'% and x a vector of 100 values linearly chosen in the interval [—16,0].
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» Scilab fiflAtuauayumwasannuididon « ldfleridu plot lumswaoansl

* AoNlNl B |  unsihlidnm help wev plot
-->plot  $R%sw ? « mysonlioglugl
N A plot(x, y, “appearence”);
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Plot the point A(1 ; 2) with a red point.

Scilab Editor Graphics Window
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* Colors

"b" =blue (by default), "k" =black, "r" =red, "g" =green, "c¢" =cyan, "m" = magenta,

"y" =vyellow, "w" = white.
*  Point styles

plot(1l,2,".r")
Joined (bv default)' or " . Il, Il+ll, Iloll, lell, Il*ll.

Other options are available with: "s", "d", "v", "<",and ">". -
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Plot the segment [AB] in blue (by default) with A(1 ;2) and B(3 ; 5).

surf() d519 plot awnfié surf(a,b,rand(10,10))

Scilab Editor Graphicsi\l‘i:'lio,w _ N p|e() ﬂ%N ple Chal‘t
5 ) * histplot() @519 histogram
: « bar() @31 bar chart
plot([1,3],[(2,5])
Default color=blue, Default style=connected line ,, .

. title(“%anmw”) » ScilLab for beginner
C Xtitle(“?d'iﬁlﬂ’i”l‘]/\l”, “%E]I,Lﬂu X", "%E]I,Lﬂu y") - www.scilab.org/content/download/849/7901/file/Scilab_beginners.pdf
» legend(“ioyagail 17, “fonagaii 2", ...) * Longer version of the above

- www.scilab.org/content/download/247/1702/file/introscilab.pdf
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