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Sunart seic

To MATLAB, ìpwc èqoume dei, èqei plhj¸ra enswmatwmènwn

sunart sewn, oi opoÐec eÐnai ètoimec apì to Ðdio to MATLAB (p.q. h

factor).

H qr sh aut¸n twn sunart sewn gÐnetai plhktrolog¸ntac apl� to

ìnom� touc sto command window, akolouj¸ntac fusik� th swst 

touc sÔntaxh.

PlhroforÐec gia tic sunart seic autèc mporoÔme na p�roume

plhktrolog¸ntac tic entolèc

>> help function_name
>> type function_name

To MATLAB ìmwc epitrèpei th dhmiourgÐa sunart sewn kai apì ton

qr sth me thn bo jeia twn .m arqeÐwn.

P. Oikonìmou Programmatismìc & Efarmogèc H/U 2020�2021 3 / 28



Orismìc sunart sewn

Sunart seic
H entol  function

Gia th dhmiourgÐa miac nèac sun�rthshc qreiazìmaste èna arqeÐo .m,
sto opoÐo sthn pr¸th gramm  tou na plhktrolog soume

function [output_parameter_list] = function-name(input_parameter_list)

h entol  function prèpei na emfanÐzetai sthn arq  thc pr¸thc gramm c

An h sun�rthsh epistrèfei perissìtera apì èna stoiqeÐo, tìte aut� prèpei

upoqrewtik� na dhl¸nontai mèsa se agkÔlec san di�nusma

([output parameter list])
to ìnoma thc sun�rthshc (function name) prèpei na eÐnai to Ðdio me to ìnoma

tou arqeÐou .m
oi par�metroi thc sun�rthshc ([input parameter list]) prèpei na dhl¸nontai

kat� thn ektèlesh thc sun�rthshc.
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Qr sh sunart sewn

function .m arqeÐo � Par�deigma

1 f u n c t i o n [m, sd ] = s t a t ( x )
2 %s t a t ( x ) r e t u r n s two v a l u e s ,
3 %namely the mean v a l u e and
4 %the s t a n d a r d d e v i a t i o n o f
5 %the e l ement s i n x
6 %
7 %x must be a v e c t o r w i th
8 %at l e a s t two e l ement s
9

10 s = s i z e ( x ) ;
11 i f min ( s ) ∼ = 1
12 m= NaN ;
13 sd = NaN ;
14 d i s p ( ’ p l e a s e e n t e r a v e c t o r ’ )
15 r e t u r n
16 end
17
18 i f max( s ) == 1
19 m= NaN ;
20 sd = NaN ;
21 d i s p ( ’ p l e a s e e n t e r a v e c t o r w i th at l e a s t two e l ement s ’ )
22 r e t u r n
23 end
24
25 n = l e n g t h ( x ) ;
26 m = sum ( x ) /n ;
27 sd = s q r t ( sum ( ( x−m) . ˆ 2 / ( n−1) ) ) ;
28
29 end
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Qr sh sunart sewn

function .m arqeÐo � Par�deigma

>> help stat
stat(x) returns two values,
namely the mean value and
the standard deviation of
the elements in x

x must be a vector with
at least two elements

>> type stat

function [m,sd] = stat(x)
%stat(x) returns two values,
%namely the mean value and
%the standard deviation of
%the elements in x
%
%x must be a vector with
%at least two elements
s=size(x);

if min(s)˜=1
m=NaN;
sd=NaN;
disp('please enter a vector')
return

end

if max(s)==1
m=NaN;
sd=NaN;
disp('please enter a vector with at least two elements')
return

end

n = length(x);
m = sum(x)/n;
sd = sqrt(sum((x-m).ˆ2/(n-1)));

end
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Qr sh sunart sewn

function .m arqeÐo � Par�deigma

>> w=[1.2, 4, -5, 9, 0, 1];
>> [m,s]=stat(w);

>> [m,s]

ans =

1.7000 4.6282
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Qr sh sunart sewn Upì-sunart seic

Upì-sunart seic

Se èna arqeÐo .m mporoÔme na orÐsoume parap�nw apì mia

sun�rthsh.

H pr¸th sun�rthsh, h opoÐa eÐnai kai to ìnoma tou arqeÐou .m, eÐnai h

kÔria.

Oi epiplèon sunart seic mporoÔn na graftoÔn met� to tèloc thc

kÔriac sun�rthshc. Oi sunart seic autèc, oi opoÐec onom�zontai

upì-sunart seic, eÐnai prosb�simec mìno apì thn kÔria sun�rthsh

kai apì tic �llec upì-sunart seic tou arqeÐou kai den mporoÔme na

tic kalèsoume apì to command window tou MATLAB.
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Qr sh sunart sewn Upì-sunart seic

Upì-sunart seic � Par�deigma

Gr�yte mia sun�rthsh pou ja upologÐzei to embadì enìc trig¸nou me

b�sh tic suntetagmènec twn koruf¸n tou.

ShmeÐwsh: An gnwrÐzoume tic pleurèc a, b, c enìc trig¸nou to embadì

E tou trig¸nou dÐnetai apì th sqèsh

E =
√

S · (S − a) · (S − b) · (S − c)

ìpou S = a+b+c
2 .
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Qr sh sunart sewn Upì-sunart seic

Upì-sunart seic � Par�deigma - LÔsh

1 f u n c t i o n [ TrArea ] = t r i a n g l e A r e a ( p o i n t s )
2 %c a l c u l a t e s the a r e o f a t r i a n g l e
3 %g i v e n the c o o r d i n a t e s o f the t h r e e v e r t i c e s
4 %
5 %g i v e the c o o r d i n a t e s i n the form
6 %[ xa , xb , xc ; ya , yb , yc ]
7 s = s i z e ( p o i n t s ) ;
8 i f s (1 ) ∼ = 2 | | s (2 ) ∼ = 3
9 TrArea = NaN ;

10 d i s p ( ’ i n p u t e r r o r ’ )
11 r e t u r n
12 e l s e
13 A = [ p o i n t s ( 1 , 1 ) , p o i n t s ( 2 , 1 ) ] ;
14 B = [ p o i n t s ( 1 , 2 ) , p o i n t s ( 2 , 2 ) ] ;
15 C = [ p o i n t s ( 1 , 3 ) , p o i n t s ( 2 , 3 ) ] ;
16 a = s i d e (B, C) ;
17 b = s i d e (A, C) ;
18 c = s i d e (A,B) ;
19 S = ( a+b+c ) /2 ;
20 TrArea = s q r t (S∗(S−a ) ∗(S−b ) ∗(S−c ) ) ;
21 end
22 end
23
24 f u n c t i o n [ x ] = s i d e ( v1 , v2 )
25 %c a l c u l a t e s the d i s t a n c e between two p o i n t s
26
27 x = s q r t ( ( v1 ( 1 , 1 )−v2 ( 1 , 1 ) ) ˆ2+(v1 ( 1 , 2 )−v2 ( 1 , 2 ) ) ˆ2) ;
28
29 end

>> x=[-1,2,2;3,3,-6];
>> ar=triangleArea(x);
>> ar
ar =

13.5000
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Qr sh sunart sewn Anadrom  � Recursion

Anadrom  � Recursion
To MATLAB epitrèpei stic sunart seic na kaloÔn ton eautì touc.

Par�deigma tètoiac sun�rthshc eÐnai o upologismìc tou n!
1 f u n c t i o n [ r e s u l t ] = n f a c t o r i a l ( n )
2 %r e t u r n s the n !
3 i f round ( n ) ∼ = n | | n < 0
4 d i s p ( [ num2str ( n ) , ’ i s not a n a t u r a l number ’ ] )
5 r e s u l t = NaN ;
6 r e t u r n
7 end
8 i f n < 3
9 r e s u l t = n ;

10 e l s e
11 r e s u l t = n∗ n f a c t o r i a l ( n−1) ;
12 end
13 end

------------------------------------
>> nfactorial(11)
ans =

39916800
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SÔgkrish script kai function .m arqeÐwn

Metatrop  script se function .m arqeÐo

Sth sunèqeia parousi�zetai èna script arqeÐo gia ton prosdiorismì

tou
1 mègistou mètrou ìlwn twn riz¸n
2 mègistou mètrou ìlwn twn pragmatik¸n riz¸n

enìc poluwnÔmou.
1 A = i n p u t ( ’ dwse tous s y n t e l e s t e s tou polyonumou t o u l a x i s t o n 2ou bathou : ’ ) ;
2
3 sA = s i z e (A) ;
4 w h i l e sA (1) ∼ = 1 | | sA (2) < 3 | |A(1) == 0
5 d i s p ( ’ i n p u t e r r o r , t r y aga in ’ ) ;
6 A = i n p u t ( ’ dwse tous s y n t e l e s t e s tou polyonumou t o u l a x i s t o n 2ou bathou ’ ) ;
7 sA = s i z e (A) ;
8 end
9

10 rA = r o o t s (A) ;
11 m a x m e t r o a l l = max( abs ( rA ) ) ;
12 r e a l r o o t s A = f i n d ( imag ( rA ) == 0) ;
13
14 i f ∼ i s empty ( r e a l r o o t s A )
15 m a x m e t r o r e a l = max( abs ( rA ( r e a l r o o t s A ) ) ) ;
16 e l s e
17 m a x m e t r o r e a l = NaN ;
18 end
19
20 [ max met ro a l l , m a x m e t r o r e a l ]
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SÔgkrish script kai function .m arqeÐwn

Metatrop  script se function .m arqeÐo

1 f u n c t i o n [ max met ro a l l , m a x m e t r o r e a l ] = a b s o f r o o t s ( A )
2 %type h e l p . . . . .
3
4 sA = s i z e (A) ;
5 i f sA (1 ) ∼ = 1 | | sA (2) < 3 | |A(1) == 0
6 d i s p ( ’ i n p u t e r r o r , t r y aga in ’ ) ;
7 m a x m e t r o a l l = NaN ;
8 m a x m e t r o r e a l = NaN ;
9 end

10
11 rA = r o o t s (A) ;
12 m a x m e t r o a l l = max( abs ( rA ) ) ;
13 r e a l r o o t s A = f i n d ( imag ( rA ) == 0) ;
14
15 i f ∼ i s empty ( r e a l r o o t s A )
16 m a x m e t r o r e a l = max( abs ( rA ( r e a l r o o t s A ) ) ) ;
17 e l s e
18 m a x m e t r o r e a l = NaN ;
19 end
20 end

P. Oikonìmou Programmatismìc & Efarmogèc H/U 2020�2021 13 / 28



SÔgkrish script kai function .m arqeÐwn

SÔgkrish script kai function .m arqeÐwn

>> scriptfile
dwse tous syntelestes tou polyonumou toulaxiston 2ou bathou:[3,2,-1,-4,5]

ans =

1.4370 NaN
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SÔgkrish script kai function .m arqeÐwn

SÔgkrish script kai function .m arqeÐwn

>> absofroots( [3,2,-1,-4,5] )
ans =

1.4370

>> max_metro_all
Undefined function or variable 'max_metro_all'.

>>[max_metro_all,max_metro_real]=absofroots([3,2,-1,-4,5])

max_metro_all =
1.4370

max_metro_real =
NaN
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SÔgkrish script kai function .m arqeÐwn

SÔgkrish script kai function .m arqeÐwn

Ta script kai function .m arqeÐa èqoun arketèc omoiìthtec all� kai

ousi¸deic diaforèc, ìpwc:

Sta function .m arqeÐa oi par�metroi thc sun�rthshc,

dhl¸nontai kat� thn kl sh thc sun�rthshc en¸ sta sript .m
mporoÔme na eis�goume tic timèc pou jèloume me thn entol  input.

Oi metablhtèc pou orÐzontai sta function .m arqeÐa eÐnai topikèc,

en¸ sta sript .m arqeÐa ìqi.

Sta function .m arqeÐa mporoÔn na oristoÔn kai epiprìsjetec

sunart seic (upì-sunart seic), en¸ sta sta sript .m arqeÐa ìqi.
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ParadeÐgmata

Kèntro b�rouc

Kataskeu�ste mia sun�rthsh pou na mac dÐnei to kèntro b�rouc miac

dokoÔ (qwrÐc b�roc), ìtan topojetoÔme se aut n b�rh se di�fora

shmeÐa thc. Dokim�ste th sun�rthsh topojet¸ntac ta b�rh

weights = [9, 2, 3, 1, 1]

stic apost�seic

locations = [1, 14, 15, 18, 19]

apì thn arq  thc dokoÔ, h opoÐa arq  upojètoume ìti brÐsketai sto

mhdèn.

Ap�nthsh: kèntro b�rouc = 7.4375

↪→ MporeÐte na parast sete kai optik� to kèntro b�rouc

qrhsimopoi¸ntac thn entol  bar(locations, weights, 0.1)?
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ParadeÐgmata

>>locations=[1,14,15,18,19];
>>weights=[9,2,3,1,1];
>> kentrovarous(weights,locations)
ans =

7.4375

>>com(weights,locations);
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extra kai pali� jèmata

Efaptomènh sun�rthshc

Kataskeu�ste mia sun�rthsh pou na mac dÐnei thn efaptomènh thc

sun�rthshc

f (x) = log(x)
sto shmeÐo (x0, y0).
Dokim�ste th sun�rthsh sto shmeÐo (x0, y0) = (2, log(2)).

Ap�nthsh: y = 0.5x − 0.30685

↪→ Tropopoi ste th sun�rthsh ètsi ¸ste na dÐnei th sun�rthsh

efaptomènhc gia k�je suneq  sun�rthsh, to tÔpo thc opoÐac ja

ton eis�gei o qr sthc. (nèec entolèc: feval kai inline)

↪→ 'Eqete l�bei upìyh sac thn perÐptwsh o qr sthc na eis�gei mia

sun�rthsh kai èna shmeÐo sto opoÐo h sun�rthsh èqei katakìrufh

efaptomènh (p.q. f (x) =
√

x , x ≥ 0 kai (x0, y0) = (0, 0))?
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extra kai pali� jèmata
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extra kai pali� jèmata
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extra kai pali� jèmata

Exet�seic 6/2014

'Enac mhqanikìc eÐqe fti�xei paliìtera mia sun�rthsh (functionfile) sto
MATLAB me to ìnoma converttemp, me th bo jeia thc opoÐac metètrepe th
jermokrasÐa apì bajmoÔc Celsius se bajmoÔc Fahrenheit kai bajmoÔc Kelvin.

M�lista, eÐqe krat sei kai thn akìloujh ektÔpwsh tou apotelèsmatoc thc
sun�rthshc gia jermokrasia 10 bajm¸n Celsius.

[F,K]=converttemp(-10)
F =

14
K =

263.1500

Bohj ste to mhqanikì na xanafti�xei th sun�rthsh aut . DÐnetai ìti

Fahrenheit = 9/5Celsius + 32 kai Kelvin = Celsius + 273.15.
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extra kai pali� jèmata

Exet�seic 9/2014

Dhmiourg ste mia sun�rthsh (functionfile) h opoÐa ja upologÐzei kai ja
epistrèfei (upì morf  dianÔsmatoc) touc suntelestèc tou poluwnÔmou
me sugkekrimènec rÐzec. H sun�rthsh prèpei na dèqetai san ìrisma to
di�nusma twn riz¸n tou poluwnÔmou.

Parajèste ton trìpo ektèleshc thc sun�rthshc kaj¸c kai to
apotèlesm� thc gia to polu¸numo me rÐzec to 2, to 3 kai to 4.

>>

Sumplhr¸ste thn parap�nw sun�rthsh, ètsi ¸ste na epistrèfei kai
thn tim  tou poluwnÔmou sto shmeÐo x = −1.

Parajèste ton trìpo ektèleshc thc sun�rthshc kaj¸c kai to
apotèlesm� thc gia to polu¸numo me rÐzec to 2, to 3 kai to 4.

>>
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extra kai pali� jèmata

Tuqerì paiqnÐdi

Kataskeu�ste mia sun�rthsh pou na mac dÐnei touc tuqeroÔc

arijmoÔc kai ton nikht  sto akìloujo paiqnÐdi.

K paÐktec epilègoun tuqaÐa s diaforetikoÔc arijmoÔc an�mesa

stouc 1, 2, . . . , n.

O upologist c epilègei kai autìc s arijmoÔc an�mesa stouc

1, 2, . . . , n. An ènac paÐkthc èqei brei kai touc s tuqeroÔc arijmoÔc

tìte anakur ssetai nikht c.
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extra kai pali� jèmata

Tuqerì paiqnÐdi

↪→ Gia thn kataskeu  thc sun�rthshc qr simh mporeÐ na sac faneÐ h

entol  nchoosek, thn opoÐa ja thn kalèsete wc

>> nchoosek(1:n,s)
>> nchoosek(n,s)

Sthn perÐptwsh pou qrhsimopoi sete thn entol  aut  to n prèpei na

eÐnai to polÔ 15.

↪→ Gia na mhn èqete periorismì sto n mporeÐte enallaktik� na

qrhsimopoi sete thn entol  randperm.
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extra kai pali� jèmata

Jèma - 2h prìodoc 1/2017
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extra kai pali� jèmata

SÔgkrish script kai function .m arqeÐwn

Se prohgoÔmeno m�jhma eÐqame dhmiourg sei èna script arqeÐo gia thn

arijmhtik  prosèggish thc tetragwnik c rÐzac enìc jetikoÔ arijmoÔ.

Sth sunèqeia ja fti�xoume mia sun�rthsh pou ja k�nei to Ðdio.

1 f u n c t i o n [ xnew ] = h e r o s f u n c t i o n ( a , x i n i t i a l )
2 %use the Heron ’ s f o rmu la to de t e rm ine
3 %the squa r e r o o t o f a p o s i t i v e number a .
4 %User has to p r o v i d e an i n i t i a l que s s
5 t o l = 10ˆ( −3) ;
6 xnew = ( x i n i t i a l +a/ x i n i t i a l ) /2 ;
7 e r r o r = abs ( x i n i t i a l −xnew ) ;
8 l oop = 0 ;
9 w h i l e e r r o r > = t o l

10 x i n i t i a l = xnew ;
11 xnew = ( x i n i t i a l +a/ x i n i t i a l ) /2 ;
12 l oop = loop +1;
13 e r r o r = abs ( x i n i t i a l −xnew ) ;
14 end
15 d i s p ( [ ’ You have found the squa r e r o o t o f ’ , num2str ( a ) , ’ a f t e r ’ , num2str ( l oop ) , ’ l o o p s .

’ ] )
16 d i s p ( [ ’ The squa r e r o o t o f ’ , num2str ( a ) , ’ i s ’ , num2str ( xnew ) ] )
17
18 end
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extra kai pali� jèmata

SÔgkrish script kai function .m arqeÐwn

>> heros_script
Enter a: 1542456
Enter initial guess: 1452
You have found the square root of 1542456 after 3 loops.
The square root of 1542456 is 1241.9565

>> herosfunction(1542456,1452);
You have found the square root of 1542456 after 3 loops.
The square root of 1542456 is 1241.9565

>> xnew
Undefined function or variable 'xnew'.

>> sqroot=herosfunction(1542456,1452);
You have found the square root of 1542456 after 3 loops.
The square root of 1542456 is 1241.9565
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