YBS514-MUHENDISLIKTE ISTATISTIK YONTEMLER
KONU6: TEMEL MATLAB

http://www.mathworks.com/products/matlab
http://www1.gantep.edu.tr/~binqul/ep375

Bu notlarda MATLAB programlama diline giris
diizeyinde hazirlanmistir. MATLAB asagidaki isletim
sistemlerinde kullaniimaktadir:

- Linux,
- MS Windows
- Mac
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MATLARB biinyesinde sayisal ve simgesel islemleri kolaylikla yapilmaktadir.
Genel yetenekler
- Matematik ve hesaplama
- Algorithma gelistirme
- Veri toplama, veri analizi, veri modelleme
- Simiilasyon
- Bilimsel ve Miihendislik Grafik olusturma
- Egri uygurma
- Ses isleme
- Gorlintii isleme
- Yapay zeka
- V.S.


http://www.mathworks.com/products/matlab
http://www1.gantep.edu.tr/~bingul/ep375

Basit komutlar

* help komut bir komut hakkinda yardim alma

*clear Bellekte (workspace) bulunan biitiin degiskenleri siler

* Noktal1 virgiil (;) bir degiskenin ekrana basilmasini engeller

* Komut ge¢misi: yukar1 ve asagi ok tuslari ile yapilir

* Hesaplamlarda bir degisken ad1 belirtilmezse, sonuglar ans adli degiskende saklanir.

Skaler Degiskenler Diziler Matrisler Karmasik Say1
>> x = 4; >> x = 1:5 >> B=[1 2 3;0 5 6;7 8 9] >> z = 3 4+ 4i;
>> y = sqgrt(x) + 2 1 2 3 4 5 B = >> abs (z)
y = 4 123 ans = 5
>> y = 1:2:5 056
1 3 5 7 8 9
>> y (1) >> B(2,3)
ans = 1 ans = 6
>> y(2) >> B(:,2)
ans = 3 ans = 2
5
> A =[5 -3 4 2]; 8
> B = [0 3 9 4];
>> B (1,
>> A.*B ans = 1
0 -9 36 8
>> det (B
>> A./B ans = -24
ans =
inf -1 0.4444 0.5 >> inv (B)
ans=
>> A.”B 0.1250
ans = -1.7500
1 -27 262144 16 1.4583

Baz1 Matematiksel Kiitiiphane Fonksiyonlari

Fonksiyon
abs (x

Aciklama

IX|

X’ in siniisii (x radyan olmali)
X’1n kosintstii

X’in tanjanti

x’in siniisii (x derece olmali)
x’1in kosiniisii

x’in tanjanti

arcsin(x)

arccos(x)

arctan(x)

In(x)

10g10(x)

eX

X modulo y (mod(12,5) = 2)




Dogrusal denklem sistemlerinin ¢oziimii

x+ yv+z =256
-2x + y =0
3x + 2y + z = 10

Denkleminin katsayr matrisi A, kars1 taraf vektorii b ve bilinmeyen vektor X olsun.

1 1 1 6 X
A=<—2 1 0>,b=(0> ve x=<y>
3 21 10 z
Denklem sistemi . AXx=b
Coziimii : x=Alb

> A = [111; -2 1 0; 32 11:
>> b [6 0 10
>> x inv (A)

1"
* b

X =

w N

Polinomlarin Kokleri
x> + 2x*-5x3 + x + 3 = 0 denkleminin ¢Ozlim kiimesi

> c = [12 -501 3];
>> roots (c)
ans = -3.4473
1.1730 + 0.39021
1.1730 - 0.39021
-0.4494 + 0.60621
-0.4494 - 0.60621

Analitik ¢6ziimii olmayan fonksiyonlarin kokleri
sin(x) + 2 - x = 0 denkleminin ¢dztiim kiimesi

>> solve('sin(x)+2-x=0")

ans = 2.5542

Basit Cizim

>> x = =2*pi:0.1:4*pi;

>> y = sin(x)./x; 0.8
>> plot(x, v)

>> xlabel ('distance (m)"'") 0.6

>> ylabel ('speed (m/s)')

>> grid on o4

0.z

speed (m/s)
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Basit Istatistik Ozel Matrisler
> x = [1 2 2.5 3 3.11; >> rand(3,1) % (0,1) arasi 3xl rastgele sayi
ans = 0.4854
>> length (x) 0.8003
ans = 5 0.1419
>> sum (x) >> eye (3) % 3x3 birim matris
ans = 11.6000 ans =
1 0 0
>> mean (x) 0 1 0
ans = 2.3200 0 0 1
>> std(x) >> zeros(2,3) % elemanlari sifir olan 2x3 matris
ans = 0.8585 ans =
0 0 0
>> max (x) 0 0 0
ans = 3.1000
>> oness(2,3) % elemanlari bir olan 2x3 matris
>> min (x) ans =
ans = 1 1 1 1
1 1 1

Dosyadan veri okuma

Bilgisayarda kayitl data . txt dosyamiz olsun. Dosyanin igerigi asagidaki gibi olsun:
0.1 0.2

o O O O
g s w N
O O+ O
N O O WD

MATLAB komut satirinda, bu dosya iki farkli sekilde okunup veriler x ve y dizilerine alinabilir.

>> [x y] = textread('data.txt'); >> data = load('data.txt');
>> plot (x,y,'*") >> x = data(:,1);
>> axis([0.0 1.0 0.0 1.51) >> y = data(:,2);

>> plot (x,y,'*")
>> axis([0.0 1.0 0.0 1.51)
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Egri uydurma
Bir otomobilin giivenli durma mesafesi (y), aracin hizina (x) baglidir. Bunun i¢in asagidaki veri toplanmustir.

>> x = [24 32 40 48 64 80];

>> vy = [4.8 6.0 10.2 12.0 18.0 27.01;

>> p = polyfit(x,y,1) % Dogrusal regresyon, x = p(l)*x + p(2)

p = 0.3949 -5.9529

>> p polyfit(x,y,1l) % 2.derece polinom, x = p(l)*x"2 + p(2)*x + p(3)
p = 0.0029 0.0937 0.8149

Daha kolay olan “curve fitting tool” kullanmak

>> cftool

4\ Curve Fitting Tool (ol 0

File Fit Miew Tools Desktop Window Help u‘ax

~o @0 EE % B o E(0

| Durma mesafesi 2 | + |

Polynomial A Auto fit
Fit name: |Durma mesafesi i

Degree: .1 - Fit
Kdata:  |x A 2 . > !

r 1 Robust: | Off A
¥ data: ¥ - : J Stop

[] Center and scale

Z data: :(none] ':

Weights: | (nene) = Ver g.‘ﬁ§f

Fit ekrani

Results R apor . . . . . T

Linear model Polyl: — 25
£ = pl7x + p2
Coefficients (with 95% confidence bounds): 20
pl= 03949 (03171, 0.4726) .
p2=  -5953 (-9.967, -1.939) 15 |

* yvs X
Durma mesatesi

m
¥

Goodness of fit: 10 |
S5E: 6,822
R-square: 0.9803 5F =

Adjusted R-square: 0.9754
RMSE: 1,306 - 30 40 50 60 70 80

Table of Fits (O]

Fit name = Data Fit type SSE R-square DFE AdjR-sq RMSE # Coeff Validation D... Validation S5E  Validation R...
[ Durma me... |y vs. x |pn|y1 6.5224 0.9803 4 08754 1.3060 2

Kendi fonksiyonunun tanimla y = f (x) = ax? + bx olsun.

-
4\ Curve Fitting Tool E@g

File Fit View Tools Desktop Window Help L] | ax
s [l ® S [EE) % BmDaO

| Durma mesafesi = | + |

Custom Equation N Auto fit
Fit name:  Durma mesafesi . :

y = fl x ) Fit

r 1 =1 a*x"2+b*x |
Ydata: |y x| Stop

X data: :x v:

Zdatz: | (none) x|

Weights: | (none) A

Results

General model: | 25
flx) = a2+ b
Coefficients (with 95% confidence bounds): 20
a= 0002574 (0.001671, 0.003478)
b= 01275 (0.06911, 0.186)

* yVE X
Durma mesalesi

mn
¥

=
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Goodness of fit: 10 F -
SSE: 2145
R-square: 0.9938 5L .

Adjusted R-square: 0.9923
RMSE: 0.7324 < 30 40 50 60 70 80

Table of Fits ®

Fit name Data Fit type S5E R-square DFE Adj R-sq RMSE # Coeff Validation D... Validation 55E  Validation R...
@ Durma me... |y vs. x |a’x"2+h*x 2.1455 0.9938 4 05923 0.7324 2




MATLAB ile Yapay Sinir Aglar
Aynintilar asagidaki likte verilmistir:

http://www1.gantep.edu.tr/~bingqul/ai/



http://www1.gantep.edu.tr/~bingul/ai/

