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ΠΔΡΙΛΗΦΗ 

 

Σν MATLAB (matrix laboratory) είλαη έλα πεξηβάιινλ αξηζκεηηθήο 
ππνινγηζηηθήο θαη κηα πξνγξακκαηηζηηθή γιώζζα ηέηαξηεο γεληάο. 
Απνζεθεύεη θαη θάλεη ηηο πξάμεηο κε βάζε ηελ άιγεβξα κεηξώλ. 
Υξεζηκνπνηείηαη θαηά θύξην ιόγν γηα ηελ επίιπζε καζεκαηηθώλ πξνβιεκάησλ, 
σζηόζν είλαη πνιύ "ηζρπξό" θαη κπνξεί λα ρξεζηκνπνηεζεί θαη γηα 
πξνγξακκαηηζκό.  
 
Σν ΜΑΣLΑΒ πξνζθέξεη ζην ρξήζηε ηε δπλαηόηεηα λα θαηαζθεπάζεη δηθέο ηνπ 
γξαθηθέο δηεπηθάλεηεο, (GUI). Ζ ρξεζηκόηεηα απηήο ηεο ιεηηνπξγίαο είλαη 
κεγάιε, επεηδή ηα πξνγξάκκαηα - εθαξκνγέο πνπ πεξηέρνπλ γξαθηθή 
δηεπηθάλεηα γίλνληαη πην θηιηθά ζηνλ ηειηθό ρξήζηε. Έηζη, ππάξρνπλ πνιιά 
πιενλεθηήκαηα από ηε ρξήζε παξαζπξηθνύ πεξηβάιινληνο. εκαληηθό ξόιν 
όκσο παίδεη θαη ε αξρηθή ζσζηή ζρεδίαζε κηαο δηεπηθάλεηαο ρξήζηε, έηζη 
ώζηε λα δεκηνπξγεζεί κηα απιή θαη ιεηηνπξγηθή γξαθηθή δηεπηθάλεηα ρξήζηε 
(GUI) , xσξίο πεξηηηά ζηνηρεία πνπ ζα πεξηπιέθνπλ ηνλ απιό ρξήζηε. 
 
Σν εθθξεµέο, αλαιύνληαο ην σο νληόηεηα, απνηειείηαη από έλα αληηθείµελν 

νπνηνπδήπνηε ζρήµαηνο θαη µάδαο, ην νπνίν αησξείηαη από έλα ζηαζεξό 

ζεµείν θαη ηαιαληώλεηαη µπξνο θαη πίζσ, ππό ηελ επήξεηα ηεο βαξύηεηαο.Σα 

εθθξεµή ρξεζηµνπνηνύληαη ζε δηάθνξα είδε µεραληθώλ ζπζθεπώλ όπσο πρ 

ζε θάπνηνπο ηύπνπο ξνινγηώλ. Ο βαζηθόηεξνο ηύπνο εθθξεµνύο είλαη ην απιό 

εθθξεµέο. ε έλα απιό εθθξεµέο , ην νπνίν ηαιαληώλεηαη µπξνο θαη πίζσ ππό 

έλαλ ζηαζεξό άμνλα , ε µάδα ηνπ αληηθεηµέλνπ µπνξεί λα ζεσξεζεί όηη είλαη 

νµνηόµνξθα θαηαλεµεµέλε ζην αησξνύµελν αληηθείµελν. Αλ ην εθθξεκέο 

εθηξαπεί από ηε ζέζε ηζνξξνπίαο ηνπ, πνπ είλαη ε θαηαθόξπθε επζεία πνπ 

δηέξρεηαη από ην ζηαζεξό ζεκείν θαη ην θέληξν βάξνπο ηνπ, ηόηε, ιόγσ 

βαξύηεηαο, ην εθθξεκέο ηίζεηαη ζε θίλεζε. Δπεηδή ην ζθνηλί δελ αιιάδεη κήθνο, 

ηνπιάρηζηνλ ζεσξεηηθά, ην εθθξεκέο εθηειεί κέξνο θπθιηθήο θίλεζεο ζε θύθιν 

πνπ νξηνζεηείηαη από ην ζηαζεξό ζεκείν θαη ην κήθνπο ηνπ ζρνηληνύ. Αλ δελ 

ππάξρνπλ απώιεηεο ελέξγεηαο, θπξίσο ιόγσ ηξηβώλ, ην εθθξεκέο 

εθηειεί ηαιάλησζε. Αλ ε γσλία εθηξνπήο είλαη πνιύ κηθξή, ηόηε ε ηαιάλησζε 

ηνπ εθθξεκνύο κπνξεί λα ζεσξεζεί απιή αξκνληθή ηαιάλησζε. 

Ο ζθνπόο ηεο πηπρηαθήο απηήο εξγαζίαο ζα είλαη ε θαηαζθεπή παθέηνπ 

δηδαθηηθώλ πξνζνκνηώζεσλ ησλ κεραληθώλ ηαιαληώζεσλ ελόο απινύ 

εθθξεκνύο ζην Matlab. Δπηζήο, ζα κειεηήζνπκε ηηο κεραληθέο ηαιαληώζεηο 

ελόο απινύ εθθξεκνύο θαη ηδηαίηεξα ηελ αξρηθή γσλία θαη ηαρπηήηα θαη ηελ 

επηηάρπλζε βαξύηεηαο, νπηηθνπνηώληαο ηελ εθηέιεζε ηνπ απινύ εθθξεκνύο 

ζε ξπζκό πξνζνκνίσζεο. 

 

https://el.wikipedia.org/wiki/?�?�???
https://el.wikipedia.org/wiki/?�?�?
https://el.wikipedia.org/wiki/?�?�?
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ABSTRACT 

 

MATLAB (matrix laboratory) is a numerical computing environment and a 

fourth-generation programming language. It saves and makes operations 

based on matrix algebra. It is primarily used for solving mathematical 

problems , however it is very “powerful” and can be used for programming.  

MATLAB provides the user the ability to manufacture its own graphical 

interfaces, (GUI). The usefulness of this feature is great because programs - 

applications containing graphical interface become more friendly to the end 

user. So there are many advantages to using a windows environment. But the 

initial correct design of a user interface is important  in order to create a 

simple and functional graphical user interface (GUI), without unnecessary 

elements that complicate the simple user. 

The pendulum, analyzing as an entity composed of an object of any shape 

and mass, which is suspended from a fixed point and is oscillated back and 

forth under the influence of gravity. Pendulums are used in various kinds of 

mechanical devices such as for example some types of clocks . The main 

pendulum type is the simple pendulum. In a simple pendulum that oscillates 

back and forth at a fixed axis, the mass of the object can be considered to be 

uniformly distributed in the suspended object. If the pendulum deflected from 

its position of equilibrium, which is the vertical line passing through the fixed 

point and the center of gravity, then, by gravity, the pendulum is set in motion. 

As the rope length is not changed, at least theoretically, the pendulum of the 

circular motion in a circle delimited by the fixed point and the length of the 

rope. If there are no energy losses, mainly due to friction, the pendulum 

oscillates. If the deflection angle is too small, then the oscillation of the 

pendulum can be considered simple harmonic motion. 

The aim of this thesis  is the teaching simulation package construction of 

mechanical oscillations of a simple pendulum in MATLAB. Likewise, we will 

study the mechanical oscillations of a simple pendulum and particularly the 

initial angle and velocity and the acceleration of gravity, visualizing the 

execution of the simple pendulum in simulation speed. 
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1. ΜΗΥΑΝΙΚΔ ΣΑΛΑΝΣΧΔΙ ΑΠΛΟΤ ΔΚΚΡΔΜΔ 

 

1.1. Απλό Δκκπεμέρ 

 
Έλα εθθξεκέο είλαη έλα ζσκάηην ζπγθεθξηκέλεο κάδαο θαη βάξνπο , ην νπνίν 
αησξείηαη από έλα ζεκείν πεξηθνξάο έηζη ώζηε λα κπνξεί λα ηαιαληώλεηαη 
ειεύζεξα. 
 
Όηαλ ην εθθξεκέο κεηαηνπίδεηαη από ηελ εξεκία ζηελ νπνία βξίζθεηαη ζην 
ζεκείν ηζνξξνπίαο , είλαη ππνθείκελν ζε κία δύλακε επαλαθνξάο εμαηηίαο ηεο 
βαξύηεηαο, ε νπνία ην επηηαρύλεη λα επαλέιζεη ζην ζεκείν ηζνξξνπίαο . όηαλ 
αθήλεηαη ειεύζεξν , ε δύλακε επαλαθνξάο πξνθαιεί ηελ ειεύζεξε 
ηαιάλησζε γύξσαπό ην ζεκείν ηζνξξνπίαο , θάλνληαο ηαιάλησζε 
επαλεηιεκκέλα πξνο πίζσ .Ο ρξόλνο πνπ ρξεηάδεηαη λα γηα πξαγκαηνπνηεζεί 
έλαο πιήξεο θύθινο, δειαδή κηα δεμηά θαη κηα αξηζηεξή ηαιάλησζε σο πξνο 
ην ζεκείν ηζνξξνπίαο νλνκάδεηαη πεξίνδνο. 

 

Σν απιό εθθξεκέο είλαη έλα εμηδαληθεπκέλν καζεκαηηθό κνληέιν.Έρεη έλα 

ζσκάηην κε ζπγθεθξηκέλν βάξνο θαη κάδα ζην ηέινο κηαο ξάβδνπ ,κε κάδα 

ακειεηέα , ην νπνίν ηαιαληώλεηαη από έλα ζεκείν πεξηθνξάο ρσξίο ηελ 

επίδξαζε ηξηβώλ θαη εμσηεξηθώλ δπλάκεσλ.Όηαλ ηνπ δνζεί κία αξρηθή ώζεζε 

ηόηε ζα βάιιεηαη ζε ειεύζεξε ηαιάλησζε κε ζηαζεξό πιάηνο. Σα πξαγκαηηθά 

εθθξεκή θπζηθά θαη επεξεάδνληαη από ηξηβέο θαη ηελ αληίζηαζε ηνπ αέξα ,έηζη 

ην πιάηνο ηεο ηαιάλησζεο ηνπο ζηαδηαθά κεηώλεηαη. 
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1.2. Μησανικέρ Σαλανηώζειρ 

 

Πεξίνδνο Σαιάλησζεο Σνπ Απινύ Δθθξεκνύο  

Ζ πεξίνδνο ηαιάλησζεο ελόο απινύ εθθξεµνύο εμαξηάηαη από ην µήθνο ηεο 

ξάβδνπ , ηελ επηηάρπλζε ηεο βαξύηεηαο θαη ζε έλα µηθξό βαζµό από ηελ 

µέγηζηε γσλία ηαιάλησζεο , ζ0 , πνπ ζα απνµαθξπλζεί ην εθθξεµέο από ηνλ 

νξηδόληην άμνλα πνπ θαιείηαη πιάηνο . Δίλαη αλεμάξηεηε από ηε µάδα ηνπ 

ζσµάηηνπ πνπ βξίζθεηαη ζηελ άθξε ηεο ξάβδνπ . Αλ ην πιάηνο είλαη 

πεξηνξηζµέλν ζε µηθξέο ηαιαληώζεηο , ηόηε ε πεξίνδνο Σ ηνπ απινύ 

εθθξεµνύο είλαη ρξόλνο πνπ δηαξθεί γηα λα πξαγµαηνπνηεζεί έλαο πιήξεο 

θύθινο.Όπνπ ην L είλαη ην µήθνο ηνπ εθθξεµνύο θαη ην g είλαη ε ηνπηθή 

επηηάρπλζε ηεο βαξύηεηαο .Γηα µηθξήο γσλίαο ηαιαληώζεηο , ε πεξίνδνο 

ηαιάλησζεο είλαη αθξηβώο ίδηα , αλεμαξηήηνπ ηνπ µεγέζνπο ηεο γσλίαο 

ηαιάλησζεο θαη γηα ηνλ ιόγν απηόλ ε πεξίνδνο είλαη αλεμάξηεηε ηνπ πιάηνπο 

ηαιάλησζεο. Οη επηηπρεµέλεο ηαιαληώζεηο ηνπ εθθξεµνύο αθόµα θαη όηαλ 

µεηαβάιιεηαη ην πιάηνο δηαξθνύλ ηνλ ίδην αθξηβώο ρξόλν . 

 

Σαρύηεηα 

Ζ ηαρύηεηα ελόο ζώκαηνο κεηαβάιιεηαη όηαλ κεηαβάιιεηαη είηε ην κέηξν ηεο 

ηαρύηεηαο (ην ζώκα θηλείηαη γξεγνξόηεξα ή αξγόηεξα) είηε ε θνξά ηεο (ην 

ζώκα "ζηξίβεη" θαη αιιάδεη θαηεύζπλζε).  

 

Δπηηάρπλζε ηεο βαξύηεηαο 

ηε θπζηθή, ε επηηάρπλζε ηεο βαξύηεηαο είλαη ε επηηάρπλζε πνπ απνθηάεη 

έλα ζώκα όηαλ βξεζεί κέζα ζην βαξπηηθό πεδίν ηεο Γεο. πκβνιίδεηαη 

δηεζλώο κε ην γξάκκα g. Δίλαη κέγεζνο δηαλπζκαηηθό όπσο αθξηβώο θαη ε 

επηηάρπλζε. Ζ ηηκή ηεο δελ εμαξηάηαη από ην βάξνο ηνπ ζώκαηνο θαη έρεη ηηκή 

πεξίπνπ 9,8 m/s2 ζηελ επηθάλεηα ηεο Γεο. 

 

πρλόηεηα 

πρλόηεηα (f) ηεο ηαιάλησζεο  νλνκάδεηαη ν αξηζκόο ησλ πιήξσλ 

ηαιαληώζεσλ N πνπ θάλεη έλα ζώκα πξνο ην αληίζηνηρν ρξνληθό δηάζηεκα t. 

 

 

 

https://el.wikipedia.org/wiki/%CE%A6%CF%85%CF%83%CE%B9%CE%BA%CE%AE
https://el.wikipedia.org/wiki/%CE%95%CF%80%CE%B9%CF%84%CE%AC%CF%87%CF%85%CE%BD%CF%83%CE%B7
https://el.wikipedia.org/wiki/%CE%93%CE%B7
https://el.wikipedia.org/wiki/%CE%94%CE%B9%CE%AC%CE%BD%CF%85%CF%83%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%9C%CE%AD%CF%84%CF%81%CE%BF
https://el.wikipedia.org/wiki/%CE%94%CE%B5%CF%85%CF%84%CE%B5%CF%81%CF%8C%CE%BB%CE%B5%CF%80%CF%84%CE%BF
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1.3 Υαπακηηπιζηίκα μεγέθη ηος απλού εκκπεμούρ 

 

Ζ απόζηαζε ηνπ ζηαζεξνύ ζεκείνπ από ην θέληξν ηεο ζθαίξαο 

νλνκάδεηαη κήθνο l ηνπ απινύ εθθξεκνύο. 

 

Ζ γσλία ζ,θαηά ηελ νπνία απνκαθξύλνπκε ην εθθξεκέο από ηελ ζέζε 

ηζνξξνπίαο ηνπ,νλνκάδεηαη πιάηνο ηνπ απινύ εθθξεκνύο. 

 
Ζ θίλεζε ηνπ εθθξεκνύο από ην ζεκείν A ζην ζεκείν A' θαη ε επηζηξνθή ηνπ 
από ην A' ζην A νλνκάδεηαη κηα ηαιάλησζε. 

 

1.4. Aπμονική ηαλάνηωζη απλού εκκπεμούρ 

 

Ζ ηαιάλησζε ελόο απινύ εθθξεκνύο  είλαη γξακκηθή αξκνληθή 
ηαιάλησζε ζεσξνύκε  ην ζώκα ζε κηα  ηπραία ζέζε Γ  ηεο  ηξνρηάο  ηνπ, όπνπ 
ε απνκάθξπλζή  ηνπ  είλαη x θαη  ην λήκα ζρεκαηίδεη γσλία θ κε  ηελ 
θαηαθόξπθε.Λόγσ  ηεο κηθξήο γσλίαο ε απνκάθξπλζε x  ηαπηίδεηαη κε  ην 
ηόμν ΓΟ. 

 

Σν ζώκα ζηε ζέζε απηή  δέρεηαη δπν δπλάκεηο: α) ηελ  ηάζε Σ  ηνπ λήκαηνο 

θαη  β) ην βάξνο  ηνπ Β. 

 

 

 

 

 

 

http://3.bp.blogspot.com/-kE5G0ES6c_s/UWdqV_CsPyI/AAAAAAAAU2k/bMGEakci4No/s1600/%CE%95%CE%9A%CE%9A%CE%A1%CE%95%CE%9C%CE%95%CE%A3(36).gif
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2. ΠΡΟΟΜΟΙΧΗ ΚΑΙ ΟΠΣΙΚΟΠΟΙΗΗ  

 
2.1. Η ζημαζία ηηρ πποζομοίωζηρ  
 
Πξνζνκνίσζε (simulation) είλαη ε κέζνδνο κειέηεο ελόο ζπζηήκαηνο (ελόο 
αληηθεηκέλνπ, ελόο θαηλνκέλνπ, κηαο δξαζηεξηόηεηαο, κηαο δηαδηθαζίαο) κε ηε 
βνήζεηα ελόο άιινπ ζπζηήκαηνο. Δπίζεο, κία αλαπαξάζηαζε ή έλα κνληέιν 
πνπ έρεη θαηαζθεπαζηεί γηα λα αλαπαξαζηήζεη θαη λα επηηξέςεη ηελ 
θαηαλόεζε ηεο ιεηηνπξγίαο ελόο ζπζηήκαηνο.Σν ζύζηεκα πξνζνκνίσζεο 
«κηκείηαη» ηε ζπκπεξηθνξά απηνύ πνπ αλαπαξηζηά θαη ζπλεπώο επηηξέπεη ηελ 
εμνηθείσζε κε ηα ραξαθηεξηζηηθά ηνπ θαη θαηαλόεζε ησλ ιεηηνπξγηώλ ηνπ.Σν 
ζύζηεκα πξνζνκνίσζεο ζηηο πεξηζζόηεξεο πεξηπηώζεηο ζήκεξα είλαη έλα 
κνληέιν πνπ «εθηειείηαη» ζ’ έλα ππνινγηζηή .Τπάξρεη θαη ε αμηνιόγεζε ηνπ 
κνληέινπ (ύγθξηζε ησλ απνηειεζκάησλ κε ηα αληίζηνηρα πξαγκαηηθά). 
 
Μεξηθά πιενλεθηήκαηα ηεο πξνζνκνίσζεο είλαη ε επαλαιεςηκόηεηα όζνλ 
αθνξά ζηα απνηειέζκαηα, ε δπλαηόηεηα εθηέιεζεο ηνπ εηθνληθνύ πεηξάκαηνο 
ζε νπνηνδήπνηε πεξηβάιινλ, ε επθνιία ρεηξηζκνύ κεηαβιεηώλ ηνπ 
πεξηβάιινληνο ή ησλ αιιειεπηδξάζεσλ, ε αζθάιεηα,ζηελ αληηκεηώπηζε ηνπ 
πξνβιήκαηνο  αδπλακίαο ηεο πξόζβαζεο ζην ζύζηεκα,ζηελ θαιύηεξε 
θαηαλόεζε θαη απνηειεί εξγαιείν πξόβιεςεο.Δπίζεο, είλαη ε αλάιπζε ησλ 
απνηειεζκάησλ, πνπ ζπρλά γίλεηαη κε ηελ νπηηθνπνίεζή ηνπο.  
 
2.2. Η ζημαζία ηηρ οπηικοποίηζηρ  
 
Ο όξνο ρξεζηκνπνηείηαη ζπλήζσο γηα λα απνδώζνπκε ηε γξαθηθή 
αλαπαξάζηαζε δεδνκέλσλ θαη ελλνηώλ κε ηε βνήζεηα ππνινγηζηηθώλ 
ζπζηεκάησλ. Οπηηθνπνίεζε (visualization)  είλαη ε ρξήζε εηθόλσλ πνπ 
παξάγνληαη από ππνινγηζηέο θαη ρξεζηκνπνηνύληαη γηα ηελ θαηαλόεζε 
δεδνκέλσλ θαη ελλνηώλ. Δπίζεο κηα κνξθή αλαπαξάζηαζεο δεδνκέλσλ κε ηε 
ρξήζε γξαθηθώλ γηα λα θαηαζηνύλ (ηα δεδνκέλα) πην θαηαλνεηά.Έρεη ηελ 
δπλαηόηεηα γηα  ηαπηόρξνλε νπηηθή παξνπζίαζε κεγάινπ όγθνπ δεδνκέλσλ 
ώζηε λα είλαη εθηθηή ε εξκελεία θαη ε θαηαλόεζή ηνπο.  
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3. ΔΙΑΓΧΓΗ ΣΟ MATLAB  
 

 
Σν ινγηζκηθό MATLAB, πνπ παίξλεη ην όλνκά ηνπ από ηηο ιέμεηο MATrix 
LABoratory, πξάγκα πνπ ππνδειώλεη ην γεγνλόο όηη ε ιεηηνπξγία ηνπ 
βαζίδεηαη εμ νινθιήξνπ ζηε ρξήζε πηλάθσλ, ζηνηρεία ησλ νπνίσλ κπνξεί λα 
είλαη πξαγκαηηθνί ή κηγαδηθνί αξηζκνί θαη είλαη έλα ζύγρξνλν νινθιεξσκέλν 
καζεκαηηθό παθέην γηα πςειήο απόδνζεο αξηζκεηηθνύο ππνινγηζκνύο. Δίλαη 
έλα δηαδξαζηηθό (interactive) πξόγξακκα γηα αξηζκεηηθνύο ππνινγηζκνύ,γηα 
αλάπηπμε αιγνξίζκσλ,νπηηθνπνίεζε δεδνκέλσλ θαη γηα θαηαζθεπή 
γξαθεκάησλ, αιιά παξέρεη επίζεο θαη ηε δπλαηόηεηα πξνγξακκαηηζκνύ, θάηη 
πνπ ην θαζηζηά έλα ρξήζηκν εξγαιείν γηα όινπο όζνπο αζρνινύληαη κε ηηο 
ζεηηθέο επηζηήκεο.  
 
 
Σν MATLAB απνηειεί έλα εμειηγκέλν ππνινγηζηηθό εξγαιείν, ην νπνίν κπνξεί 
λα βξεη εθαξκνγή ζε δηάθνξνπο ηνκείο ηεο επηζηήκεο αιιά βέβαηα θαη ηεο 
πξάμεο, όπσο γηα παξάδεηγκα ηε κεραληθή, ηελ ηαηξηθή, ηηο ζεηηθέο 
επηζηήκεο,ηελ νηθνλνκία θαζώο θαη γεληθά ηε βηνκεραληθή παξαγσγή. 
Μάιηζηα, ην θάζκα ησλ εθαξκνγώλ ηνπ ζπγθεθξηκέλνπ παθέηνπ ινγηζκηθνύ 
δηεπξύλεηαη ζπλερώο θαη πεξηζζόηεξν, αλαδεηθλύνληαο κε απηό ηνλ ηξόπν ηηο 
πνιιαπιέο δπλαηόηεηεο ηνπ, όπσο ηελ πςειή απόδνζε θαη ηαρύηεηα 
ππνινγηζηηθώλ αλαιύζεσλ, ηελ δπλαηόηεηα πξνζνκνίσζεο θπζηθώλ 
ζπζηεκάησλ, ηελ δπλαηόηεηα πινπνίεζεο αιγνξίζκσλ, ηελ δπλαηόηεηα 
ακθίδξνκεο επηθνηλσλίαο κε πιεζώξα άιισλ πξνγξακκάησλ θαη εθαξκνγώλ, 
ηελ πςειήο πνηόηεηαο γξαθηθέο απεηθνλίζεηο θαη animations, ηελ δπλαηόηεηα 
ζύλδεζεο κε δηάθνξεο ζπζθεπέο θαηαγξαθήο θαη ηελ θηιηθόηεηα πξνο ην 
ρξήζηε θαη ηνλ δηαδξαζηηθό ραξαθηήξα. 
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3.1. Βαζικέρ Ππάξειρ και Οπιζμόρ Μεηαβληηών  
 
 

 
 

Βαζικέρ Ππάξειρ 
 
Σν MATLAB κπνξεί λα ρξεζηκνπνηεζεί ζαλ απιή αξηζκνκεραλή.Γηα ηηο 
βαζηθέο πξάμεηο ρξεζηκνπνηνύληαη ηα ζύκβνια πνπ θαίλνληαη ζηνλ πην θάησ 
πίλαθα: 
 

 
 
Ζ MATLAB αθνινπζεί ηνπο ζπλήζεηο αιγεβξηθνύο θαλόλεο γηα ηελ ζεηξά 
εθηέιεζεο πξάμεσλ: 
 

 ηελ πεξίπησζε πνπ ζε κηα αξηζκεηηθή παξάζηαζε ππάξρνπλ 
παξελζέζεηο εθηεινύληαη πξώηα νη πξάμεηο κέζα ζηηο παξελζέζεηο από 
κέζα πξνο ηα έμσ.  

 Ζ εθηέιεζε ησλ πξάμεσλ γίλεηαη πάληνηε από ηα αξηζηεξά πξνο ηα 
δεμηά.  

 Μεηαμύ ησλ βαζηθώλ αξηζκεηηθώλ πξάμεσλ πξώηα εθηειείηαη ε ύςσζε 
ζε δύλακε.  

 ηε ζπλέρεηα εθηεινύληαη νη πνιιαπιαζηαζκνί θαη νη δηαηξέζεηο κε ίδηα  

πξνηεξαηόηεηα.  

 Σειεπηαίεο εθηεινύληαη νη πξνζζέζεηο θαη νη αθαηξέζεηο κε ηελ ίδηα 
πξνηεξαηόηεηα.  
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Οπιζμόρ Μεηαβληηών 
 
Μία εληνιή εηζάγεηαη πιεθηξνινγώληαο ζην παξάζπξν εληνιώλ δεμηά από ην 
ζύκβνιν πξνηξνπήο ». Ζ εηζαγσγή ηεο εληνιήο νινθιεξώλεηαη κε ην πάηεκα 
ηνπ πιήθηξνπ Enter. ηελ πεξίπησζε πνπ δελ νξίδεηαη θάπνηα κεηαβιεηή, ε 
εληνιή εθηειείηαη θαη ην απνηέιεζκα εκθαλίδεηαη ζηελ νζόλε κεηά ηελ 
έθθξαζε ans. Ζ έθθξαζε ans απνηειεί κηα πξνεπηιεγκέλε κεηαβιεηή ε νπνία 
ρξεζηκνπνηείηαη γηα λα απνζεθεπηεί ην απνηέιεζκα ηεο εληνιήο.  
 
Σα νλόκαηα ησλ κεηαβιεηώλ, πξέπεη λα μεθηλνύλ κε θάπνην γξάκκα θαη λα 
αθνινπζνύληαη από άιια γξάκκαηα, αξηζκνύο, θαη ραξαθηήξεο ππνγξάκκηζεο 
(πρ_ ). Οη ραξαθηήξεο ζηίμεο δελ επηηξέπνληαη, δηόηη πνιινί από απηνύο 
έρνπλ ηδηαίηεξε ζεκαζία ζην matlab.To Matlab δελ δέρεηαη ειιεληθνύο 
ραξαθηήξεο γηα ηνλ νξηζκό ηνλ κεηαβιεηώλ. Ο πξώηνο ραξαθηήξαο κηαο 
κεηαβιεηήο ζα πξέπεη λα είλαη γξάκκα ηνπ ιαηηληθνύ αιθαβήηνπ. Σα νλόκαηα 
ησλ κεηαβιεηώλ κπνξνύλ λα έρνπλ κέρξη 31 ραξαθηήξεο. Οπνηνζδήπνηε 
ραξαθηήξαο κεηά ηνλ 31ν, αγλνείηαη.  
 
To Matlab δίλεη ηε δπλαηόηεηα ζην ρξήζηε λα εηζάγεη ζρόιηα καδί κε ηηο 

εληνιέο. Απηό επηηπγράλεηαη πιεθηξνινγώληαο ην ζύκβνιν επί ηνηο εθαηό (%) 

ζηελ αξρή κηαο γξακκήο ή δίπια από κηα εληνιή. Οηηδήπνηε γξάθεηαη κεηά ην 

ζύκβνιν % αλαγλσξίδεηαη από ην Matlab σο ζρόιην. 

 
Μία εληνιή ζην Matlab εθηόο από αξηζκνύο, κεηαβιεηέο θαη αξηζκεηηθέο 
παξαζηάζεηο, κπνξεί λα πεξηιακβάλεη θαη ζπλαξηήζεηο. To Matlab δηαζέηεη 
κία πιεζώξα έηνηκσλ ζπλαξηήζεσλ γηα ηελ πινπνίεζε ελόο κεγάινπ αξηζκνύ 
καζεκαηηθώλ ππνινγηζκώλ. Κάζε ζπλάξηεζε έρεη έλα όλνκα θαη κία 
παξάκεηξν (αξηζκό, κεηαβιεηή, αξηζκεηηθή παξάζηαζε) κέζα ζε παξελζέζεηο.  
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3.2. M-Files  
 

To Matlab παξέρεη ηε δπλαηόηεηα απνζήθεπζεο κηαο αθνινπζίαο εληνιώλ ζε 
έλα αξρείν θαη ζηε ζπλέρεηα ηελ εθηέιεζε απηώλ κε κία κόλν εληνιή. Σα M-
Files είλαη αξρεία κε θαηάιεμε .m , π.ρ example.m. 
  
Σα M-Files είλαη εηδηθά αξρεία ηα νπνία πεξηέρνπλ εληνιέο θαη δηαθξίλνληαη ζε 
αξρεία εληνιώλ θαη αξρεία ζπλαξηήζεσλ. 
  
      Σα αξρεία εληνιώλ:  
 
 Δίλαη ρξήζηκα γηα ηελ εηζαγσγή δεδνκέλσλ  θαη όηαλ ν ρξήζηεο πξέπεη 

λα επαλαιάβεη κηα ξνή εληνιώλ θαη πξάμεσλ πνιιέο θνξέο γηα 
δηαθνξεηηθέο ηηκέο. 

 Έλα αξρείν εληνιώλ δελ δέρεηαη σο νξίζκαηα νύηε κεηαβιεηέο εηζόδνπ 
νύηε κεηαβιεηέο εμόδνπ.  

 
 Οη κεηαβιεηέο ελόο αξρείνπ εληνιώλ κεηά ηελ εθηέιεζή ηνπο 

απνζεθεύνληαη ζην ρώξν εξγαζίαο θαη είλαη δηαζέζηκεο είηε ζε άιια 
αξρεία εληνιώλ είηε ζε απιέο εληνιέο πνπ δίδνληαη από ην command 
window. Πξόθεηηαη δειαδή γηα θαζνιηθέο κεηαβιεηέο (global variables).  

 
        Σα αξρεία ζπλαξηήζεσλ : 
 
 Οη ζπλαξηήζεηο απνζεθεύνληαη ζε μερσξηζηά αξρεία θαη κπνξνύλ λα 

θιεζνύλ γηα εθηέιεζε από ην θπξίσο πξόγξακκα ην νπνίν είλαη ηύπνπ 
script.  

 
 H επηθνηλσλία κε ην πξόγξακκα γίλεηαη κέζσ νξηζκάησλ, ηα νπνία 

πεξηέρνπλ κεηαβιεηέο εηζόδνπ θαη εμόδνπ. 
 
 Οη κεηαβιεηέο είλαη ηνπηθά νξηζκέλεο θαη όρη όπσο ζηα αξρεία θεηκέλνπ 

όπνπ νη κεηαβιεηέο είλαη θαζνιηθήο εκβέιεηαο.  
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3.3. Σο Matlab ωρ Γλώζζα Ππογπαμμαηιζμού 
 

To Matlab σο γιώζζα πξνγξακκαηηζκνύ δηαζέηεη έλα πινύζην ζύλνιν 
εξγαιείσλ πνπ κπνξνύλ λα ρξεζηκνπνηεζνύλ γηα ηνλ έιεγρν ηεο ξνήο ελόο 
πξνγξάκκαηνο. Έλα πξόγξακκα είλαη κηα αθνινπζία εληνιώλ πνπ ζηελ 
απινύζηεξε ηνπ κνξθή νη εληνιέο εθηεινύληαη ε κία κεηά ηελ άιιε, κε ηε 
ζεηξά πνπ έρνπλ πιεθηξνινγεζεί. Σηο πεξηζζόηεξεο θνξέο ζε πην ζύλζεηα 
πξνγξάκκαηα, δηαθνξεηηθέο κεηαβιεηέο εηζόδνπ απαηηνύλ ηελ ππό ζπλζήθε 
εθηέιεζε θάπνησλ ηκεκάησλ εληνιώλ ηνπ πξνγξάκκαηνο ή κπνξεί λα 
απαηηείηαη ε επαλάιεςε κηαο αθνινπζίαο εληνιώλ.  
 
Οη βαζηθέο εληνιέο ηνπ πξνγξαµµαηηζµνύ ρσξίδνληαη ζε δύν θαηεγνξίεο, ηηο 
εληνιέο ειέγρνπ ξνήο θαη ηηο εληνιέο γηα επαλαιεπηηθέο δηαδηθαζίεο. ηελ 
πξώηε θαηεγνξία αλήθεη ε εληνιή if, ελώ ζηε δεύηεξε νη εληνιέο for θαη while.  
 
Ζ δνκή if — end ρξεζηκνπνηείηαη ζηελ πεξίπησζε πνπ ππάξρεη κηα ακνηβαία 
απνθιεηόκελε πεξίπησζε πνπ θαζνξίδεηε από ηελ ηζρύ κηαο ζπλζήθεο. Ζ 
δνκή if — else — end ρξεζηκνπνηείηαη ζηελ πεξίπησζε πνπ ππάξρνπλ δύν 
ακνηβαία απνθιεηόκελεο πεξηπηώζεηο πνπ θαζνξίδνληαη από ηελ ηζρύ κηαο 
ζπλζήθεο. Σέινο ε δομή if — else if — else — end ρξεζηκνπνηείηαη ζηελ 
πεξίπησζε πνπ ππάξρνπλ πεξηζζόηεξεο από δύν ακνηβαία απνθιεηόκελεο 
πεξηπηώζεηο.  
 
Οη επαλαιεπηηθέο δηαδηθαζίεο ρξεζηµνπνηνύληαη ζηηο πεξηπηώζεηο πνπ 
απαηηείηαη ε επαλαιεπηηθή εθηέιεζε µηαο ή πεξηζζνηέξσλ εληνιώλ. ηηο 
δηαδηθαζίεο απηέο δεµηνπξγείηαη µία θπθιηθή δηαδηθαζία, πνπ απνθαιείηαη 
βξόρνο, ε νπνία εθηειείηαη επαλαιεπηηθά µέρξη λα παξαβηαζηεί έλα θξηηήξην 
επαλάιεςεο. ηνλ πξνγξαµµαηηζµό µε ην MATLAB νη βαζηθέο εληνιέο 
δεµηνπξγίαο ελόο βξόρνπ είλαη νη for θαη while. 
 
Ο βξόρνο for είλαη κία  εληνιή πνπ εθηειείηαη γηα πξνθαζνξηζκέλν αξηζκό 
επαλαιήςεσλ ελώ ν βξόρνο while ρξεζηκνπνηείηαη γηα λα επαλαιακβάλεη ηελ 
εθηέιεζε κηαο εληνιήο ή ελόο κπινθ εληνιώλ κε βάζε ηελ απνηίκεζε κηαο 
ινγηθήο έθθξαζεο. 
 
Ζ δνκή switch επηηξέπεη ηελ επηινγή εθηέιεζεο δηαθνξεηηθώλ ζπλόισλ 
εληνιώλ αλάινγα κε ηελ ηηκή κηαο έθθξαζεο. Οπζηαζηηθά είλαη ελαιιαθηηθή 
ηεο δνκήο if –else if - else -end γηα ηελ πεξίπησζε όπνπ νη δηάθνξεο 
ειεγρόκελεο ζπλζήθεο είλαη ζπλζήθεο ηζόηεηαο. Ζ δνκή switch 
ρξεζηκνπνηείηαη ζπλήζσο γηα ηε δεκηνπξγία ελόο κελνύ επηινγώλ.  
 
Μεξηθέο έηνηκεο ζπλαξηήζεηο πνπ είλαη πινπνηεκέλεο ζηε Matlab, ηηο νπνίεο 
ρξεζηκνπνίεζα γηα ηελ πινπνίεζε ηνπ πξνγξάκκαηνο είλαη:  
 
Str2double 
Μεηαηξέπεη ηε ζπκβνινζεηξά πνπ δέρεηαη σο είζνδν ζε κηα αλαπαξάζηαζε 
πξαγκαηηθνύ αξηζκνύ. Ζ ζπκβνινζεηξά ζα πξέπεη λα είλαη ζε κηα 
αλαπαξάζηαζε ραξαθηήξα ηύπνπ ASCII πνπ αληηζηνηρεί ζε έλα πξαγκαηηθό 
αξηζκό.  
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3.4. Γημιοςπγία GUI ζηο Matlab  
 
Σν ΜΑΣLΑΒ πξνζθέξεη ζην ρξήζηε ηε δπλαηόηεηα λα θαηαζθεπάζεη δηθέο ηνπ 
γξαθηθέο δηεπηθάλεηεο, (GUI). Ζ ρξεζηκόηεηα απηήο ηεο ιεηηνπξγίαο είλαη 
κεγάιε, επεηδή ηα πξνγξάκκαηα - εθαξκνγέο πνπ πεξηέρνπλ γξαθηθή 
δηεπηθάλεηα γίλνληαη πην θηιηθά ζηνλ ηειηθό ρξήζηε. Έηζη, ππάξρνπλ πνιιά 
πιενλεθηήκαηα από ηε ρξήζε παξαζπξηθνύ πεξηβάιινληνο. εκαληηθό ξόιν 
όκσο παίδεη θαη ε αξρηθή ζσζηή ζρεδίαζε κηαο δηεπηθάλεηαο ρξήζηε, έηζη 
ώζηε λα δεκηνπξγεζεί κηα απιή θαη ιεηηνπξγηθή γξαθηθή δηεπηθάλεηα ρξήζηε 
(GUI) , xσξίο πεξηηηά ζηνηρεία πνπ ζα πεξηπιέθνπλ ηνλ απιό ρξήζηε. 
 
Ζ αλάπηπμε κίαο εθαξκνγήο ζε GUI ρσξίδεηαη ζε ηέζζεξα ζηάδηα:  
 
 Θεσξεηηθή ζρεδίαζε ηεο εθαξκνγήο πξηλ ηελ πινπνίεζή ηεο ζε MATLAB.  

 ρεδίαζε ηεο εθαξκνγήο ζην θαηάιιειν πεξηβάιινλ (GUIDE Layout 
Editor) θαη δεκηνπξγία ησλ απαηηνύκελσλ αληηθεηκέλσλ.  

 Καζνξηζκόο ησλ ηδηνηήησλ ηνπ GUI θαη ηνπ θάζε αληηθεηκέλνπ.  

 Πξνγξακκαηηζκόο ηνπ θάζε αληηθεηκέλνπ, εάλ ρξεηάδεηαη.  
 

To GUIDE είλαη ην πξόγξακκα ζρεδηαζκνύ GUI ηεο Matlab. Δκθαλίδεηαη κε 
ηελ εληνιή GUIDE θαη καο δίλεη ηε δπλαηόηεηα λα ζρεδηάζνπκε ην GUI θαη λα 
πξνζζέζνπκε ηνλ θώδηθα. 

 
Έλα GUI απνηειείηαη ζπλήζσο από δηάθνξα παξάζπξα, ηα νπνία πεξηέρνπλ 
πνηθίια ζηνηρεία ειέγρνπ όπσο πεδία θεηκέλνπ, γξακκέο θύιηζεο, ιίζηεο, 
πεδία εηζαγσγήο θεηκέλνπ θ.α. Σα παξάζπξα απηά είλαη δπλαηόλ λα θαινύλ ην 
έλα ην άιιν, λα δέρνληαη δεδνκέλα από ην ρξήζηε, λα κεηαβηβάδνπλ πηζαλώο 
ηα δεδνκέλα από ην έλα παξάζπξν ζην άιιν θαη γεληθά λα επηηεινύλ 
δηάθνξεο ιεηηνπξγίεο. Σν GUIDE γηα λα ην πεηύρεη απηό δεκηνπξγεί γηα θάζε 
λέν παξάζπξν δύν αξρεία. Σα αξρεία απηά είλαη ην Fig-file θαη ην M-file.  
 
Σν Fig-file νπζηαζηηθά είλαη ην παξάζπξν–figure, όπνπ ην ΜΑΣLΑΒ 
απνζεθεύεη ηα ζηνηρεία ειέγρνπ θαη ηελ αθξηβή ζέζε ηνπο. Δδώ ν 
πξνγξακκαηηζηήο ζρεδηάδεη ηελ εκθάληζε ηνπ παξαζύξνπ.  
 
ην M-file ν πξνγξακκαηηζηήο πξέπεη λα γξάςεη ηνλ θώδηθα πνπ ζα 
ελζσκαησζεί ζηα ζηνηρεία ειέγρνπ (π.ρ. θνπκπηά ή θόξκεο εηζαγσγήο 
δεδνκέλσλ), ώζηε απηά λα επηηειέζνπλ ηηο επηζπκεηέο ιεηηνπξγίεο.  
 
Πξέπεη λα ζεκεησζεί όηη θάζε αξρείν *.fig πξέπεη λα ζπλνδεύεηαη από ην 
αληίζηνηρν αξρείν *.m (κε ην ίδην όλνκα). Αλ γηα θάπνην ιόγν, ραζεί ή 
θαηαζηξαθεί ην *.m αξρείν, ηόηε ην παξάζπξν *.fig δε ζα είλαη ιεηηνπξγηθό. 
Κάζε θνξά πνπ θάπνηνο ρξήζηεο δεκηνπξγεί έλα λέν παξάζπξν (figure),  ην  
GUIDE δεκηνπξγεί απηνκάησο θαη ηνπο δπν πξναλαθεξζέληεο ηύπνπο 
αξρείσλ. 
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4. ΔΚΣΔΛΔΗ ΠΡΟΟΜΟΙΧΗ ΑΠΛΟΤ ΔΚΚΡΔΜΟΤ 
 
4.1. Θεωπηηικόρ ζσεδιαζμόρ εθαπμογήρ  

Ζ εθαξκνγή πνπ ζα δεκηνπξγήζνπκε αθνξά ηελ κειέηε ησλ κεραληθώλ 

ηαιαληώζεσλ ελόο απινύ εθθξεκνύο, νπηηθνπνηώληαο ηελ εθηέιεζε ηνπ 

απινύ εθθξεκνύο ζε ξπζκό πξνζνκνίσζεο πνπ επηιέγεη ν ρξήζηεο.  

Οη πξάμεηο πνπ ζα ππνινγίδεη ε εθαξκνγή ζα αθνξνύλ ηελ εμάξηεζε ηνπ 

κήθνπο εθθξεκνπο, ηελ αξρηθή γσλία θαη ηαρύηεηα θαη ηεv επίηαρπλζε 

βαξύηεηαο. Γηα ηελ θαιύηεξε ιεηηνπξγία ηνπ ζπγθεθξηκέλνπ πξνγξάκκαηνο, νη 

ηηκέο ζηηο κεηαβιεηέο είλαη εληόο θαζνξηζκέλσλ νξηαθώλ ηηκώλ.  

Ο ρξήζηεο ζα ρεηξίδεηαη ην πξόγξακκα κέζσ κηαο δηεπηθάλεηαο, ε νπνία ζα 

πεξηέρεη ηα απαξαίηεηα ζηνηρεία ειέγρνπ:  

 5 θνπκπηά εθηέιεζεο εληνιώλ (push_button) γηα λα εθηεινύλ ηηο 

ιεηηνπξγίεο Δθηέιεζε, Γηαθνπή, Αλαλέσζε, Έμνδνο, Βνήζεηα.  

 6 ζηνηρεία ειέγρνπ (edit_text) γηα λα πάξνπκε ηελ ηηκή πνπ ζα εηζάγεη 

κέζα ζε απηό ν ρξήζηεο.   

 Γεκηνπξγία γξαθήκαηνο (axes) ζε πξαγκαηηθό ρξόλν γηα νπηηθνπνίεζε 

ησλ απνηειεζκάησλ.  

 

4.2. σεδιαζμόρ εθαπμογήρ  

Αξρηθά εθθηλνύκε ην GUIDE θαη δεκηνπξγνύκε έλα λέν παξάζπξν-figure. Σν 

απνζεθεύνπκε δίλνληάο ηνπ ηαπηόρξνλα ην όλνκα gcentral.ε απηό ην ζεκείν 

ην ΜΑΣLΑΒ απηνκάησο εθθηλεί ηνλ Μ-file editor θαη δεκηνπξγεί ην αληίζηνηρν 

Μ-file. Παξαηεξνύκε όηη ζην Μ-file δεκηνπξγνύληαη θάπνηεο ελζσκαησκέλεο 

ζπλαξηήζεηο, όπσο είλαη νη αθόινπζεο:  

function varargout = g gcentral (varargin)  

function gcentral _OpeningFcn (hObject, eventdata, handles, varargin)  

function varargout = gcentral _OutputFcn (hObject, eventdata, handles) 

Οη παξαπάλσ ζπλαξηήζεηο πνπ ελζσκαηώζεθαλ ζην Μ-file, είλαη 
απαξαίηεηεο γηα ηε ζσζηή ιεηηνπξγία ηνπ παξαζύξνπ. Σν ΜΑΣLΑΒ γηα θάζε 
κία από απηέο ζπκπεξηιακβάλεη θάπνηα επεμεγεκαηηθά ζρόιηα.  
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πγθεθξηκέλα, ε πξώηε ζπλάξηεζε ρξεηάδεηαη ώζηε λα κπνξεί ν ρξήζηεο λα 
θαιεί ην παξάζπξν από ηε γξακκή εληνιώλ πιεθηξνινγώληαο ην όλνκά ηνπ 
(» gcentral). Δπηπιένλ, ν θώδηθαο πνπ πεξηιακβάλεηαη ζην ζώκα εληνιώλ ηεο 
δεύηεξεο ζπλάξηεζεο εθηειείηαη αθξηβώο πξηλ εθθηλήζεη ην παξάζπξν.Σέινο, 
νη εληνιέο πνπ ππάξρνπλ ζηελ ηξίηε ζπλάξηεζε, εμάγνπλ ηα απνηειέζκαηά 
ηνπο ζηε γξακκή εληνιώλ ηνπ ΜΑΣLΑΒ.  
 
Έπεηηα ζα αξρίζνπκε λα εηζάγνπκε από ηελ αξηζηεξή θάζεηε γξακκή 
εξγαιείσλ ηα δηάθνξα ζηνηρεία ειέγρνπ. Δηζάγνπκε πξώηα έλα πιαίζην 
(frame), αιιάδνληαο ην κέγεζόο ηνπ έηζη ώζηε λα θαιύπηεη ηνλ ρώξν ζηνλ 
νπνίν ζα βάινπκε ηα ζηνηρεηά έιεγρνπ ηεο εθαξκνγήο καο, θαζώο θαη ηελ 
δηακόξθσζε ηνπ.  
 
ηε ζπλέρεηα εηζάγνπκε όια ζηνηρεία ειέγρνπ πνπ ζα καο ρξεηαζηνύλ. 

Αλαιπηηθά, 5 push buttons,6 edit text,6 static text θαη axes. 

 

 

 

πλερίδνπκε αιιάδνληαο, εάλ ζέινπκε, γηα όια απηά ηα ζηνηρεία πνπ έρνπκε 

εηζάγεη ην ρξώκα ηνπο θαηά ηε βνύιεζε καο, θαζώο επίζεο θαη ην θείκελν 

πνπ ζα θαίλεηαη επάλσ ηνπο αιιά θαη ην κέγεζνο ησλ ζηνηρείσλ ειέγρνπ. 

Δπηπιένλ, όπσο πξναλαθέξακε, κπνξνύκε λα ηα ζηνηρίζνπκε γηα λα 

πεηύρνπκε νκνηόκνξθε εκθάληζε. 
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4.3. Ππογπαμμαηιζμόρ εθαπμογήρ  
 
ε απηό ην ζεκείν ζην αληίζηνηρν Μ–file, παξαηεξεί θαλείο όηη έρνπλ 
ελζσκαησζεί πνιιέο αθόκε ζπλαξηήζεηο. ηελ ζπλερεία ζα αξρίζνπκε ηνλ 
πξνγξακκαηηζκό ησλ push buttons, ηα νπνία ζα εθηεινύλ θάπνηεο ιεηηνπξγίεο.  
Μέζα ζην Μ-file ππάξρνπλ νη αληίζηνηρεο ζπλαξηήζεηο :  
 
function pushbutton1_Callback (hObject, eventdata, handles) %Δκηέλεζη  
 
function pushbutton2 _Callback (hObject, eventdata, handles) % Γιακοπή  
 
function pushbutton3 _Callback (hObject, eventdata, handles) % Βοήθεια  
 
function pushbutton4 _Callback (hObject, eventdata, handles) % Ανανέωζη  
 
function pushbutton5 _Callback (hObject, eventdata, handles) % Έξοδορ 
 
ηελ πξώηε ζα δειώζνπκε ηηο εληνιέο πνπ ρξεηάδνληαη γηα λα εθηειεζηεί ε 
ιεηηνπξγία Δθηέιεζε. Γειαδή ηελ εθηέιεζε ηεο εθαξκνγήο θαη ηελ 
ελεξγνπνίεζε ησλ ιεηηνπξγηώλ Αλαλέσζε θαη Έμνδνο.  
 
ηελ δεύηεξε ζα δειώζνπκε ηηο εληνιέο πνπ ρξεηάδνληαη γηα λα εθηειεζηεί ε 
ιεηηνπξγία Γηαθνπή. Γειαδή ηελ παύζε εθηέιεζεο ηεο εθαξκνγήο θαη ηελ 
ελεξγνπνίεζε ησλ ιεηηνπξγηώλ πλερεία, Αλαλέσζε θαη Έμνδνο.  
 
ηελ ηξίηε ζα δειώζνπκε ηηο εληνιέο πνπ ρξεηάδνληαη γηα λα εθηειεζηεί ε 
ιεηηνπξγία Βνήζεηα, όπνπ ζα παξαπέκπεη ζε βνεζεηηθό αξρείν κε 
επεμεγήζεηο. 
 
ηελ ηέηαξηε ζα δειώζνπκε ηηο εληνιέο πνπ ρξεηάδνληαη γηα λα εθηειεζηεί ε 

ιεηηνπξγία Αλαλέσζε. Γειαδή λα δηαγξάθεηαη ην όπνην απνηέιεζκα ηεο 

εθαξκνγήο θαη λα εκθαλίδνληαη θελά (Null) ηα edit texts, γηα λα εηζάγεη μαλά ν 

ρξήζηεο ηηο ηηκέο θαη ηελ ελεξγνπνίεζε ηελ ιεηηνπξγηάο Δθηέιεζε.  

ηελ πέκπηε ζα δειώζνπκε ηηο εληνιέο πνπ ρξεηάδνληαη γηα λα εθηειεζηεί ε 
ιεηηνπξγία Έμνδνο, όπνπ ζα θιείλεη ε εθαξκνγή.  
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4.4. Δκηέλεζη εθαπμογήρ  
 
Καηά ηελ εθηέιεζε ηνπ πξνγξάκκαηνο εκθαλίδεηαη ην figure ηεο εηθνληθήο 

απεηθόληζεο ησλ κεραληθώλ ηαιαληώζεσλ ηνπ απινύ εθθξεκνύο κε ηέζζεξηο 

αζθήζεηο όπνπ είλαη: 1)Απιό εθθξεκέο, 2)Απιό εθθξεκέο κε δηάλπζκα 

ηαρύηεηαο, 3)Απιό εθθξεκέο κε δηάλπζκαηα δπλάκεσλ θαη 4) Απιό εθθξεκέο 

κε δηάλπζκαηα ηαρύηεηαο θαη δπλάκεσλ. 
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ηελ Άζθεζε 1 εκθαλίδεηαη ην figure κε πξνθαζνξηζκέλεο ηηκέο ζηηο 

κεηαβιεηέο / παξακέηξνπο Μήθνο Δθθξεκνύο,Αξρηθή Γσλία,Αξρηθή 

Σαρύηεηα,Δπηηάρπλζε Βαξύηεηαο,Υξόλνο παξαηήξεζεο Ρπζκόο 

Πξνζνκνίσζεο. ηηο ηηκέο απηέο ππάξρεη ε δπλαηόηεηα αιιαγήο ηνπο. 

 

 
ηηο κεηαβιεηέο Αξρηθή Γσλία θαη Αξρηθή Σαρύηεηα ζα πξέπεη λα δώζνπκε 
ηηκή δηαθνξεηηθή ηνπ κεδελόο. ηηο κεηαβιεηέο Μήθνο Δθθξεκνύο θαη 
Δπηηάρπλζε Βαξύηεηαο ζα πξέπεη λα δώζνπκε ζεηηθέο ηηκέο. 
 
ηελ πεξίπησζε πνπ ν ρξήζηεο δελ δειώζεη ηηκή δηαθνξεηηθή ηνπ κεδελόο 
ηόηε εκθαλίδεηε κήλπκα ιάζνπο, κέζν ηεο εληνιήο : h=warndlg(warningstring). 
 
if arx_fi==0&arx_v==0 
    hfin=warndlg('Βάιηε ζηελ Αξρηθή Γσλία ή ζηελ Αξρηθή Σαρύηεηα ηνπ 
Δθθξεκνύο ηηκή δηαθνξεηηθή ηνπ κεδελόο'); 
    return 
else 
end 
 
Ζ εληνιή εκθαλίδεη έλα παξάζπξν δηαιόγνπ (dialog box) κε ην κήλπκα 
πξνεηδνπνίεζεο πνπ είλαη δεισκέλν ζην string.  
Ζ εληνιή h=questdlg(warningstring) εκθαλίδεη παξάζπξν δηαιόγνπ (dialog box) 
κε ην κήλπκα πξνεηδνπνίεζεο. Σν παξάζπξν δηαιόγνπ έρεη ηξία θνππηά, YES, 
NO, CANCEL θαη κε ηελ επηινγή ηνπο δίλνπλ ηνλ αλάινγν string ζηελ h.  
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Ο ρξήζεο δειώλεη ηηκέο ζηηο κεηαβιεηέο πνπ επηζπκεί, κέζν ησλ edit text, θαη 
παηώληαο ην push button Δθηέιεζε, ε εθαξκνγή αξρίδεη λα εθηειείηαη. 
 
 

 
 
 

 
 
Σν απιό εθθξεκέο είλαη κία ηδαληθή δηάηαμε πνπ απνηειείηαη από έλα 

ζθαηξίδην κάδαο m δεκέλν ζην έλα άθξν λήκαηνο κήθνπο ℓ.   Ζ γσλία ζ,είλαη ε 
γσλία λήκαηνο κε ηελ θαηαθόξπθν. Ζ θίλεζε ηνπ εθθξεκνύο από ηελ κία 
πιεπξά ζηελ άιιε θαη ε επηζηξνθή ηνπ νλνκάδεηαη ηαιάλησζε όπνπ Ν ν 
αξηζκόο ησλ επαλαιήςεσλ κηαο ηαιάλησζεο. 
 Ζ πεξίνδνο ηαιάλησζεο ηνπ ηζνύηαη κε: 
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ηελ Άζθεζε 2 εκθαλίδεηαη ην figure κε πξνθαζνξηζκέλεο ηηκέο ζηηο 

κεηαβιεηέο / παξακέηξνπο Μήθνο Δθθξεκνύο,Αξρηθή Γσλία,Αξρηθή 

Σαρύηεηα,Δπηηάρπλζε Βαξύηεηαο,Υξόλνο παξαηήξεζεο Ρπζκόο 

Πξνζνκνίσζεο. ηηο ηηκέο απηέο ππάξρεη ε δπλαηόηεηα αιιαγήο ηνπο. 

 
 
 

 
 
 

ηηο κεηαβιεηέο Αξρηθή Γσλία θαη Αξρηθή Σαρύηεηα ζα πξέπεη λα δώζνπκε 
ηηκή δηαθνξεηηθή ηνπ κεδελόο. ηηο κεηαβιεηέο Μήθνο Δθθξεκνύο θαη 
Δπηηάρπλζε Βαξύηεηαο ζα πξέπεη λα δώζνπκε ζεηηθέο ηηκέο. 
 
ηελ πεξίπησζε πνπ ν ρξήζηεο δελ δειώζεη ηηκή δηαθνξεηηθή ηνπ κεδελόο 
ηόηε εκθαλίδεηε κήλπκα ιάζνπο, κέζν ηεο εληνιήο : h=warndlg(warningstring). 
 
if arx_fi==0&arx_v==0 
    hfin=warndlg('Βάιηε ζηελ Αξρηθή Γσλία ή ζηελ Αξρηθή Σαρύηεηα ηνπ 
Δθθξεκνύο ηηκή δηαθνξεηηθή ηνπ κεδελόο'); 
    return 
else 
end 
 
Ζ εληνιή εκθαλίδεη έλα παξάζπξν δηαιόγνπ (dialog box) κε ην κήλπκα 
πξνεηδνπνίεζεο πνπ είλαη δεισκέλν ζην string.  
Ζ εληνιή h=questdlg(warningstring) εκθαλίδεη παξάζπξν δηαιόγνπ (dialog box) 
κε ην κήλπκα πξνεηδνπνίεζεο. Σν παξάζπξν δηαιόγνπ έρεη ηξία θνππηά, YES, 
NO, CANCEL θαη κε ηελ επηινγή ηνπο δίλνπλ ηνλ αλάινγν string ζηελ h.  
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Ο ρξήζεο δειώλεη ηηκέο ζηηο κεηαβιεηέο πνπ επηζπκεί, κέζν ησλ edit text, θαη 
παηώληαο ην push button Δθηέιεζε, ε εθαξκνγή αξρίδεη λα εθηειείηαη. 
 

 
 

 
 
Σν απιό εθθξεκέο κε ην δηάλπζκα ηεο ηαρύηεηαο είλαη κία ηδαληθή δηάηαμε πνπ 
απνηειείηαη από έλα ζθαηξίδην κάδαο m κε δηάλπζκα ηαρύηεηαο δεκέλν ζην 
έλα άθξν λήκαηνο κήθνπο ℓ .Ζ γσλία ζ,είλαη ε γσλία λήκαηνο κε ηελ 
θαηαθόξπθν. Ζ θίλεζε ηνπ εθθξεκνύο από ηελ κία πιεπξά ζηελ άιιε θαη ε 
επηζηξνθή ηνπ νλνκάδεηαη ηαιάλησζε όπνπ Ν ν αξηζκόο ησλ επαλαιήςεσλ 
κηαο ηαιάλησζεο.Ζ ηαρύηεηα π κεηαβάιιεηαη όηαλ κεηαβάιιεηαη ε θνξά ηεο 
δειαδή ε θαηεύζπλζε ηεο.  
Ζ πεξίνδνο ηαιάλησζεο ηνπ ηζνύηαη κε: 
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ηελ Άζθεζε 3 εκθαλίδεηαη ην figure κε πξνθαζνξηζκέλεο ηηκέο ζηηο 

κεηαβιεηέο / παξακέηξνπο Μήθνο Δθθξεκνύο,Αξρηθή Γσλία,Αξρηθή 

Σαρύηεηα,Δπηηάρπλζε Βαξύηεηαο,Υξόλνο παξαηήξεζεο Ρπζκόο 

Πξνζνκνίσζεο. ηηο ηηκέο απηέο ππάξρεη ε δπλαηόηεηα αιιαγήο ηνπο. 

 

 

 

ηηο κεηαβιεηέο Αξρηθή Γσλία θαη Αξρηθή Σαρύηεηα ζα πξέπεη λα δώζνπκε 
ηηκή δηαθνξεηηθή ηνπ κεδελόο. ηηο κεηαβιεηέο Μήθνο Δθθξεκνύο θαη 
Δπηηάρπλζε Βαξύηεηαο ζα πξέπεη λα δώζνπκε ζεηηθέο ηηκέο. 
 
ηελ πεξίπησζε πνπ ν ρξήζηεο δελ δειώζεη ηηκή δηαθνξεηηθή ηνπ κεδελόο 
ηόηε εκθαλίδεηε κήλπκα ιάζνπο, κέζν ηεο εληνιήο : h=warndlg(warningstring). 
 
if arx_fi==0&arx_v==0 
    hfin=warndlg('Βάιηε ζηελ Αξρηθή Γσλία ή ζηελ Αξρηθή Σαρύηεηα ηνπ 
Δθθξεκνύο ηηκή δηαθνξεηηθή ηνπ κεδελόο'); 
    return 
else 
end 
 
Ζ εληνιή εκθαλίδεη έλα παξάζπξν δηαιόγνπ (dialog box) κε ην κήλπκα 
πξνεηδνπνίεζεο πνπ είλαη δεισκέλν ζην string.  
Ζ εληνιή h=questdlg(warningstring) εκθαλίδεη παξάζπξν δηαιόγνπ (dialog box) 
κε ην κήλπκα πξνεηδνπνίεζεο. Σν παξάζπξν δηαιόγνπ έρεη ηξία θνππηά, YES, 
NO, CANCEL θαη κε ηελ επηινγή ηνπο δίλνπλ ηνλ αλάινγν string ζηελ h.  
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Ο ρξήζεο δειώλεη ηηκέο ζηηο κεηαβιεηέο πνπ επηζπκεί, κέζν ησλ edit text, θαη 
παηώληαο ην push button Δθηέιεζε, ε εθαξκνγή αξρίδεη λα εθηειείηαη. 
 

 

 

 

Σν απιό εθθξεκέο κε ην δηάλπζκα ηεο ηαρύηεηαο είλαη κία ηδαληθή δηάηαμε πνπ 
απνηειείηαη από έλα ζθαηξίδην κάδαο m κε ηάζε λήκαηνο,εθαπηνκεληθή θαη 
αθηηληθή ζπληζηώζα βάξνπο δεκέλν ζην έλα άθξν λήκαηνο κήθνπο ℓ .Ζ 
γσλία ζ,είλαη ε γσλία λήκαηνο κε ηελ θαηαθόξπθν. Ζ θίλεζε ηνπ εθθξεκνύο 
από ηελ κία πιεπξά ζηελ άιιε θαη ε επηζηξνθή ηνπ νλνκάδεηαη ηαιάλησζε 
όπνπ Ν ν αξηζκόο ησλ επαλαιήςεσλ κηαο ηαιάλησζεο. Ζ πεξίνδνο 
ηαιάλησζεο ηνπ ηζνύηαη κε: 
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ηελ Άζθεζε 4 εκθαλίδεηαη ην figure κε πξνθαζνξηζκέλεο ηηκέο ζηηο 

κεηαβιεηέο / παξακέηξνπο Μήθνο Δθθξεκνύο,Αξρηθή Γσλία,Αξρηθή 

Σαρύηεηα,Δπηηάρπλζε Βαξύηεηαο,Υξόλνο παξαηήξεζεο Ρπζκόο 

Πξνζνκνίσζεο. ηηο ηηκέο απηέο ππάξρεη ε δπλαηόηεηα αιιαγήο ηνπο. 

 

 

 

ηηο κεηαβιεηέο Αξρηθή Γσλία θαη Αξρηθή Σαρύηεηα ζα πξέπεη λα δώζνπκε 
ηηκή δηαθνξεηηθή ηνπ κεδελόο. ηηο κεηαβιεηέο Μήθνο Δθθξεκνύο θαη 
Δπηηάρπλζε Βαξύηεηαο ζα πξέπεη λα δώζνπκε ζεηηθέο ηηκέο. 
 
ηελ πεξίπησζε πνπ ν ρξήζηεο δελ δειώζεη ηηκή δηαθνξεηηθή ηνπ κεδελόο 
ηόηε εκθαλίδεηε κήλπκα ιάζνπο, κέζν ηεο εληνιήο : h=warndlg(warningstring). 
 
if arx_fi==0&arx_v==0 
    hfin=warndlg('Βάιηε ζηελ Αξρηθή Γσλία ή ζηελ Αξρηθή Σαρύηεηα ηνπ 
Δθθξεκνύο ηηκή δηαθνξεηηθή ηνπ κεδελόο'); 
    return 
else 
end 
 
Ζ εληνιή εκθαλίδεη έλα παξάζπξν δηαιόγνπ (dialog box) κε ην κήλπκα 
πξνεηδνπνίεζεο πνπ είλαη δεισκέλν ζην string.  
Ζ εληνιή h=questdlg(warningstring) εκθαλίδεη παξάζπξν δηαιόγνπ (dialog box) 
κε ην κήλπκα πξνεηδνπνίεζεο. Σν παξάζπξν δηαιόγνπ έρεη ηξία θνππηά, YES, 
NO, CANCEL θαη κε ηελ επηινγή ηνπο δίλνπλ ηνλ αλάινγν string ζηελ h.  
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Ο ρξήζεο δειώλεη ηηκέο ζηηο κεηαβιεηέο πνπ επηζπκεί, κέζν ησλ edit text, θαη 
παηώληαο ην push button Δθηέιεζε, ε εθαξκνγή αξρίδεη λα εθηειείηαη. 
 

 

 

 

Σν απιό εθθξεκέο κε ην δηάλπζκα ησλ δπλάκεσλ θαη ηεο ηαρύηεηαο είλαη κία 
ηδαληθή δηάηαμε πνπ απνηειείηαη από έλα ζθαηξίδην κάδαο m κε ηαρύηεηα 
ζώκαηνο,ηάζε λήκαηνο,εθαπηνκεληθή θαη αθηηληθή ζπληζηώζα δεκέλν ζην έλα 
άθξν λήκαηνο κήθνπο ℓ .Ζ γσλία ζ,είλαη ε γσλία λήκαηνο κε ηελ θαηαθόξπθν. 
Ζ θίλεζε ηνπ εθθξεκνύο από ηελ κία πιεπξά ζηελ άιιε θαη ε επηζηξνθή ηνπ 
νλνκάδεηαη ηαιάλησζε όπνπ Ν ν αξηζκόο ησλ επαλαιήςεσλ κηαο 
ηαιάλησζεο.Ζ ηαρύηεηα π κεηαβάιιεηαη όηαλ κεηαβάιιεηαη ε θνξά ηεο 
δειαδή ε θαηεύζπλζε ηεο.  
Ζ πεξίνδνο ηαιάλησζεο ηνπ ηζνύηαη κε: 

 

 

Γηα λα επηηύρνπκε ηα πην πάλσ ζρεδηαγξάκκαηα πνπ απεηθνλίδνπλ ην 

εθθξεκέο ην όπνην είλαη ζηεξεσκέλν ζε λήκα θαη εθηειεί θίλεζε 

ρξεζηκνπνηήζακε ηελ εληνιή fill όπνπ δέρεηαη ζπληεηακέλεο (Υ,Τ) θαη 

δεκηνπξγεί θιεηζηά πνιύγσλα κε θαζνξηζκέλν ρξώκα. 
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Κώδικαρ Matlab 

gcentral.m 
 
 
function varargout = gcentral(varargin) 
 
% GCENTRAL M-file for gcentral.fig 
%      GCENTRAL, by itself, creates a new GCENTRAL or raises the existing 
%      singleton*. 
% 
%      H = GCENTRAL returns the handle to a new GCENTRAL or the handle 
to 
%      the existing singleton*. 
% 
%      GCENTRAL ('CALLBACK', hObject, eventData, handles,...) calls the 
local 
%      function named CALLBACK in GCENTRAL.M with the given input 
arguments. 
% 
%      GCENTRAL ('Property',’Value’,) creates a new GCENTRAL or raises 
the 
%      existing singleton*.  Starting from the left, property value pairs are 
%      applied to the GUI before gcentral_OpeningFcn gets called.  An 
%      unrecognized property name or invalid value makes property application 
%      stop.  All inputs are passed to gcentral_OpeningFcn via varargin. 
% 
%      *See GUI Options on GUIDE's Tools menu.  Choose "GUI allows only 
one 
%      instance to run (singleton)". 
% 
% See also: GUIDE, GUIDATA, GUIHANDLES 
  
% Edit the above text to modify the response to help gcentral 
  
% Last Modified by GUIDE v2.5 25-Oct-2015 07:49:05 
  
% Begin initialization code - DO NOT EDIT 
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gui_Singleton = 1; 
gui_State = struct ('gui_Name',mfilename, ... 
                   'gui_Singleton',  gui_Singleton, ... 
                   'gui_OpeningFcn', @gcentral_OpeningFcn, ... 
                   'gui_OutputFcn',  @gcentral_OutputFcn, ... 
                   'gui_LayoutFcn',  [] , ... 
                   'gui_Callback',   []); 
if nargin && ischar(varargin{1}) 
    gui_State.gui_Callback = str2func(varargin{1}); 
end 
  
if nargout 
    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:}); 
else 
    gui_mainfcn(gui_State, varargin{:}); 
end 
% End initialization code - DO NOT EDIT 
  
  
 
 
% --- Executes just before gcentral is made visible. 
function gcentral_OpeningFcn(hObject, eventdata, handles, varargin) 
% This function has no output args, see OutputFcn. 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
% varargin   command line arguments to gcentral (see VARARGIN) 
  
% Choose default command line output for gcentral 
handles.output = hObject; 
  
% Update handles structure 
guidata(hObject, handles); 
  
% UIWAIT makes gcentral wait for user response (see UIRESUME) 
% uiwait(handles.figure1); 
  
  
% --- Outputs from this function are returned to the command line. 
function varargout = gcentral_OutputFcn(hObject, eventdata, handles)  
% varargout  cell array for returning output args (see VARARGOUT); 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
  
% Get default command line output from handles structure 
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varargout{1} = handles.output; 
  
  
% --- Executes on button press in pushbutton1. 
function pushbutton1_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
gekkremes_1; 
  
% --- Executes on button press in pushbutton2. 
function pushbutton2_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
gekkremes_2; 
  
% --- Executes on button press in pushbutton3. 
function pushbutton3_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
gekkremes_3; 
  
  
% --- Executes on button press in pushbutton4. 
function pushbutton4_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
gekkremes_4b; 
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Άζκηζη 1 

 
 function varargout = gekkremes_1(varargin) 
  
% GEKKREMES_1 M-file for gekkremes_1.fig 
%      GEKKREMES_1, by itself, creates a new GEKKREMES_1 or raises the 
existing 
%      singleton*. 
% 
%      H = GEKKREMES_1 returns the handle to a new GEKKREMES_1 or 
the handle to 
%      the existing singleton*. 
% 
%      GEKKREMES_1('CALLBACK',hObject,eventData,handles,...) calls the 
local 
%      function named CALLBACK in GEKKREMES_1.M with the given input 
arguments. 
% 
%      GEKKREMES_1('Property','Value',...) creates a new GEKKREMES_1 or 
raises the 
%      existing singleton*.  Starting from the left, property value pairs are 
%      applied to the GUI before gekkremes_1_OpeningFcn gets called.  An 
%      unrecognized property name or invalid value makes property application 
%      stop.  All inputs are passed to gekkremes_1_OpeningFcn via varargin. 
% 
%      See GUI Options on GUIDE's Tools menu.  Choose "GUI allows only 
one 
%      instance to run (singleton)". 
% 
% See also: GUIDE, GUIDATA, GUIHANDLES 
  
% Edit the above text to modify the response to help gekkremes_1 
  
% Last Modified by GUIDE v2.5 10-Apr-2012 00:28:18 
  
% Begin initialization code - DO NOT EDIT 
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gui_Singleton = 1; 
gui_State = struct('gui_Name',       mfilename, ... 
                   'gui_Singleton',  gui_Singleton, ... 
                   'gui_OpeningFcn', @gekkremes_1_OpeningFcn, ... 
                   'gui_OutputFcn',  @gekkremes_1_OutputFcn, ... 
                   'gui_LayoutFcn',  [] , ... 
                   'gui_Callback',   []); 
if nargin && ischar(varargin{1}) 
    gui_State.gui_Callback = str2func(varargin{1}); 
end 
  
if nargout 
    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:}); 
else 
    gui_mainfcn(gui_State, varargin{:}); 
end 
% End initialization code - DO NOT EDIT 
  
  
% --- Executes just before gekkremes_1 is made visible. 
 
function gekkremes_1_OpeningFcn(hObject, eventdata, handles, varargin) 
% This function has no output args, see OutputFcn. 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
% varargin   command line arguments to gekkremes_1 (see VARARGIN) 
  
% Choose default command line output for gekkremes_1 
handles.output = hObject; 
  
% Update handles structure 
guidata(hObject, handles); 
  
% UIWAIT makes gekkremes_1 wait for user response (see UIRESUME) 
% uiwait(handles.figure1); 
  
  
% --- Outputs from this function are returned to the command line. 
function varargout = gekkremes_1_OutputFcn(hObject, eventdata, handles)  
% varargout  cell array for returning output args (see VARARGOUT); 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
  
% Get default command line output from handles structure 
varargout{1} = handles.output; 
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% --- Executes on button press in pushbutton1. 
function pushbutton1_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global L; 
global arx_fi; 
global arx_v; 
global g; 
global time_obs; 
global ryt; 
L=str2double(get(handles.edit1,'String')); 
arx_fi=str2double(get(handles.edit2,'String')); 
arx_v=str2double(get(handles.edit3,'String')); 
g=str2double(get(handles.edit4,'String')); 
time_obs=str2double(get(handles.edit5,'String')); 
ryt=str2double(get(handles.edit6,'String')); 
  
global status; 
global stam; 
global suv; 
axes(handles.axes1) 
axis off; 
set(handles.pushbutton2,'string','Γηαθνπή')  
stam=0; 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%   
stam=0; 
suv=0; 
status=0; 
  
  
  
set(handles.edit1,'enable','off'); 
set(handles.edit2,'enable','off'); 
set(handles.edit3,'enable','off'); 
set(handles.edit4,'enable','off'); 
set(handles.edit5,'enable','off'); 
set(handles.edit6,'enable','off'); 
set(handles.pushbutton1,'enable','off')  
set(handles.pushbutton4,'enable','off')  
set(handles.pushbutton5,'enable','off')  
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% % Μήθνο Δθθξεκνύο 
%  L = 1; 
%   
%  % Αξρηθή Γσλία 
%  arx_fi =20; 
%   
%   % Αξρηθή Σαρύηεηα 
%  arx_v =2.5; 
%   
%  %Δπηηάρπλζε Βαξύηεηαο  
% g = 10; 
%  
% % Υξόλνο παξαηήξεζεο  
% time_obs = 10; 
%  
% % Ρπζκόο Πξνζνκνίσζεο 
% ryt =0.01; 
 
 
 
 
 
 
 
if L<=0 
    hfin=warndlg('Βάιηε ζην Μήθνο Δθθξεκνύο ζεηηθή ηηκή'); 
    return 
else 
end 
  
if arx_fi>90|arx_fi<-90 
    hfin=warndlg('Βάιηε ζηελ Αξρηθή Γσλία ηηκή κεηαμύ -90 θαη 90'); 
    return 
else 
end 
  
if arx_fi==0&arx_v==0 
    hfin=warndlg('Βάιηε ζηελ Αξρηθή Γσλία ή ζηελ Αξρηθή Σαρύηεηα ηνπ 
Δθθξεκνύο ηηκή δηαθνξεηηθή ηνπ κεδελόο'); 
    return 
else 
end 
  
if g<=0 
    hfin=warndlg('Βάιηε ζηελ Δπηηάρπλζε Βαξύηεηαο ζεηηθή ηηκή'); 
    return 
else 
end 
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if ryt<0.001|ryt>2 
    hfin=warndlg('Βάιηε ζην Ρπζκό Πξνζνκνίσζεο ηηκή κεηαμύ 0.001 θαη 2'); 
    return 
else 
end 
  
if time_obs <=0.025 
    hfin=warndlg('Βάιηε ζην Υξόλν Παξαηήξεζεο ηηκή κεγαιύηεξε ηνπ 0.025'); 
    return 
else 
end 
  
if time_obs >=2000 
    hfin=warndlg('Βάιηε ζην Υξόλν Παξαηήξεζεο ηηκή κηθξόηεξε ηνπ 2000'); 
    return 
else 
end 
  
ryte = -ryt+2+0.001; 
 
step = 0.025; 
  
 
 
% aktina sfairidiou 
R = L/20; 
 
% Paxos nhmatos kai Tasis =L/dd 
dd = 200; 
  
% Paxos velous Tasis =L/dd1 
dd1=40; 
  
% Xξόλνο θαηαγξαθήο ηνπ θαηλνκέλνπ ζε sec 
time = time_obs+1; 
  
 
arx_gwn =arx_fi*pi/180; 
  
 arx_v1 =arx_v/L; 
  
 
 
 
 
 
 
 
 
 



                                                                                                                                                                                                  
 

35 

% εκεία αλά πεξίνδν 
 NN = time_obs/step; 
  
y0 = [arx_gwn, arx_v1]; 
tsp = 0:step:time; 
  
[t1 ,y5] = ode45(@osci_ek, tsp, y0, [ ], g, L); 
  
th =y5(:,1); 
  
thmax = max(y5(:,1)); 
thmin = min(y5(:,1)); 
absth =abs([thmax, thmin]); 
abthmax=max(absth); 
  
hthmax =abthmax/2; 
 P = 2*pi*sqrt(L/g)*(1+(1/4)*(sin(hthmax))^2+(9/64)*(sin(hthmax))^4); 
  
 if P<=0.025 
    hfin=warndlg('Ζ Πεξίνδνο είλαη πνιύ κηθξή. Σν Πξόγξακκα δελ 
αληαπνθξίλεηαη. Απμείζηε ην κήθνο ηνπ Δθθξεκνύο ή κεηώζηε ηελ επηηάρπλζε 
Βαξύηεηαο'); 
    return 
else 
end 
  
 thmax_moir = 180*abthmax/pi; 
  
if thmax_moir<=70 
    PP =P; 
else 
end 
  
if thmax_moir>70&thmax_moir<=75 
    PP =1.0007*P ; 
else 
end 
  
  
if thmax_moir>75&thmax_moir<=80 
    PP =1.0052*P ; 
else 
end 
  
if thmax_moir>80&thmax_moir<=85 
    PP =1.010*P; 
else 
end 
  
 



                                                                                                                                                                                                  
 

36 

if thmax_moir>85&thmax_moir<=86 
    PP = 1.0115*P; 
else 
end 
  
if thmax_moir>86&thmax_moir<=87 
    PP = 1.012*P; 
else 
end 
  
  
if thmax_moir>87&thmax_moir<=88 
    PP = 1.013*P; 
else 
end 
  
  
if thmax_moir>88&thmax_moir<=89 
    PP = 1.0155*P; 
else 
end 
  
if thmax_moir>89&thmax_moir<=91 
    PP = 1.0164*P; 
else 
end 
  
  
if abthmax>1.58 
    hfin=warndlg('ύκθσλα κε ηηο ηηκέο πνπ δώζαηε ην εθθξεκέο δελ εθηειεί 
ηαιάλησζε. Μεηώζηε ηελ ηηκή ηεο  αξρηθήο ηαρύηεηαο ή ηεο αξρηθήο γσλίαο'); 
    return 
else 
end 
x=L*sin(th); 
y=L*cos(th); 
  
% eksiswseis Nimatos 
LL =sqrt(L^2+(L/dd)^2); 
the0 =atan((L/dd)/L); 
  
  
% stirigma  
  
 %eksiswseis stirigmatos 
    Sx = [-(L/70), -(L/70), (L/70), (L/70)]+0.005*L; 
    Sy = [L/20+1.1*L , 1.02*L, 1.02*L L/20+1.1*L]; 
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%eksiswseis stirigmatos 2 
Sxx = [-(L/150), -(L/150), (L/150), (L/150)];; 
Syy = [L/20+1.1*L , 0.99*L, 0.99*L L/20+1.1*L]; 
     
 rs = L/100; 
 ths = 0:pi/30:2*pi; 
 rstx = rs*cos(ths); 
 rsty = L+rs*sin(ths); 
     
 % eksiswseis basews ekkemous 
 syn1 = 0.35; 
 syn2 = -0.05; 
 vs1x =[-0.99*L+0.077*L+0.8*L       0.88*L-0.8*L      0.88*L-0.8*L      -
0.99*L+0.077*L+0.8*L]+syn2*L; 
 vs1y =[-0.15*L                       -0.15*L           -0.05*L               -0.05*L]-syn1*L;; 
  
  
 vs3x =[-0.99*L+0.077*L+0.8*L        -0.99*L+0.077*L+0.7*L      -
0.99*L+0.077*L+0.7*L  -0.99*L+0.077*L+0.8*L]+syn2*L;; 
 vs3y =[-0.15*L                      -0.15*L+0.05*L                 0                       -
0.05*L]-syn1*L;; 
     
 vs4x = [-0.99*L+0.077*L+0.8*L   0.88*L-0.8*L    0.88*L-0.9*L      -
0.99*L+0.077*L+0.7*L]+syn2*L;; 
 vs4y = [-0.05*L               -0.05*L            0                         0]-syn1*L; 
  
 A1x = ((vs1x(3)+vs1x(4))/2)-0.05*L; 
 A1y = (vs3y(3)+vs1y(4))/2; 
 vs5x = [A1x-0.015*L, A1x+0.015*L,  A1x+0.015*L, A1x-0.015*L]; 
 vs5y = [A1y,         A1y,    1.2*L, 1.2*L]; 
  
 vs6x = [A1x-0.015*L, A1x-0.015*L,  A1x-0.025*L, A1x-0.025*L]; 
 vs6y = [A1y,         1.2*L,       1.205*L, A1y+0.01*L]; 
  
 vs7x = [ A1x-0.015*L, A1x+0.015*L, A1x+0.005*L,         A1x-0.025*L]; 
 vs7y = [1.2*L,           1.2*L,         1.205*L,               1.205*L]; 
  
  
 vs8x =[A1x-0.015*L,  A1x+0.015*L, (L/70)+0.005*L        -(L/70)+0.005*L]; 
 vs8y =[1.2*L,           1.2*L,      L/20+1.1*L  L/20+1.1*L] ; 
  
 vs9x =[A1x-0.015*L,  A1x-0.015*L,  -(L/70)+0.005*L        -(L/70)+0.005*L ]; 
 vs9y = [1.2*L        1.18*L          L/20+1.1*L-0.02*L        L/20+1.1*L]; 
  
 vs10x =[-(L/70)      -(L/70) -(L/70)-0.01*L        -(L/70)-0.01*L ]+0.005*L; 
 vs10y =[L/20+1.1*L   1.02*L,       1.03*L,                 L/20+1.1*L]  ; 
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% ΔΞΗΩΔΗ ΓΩΜΑΣΗΟΤ 
  
synd =0.25; 
xdd = [-1.1*L-synd*1.1*L    1.1*L+synd*1.1*L     0.66*L+synd*0.66*L    -1.1*L-
synd*1.1*L]; 
% ydd = [-1.1*L-synd*1.1*L    -1.1*L-synd*1.1*L      -0.425*L-0.085*L      -
0.425*L-synd*0.425*L  ] 
  
  ydd =[-1.3750   -1.3750   -0.5100   -0.5313]*L; 
  
  
xdp1 =[1.1*L+synd*1.1*L     1.1*L+synd*1.1*L       0.66*L+synd*0.66*L     
0.66*L+synd*0.66*L]; 
ydp1= [-1.1*L-synd*1.1*L      1.15*L+synd*1.15*L     1.15*L+synd*1.15*L       -
0.425*L-synd*0.425*L  ]; 
  
xdv =[-1.1*L-synd*1.1*L         0.66*L+synd*0.66*L          0.66*L+synd*0.66*L          
-1.1*L-synd*1.1*L]; 
ydv= [-0.425*L-synd*0.425*L     -0.425*L-synd*0.425*L       
1.15*L+synd*1.15*L          1.15*L+synd*1.15*L]; 
  
pat1_x = [-1.3750    1.3750    1.3750    -1.3750]*L; 
  pat1_y = [  -0.5100-0.0432   -0.5100-0.0432  -0.5100   -0.5100 ]*L; 
  
  
% ΔΞΗΩΔΗ ΣΡΑΠΔΕΗΟΤ 
%Prosopsi 
  
syn = 0.35; 
  tr1x =[-0.99*L+0.077*L+0.3*L     0.88*L-0.3*L         0.88*L-0.3*L    -
0.99*L+0.077*L+0.3*L]; 
 tr1y =[-0.245*L              -0.245*L          -0.2*L     -0.2*L]-syn*L; 
  
 tr2x =[-0.99*L+0.077*L+0.3*L       0.88*L-0.3*L      0.88*L-0.154*L-0.3*L      -
0.99*L-0.077*L+0.3*L ]; 
 tr2y =[-0.2*L              -0.2*L           -0.0875*L               -0.0875*L]-syn*L;; 
  
  
 
%  %plagia aristera 
  
  tr3x =[-0.99*L-0.077*L  -0.99*L+ 0.077*L  -0.99*L+ 0.077*L  -0.99*L-
0.077*L]+0.3*L; 
  tr3y =[-0.5375*L              -0.7625*L              -0.2*L            -0.0875*L]-syn*L;; 
   
  %   %podi aristera 
  
   tr5x =[-0.99*L+0.077*L      -0.99*L+0.099*L  -0.99*L+0.099*L  -
0.99*L+0.077*L ]+0.3*L; 
   tr5y =[-0.7625*L               -0.7625*L             -0.2*L                 -0.2*L ]-syn*L;; 
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%   %podi deksia 
  tr4x =[0.88*L-0.022*L    0.88*L     0.88*L   0.88*L-0.022*L ]-0.3*L; 
   tr4y =[-0.7625*L           -0.7625*L          -0.2*L             -0.2*L  ]-syn*L;; 
  
 tr6x =[0.88*L-0.022*L     0.88*L-0.022*L   0.88*L-0.176*L   0.88*L-0.176*L]-
0.3*L;;  
 tr6y =[-0.7625*L              -0.2*L                   -0.0875*L            -0.5375*L]-syn*L; 
  
 xpin1 = [-1.2    0.6     0.6    -1.2 ]*L; 
ypin1 = [0.3      0.3     1.2       1.2 ]*L; 
  
xpin2 = [-1.23    0.63     0.63  -1.23 ]*L; 
ypin2 = [0.27      0.27     1.23  1.23]*L; 
  
%  %skiasi pinaka 
pinsk_k_x = [-1.2    0.6     0.6    -1.2 ]*L; 
pinsk_k_y = [0.3      0.3    0.318        0.318 ]*L; 
  
pinsk_a_x = [-1.2   -1.196    -1.196   -1.2 ]*L; 
pinsk_a_y = [0.3       0.3    1.2       1.2 ]*L; 
  
pinsk_d_x = [-1.2   -1.19    -1.19   -1.2 ]*L+1.79*L; 
pinsk_d_y = [0.3       0.3    1.2       1.2 ]*L; 
  
pinsk_p_x =[-1.2    0.6     0.6    -1.2 ]*L; 
pinsk_p_y = [0.3      0.3    0.31        0.31 ]*L+0.895*L; 
  
 th10 = pi/50; 
 
    % Sfaira ekkremous 
for i = 1:1:100 
    xx(i) = R*cos((th10)*i); 
    yy(i) = R*sin((th10)*i); 
     xx1(i) = 0.99*R*cos((th10)*i); 
    yy1(i) = 0.99*R*sin((th10)*i); 
    xx2(i) = 0.96*R*cos((th10)*i); 
    yy2(i) = 0.96*R*sin((th10)*i); 
    xx3(i) = 0.85*R*cos((th10)*i); 
    yy3(i) = 0.85*R*sin((th10)*i); 
    xx4(i) = 0.63*R*cos((th10)*i); 
    yy4(i) = 0.63*R*sin((th10)*i); 
    xx5(i) = 0.45*R*cos((th10)*i); 
    yy5(i) = 0.45*R*sin((th10)*i); 
    xx6(i) = 0.30*R*cos((th10)*i); 
    yy6(i) = 0.30*R*sin((th10)*i); 
    xx7(i) = 0.05*R*cos((th10)*i); 
    yy7(i) = 0.05*R*sin((th10)*i); 
end 
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co =0.07; 
synt = 0.99; 
synt2 = L/60; 
  
  ddx = -0.05; 
 ddy = -0.05; 
 ddz = -0.15; 
 
for i = 1:1:NN 
         
     
       if (stam==1)   
            cc=stam; 
            while (cc==1) 
            cc=stam; 
            pause(ryte); 
                if (status==1) 
                    return 
                end 
            end        
        end 
 
 
     th1=th(i); 
     
 
 % eksiswseis sfairidiou 
     x1 = x(i); 
     y1 = L-y(i); 
      
      
      %eksiswseis nimatos 
      %katw akra 
      N1x = LL*sin(th1-the0); 
      N1y = L-LL*cos(th1-the0); 
       
      N2x = LL*sin(th1+the0); 
      N2y = L-LL*cos(th1+the0); 
       
     % Panw akra 
      N3x = (L/dd)*cos(th1); 
      N3y = L+(L/dd)*sin(th1); 
       
      N4x = -(L/dd)*cos(th1); 
      N4y = L-(L/dd)*sin(th1); 
       
     Nx = [N1x , N2x ,  N3x , N4x ]; 
     Ny =  [N1y , N2y ,  N3y , N4y ]; 
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 time1 =num2str(0.01*round(step*i/0.01)); 
%    
   thm =180*th(i)/pi ;    
% 
   thh =num2str(0.01*round(thm/0.01)); 
    
   N5=(step*i)/PP; 
  
   NN5 =num2str(0.01*round(N5/0.01)); 
    
  
    PP5 =num2str(0.01*round(PP/0.01)); 
    
  
   
  
% xdd, ydd ,[0.5  0.5  0.5 ],... 
     
% subplot(1,1, [1, 1]) , 
  
fill(pat1_x, pat1_y ,[0.60+ddx,0.60+ddy,0.60+ddz],... 
     pat1_x, pat1_y-0.0432*L,[0.61+ddx,0.61+ddy,0.61+ddz],... 
     pat1_x, pat1_y-2*0.0432*L ,[0.62+ddx,0.62+ddy,0.62+ddz],... 
    pat1_x, pat1_y-3*0.0432*L ,[0.63+ddx,0.63+ddy,0.63+ddz],... 
    pat1_x, pat1_y-4*0.0432*L ,[0.64+ddx,0.64+ddy,0.64+ddz],... 
    pat1_x, pat1_y-5*0.0432*L ,[0.65+ddx,0.65+ddy,0.65+ddz],... 
    pat1_x, pat1_y-6*0.0432*L ,[0.66+ddx,0.66+ddy,0.66+ddz],... 
    pat1_x, pat1_y-7*0.0432*L ,[0.67+ddx,0.67+ddy,0.67+ddz],... 
    pat1_x, pat1_y-8*0.0432*L ,[0.68+ddx,0.68+ddy,0.68+ddz],... 
    pat1_x, pat1_y-9*0.0432*L ,[0.69+ddx,0.69+ddy,0.69+ddz],... 
    pat1_x, pat1_y-10*0.0432*L ,[0.7+ddx,0.7+ddy,0.7+ddz],... 
    pat1_x, pat1_y-11*0.0432*L ,[0.71+ddx,0.71+ddy,0.71+ddz],... 
    pat1_x, pat1_y-12*0.0432*L ,[0.72+ddx,0.72+ddy,0.72+ddz],... 
    pat1_x, pat1_y-13*0.0432*L ,[0.73+ddx,0.73+ddy,0.73+ddz],... 
    pat1_x, pat1_y-14*0.0432*L ,[0.74+ddx,0.74+ddy,0.74+ddz],... 
    pat1_x, pat1_y-15*0.0432*L ,[0.75+ddx,0.75+ddy,0.75+ddz],... 
    pat1_x, pat1_y-16*0.0432*L ,[0.76+ddx,0.76+ddy,0.76+ddz],... 
     pat1_x, pat1_y-17*0.0432*L ,[0.77+ddx,0.77+ddy,0.77+ddz],... 
      pat1_x, pat1_y-18*0.0432*L ,[0.78+ddx,0.78+ddy,0.78+ddz],... 
       pat1_x, pat1_y-19*0.0432*L ,[0.79+ddx,0.79+ddy,0.79+ddz],... 
    pat1_x, pat1_y-20*0.0432*L ,[0.80+ddx,0.8+ddy,0.8+ddz],... 
xdp1, ydp1, [0.7  0.7 0.3], xdv, ydv,[0.78  0.78  0.43 ],... 
     xpin2, ypin2 , [0.6  0.5  0.1 ],... 
     xpin1, ypin1 , [1 1 1 ],... 
      pinsk_k_x,pinsk_k_y,[0.7,0.7,0.7],... 
     pinsk_a_x,pinsk_a_y,[0.4,0.4,0.4],... 
     pinsk_d_x,pinsk_d_y,[0.7,0.7,0.7],... 
     pinsk_p_x,pinsk_p_y,[0.3,0.3,0.3],... 
         tr6x, tr6y , [0.549 0.3529 0],... 
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tr1x, tr1y , [0.7843 0.549 0.03922],... 
       tr2x, tr2y , [0.6824 0.4667 0],... 
       tr3x, tr3y , [0.5882 0.3529 0],... 
        tr4x, tr4y , [0.7843 0.549 0.03922],... 
         tr5x, tr5y , [0.7843 0.549 0.03922],... 
vs1x, vs1y, [0.66, 0.66, 0.66],... 
vs3x, vs3y, [0.4, 0.4, 0.4],... 
 vs4x, vs4y, [0.45, 0.45, 0.45],... 
  vs5x, vs5y, [0.69, 0.69, 0.69],... 
  vs6x, vs6y, [0.43, 0.43, 0.43],... 
  vs7x, vs7y, [0.66, 0.66, 0.66],... 
  vs8x, vs8y, [0.66, 0.66, 0.66],... 
  vs10x, vs10y, [0.43, 0.43, 0.43],... 
  vs9x, vs9y, [0.43, 0.43, 0.43],... 
Nx, Ny,[0.9  0.  0.9],... 
x1+xx,y1+yy, [0 5.5*co  1],... 
x1+xx1,y1+yy1, [0 5.5*co  1],... 
  x1+xx2,y1+yy2, [0 5.5*co  1],... 
  x1+xx3,y1+yy3, [0 5.5*co 1],... 
  synt*x1+xx4, y1+yy4+0.8*synt2, [0 6*co  1],... 
   synt*x1+xx5, y1+yy5+0.9*synt2, [0 7*co  1],... 
  synt*x1+xx6,y1+yy6+0.95*synt2, [0 8*co  1],... 
  synt*x1+xx7,y1+yy7+synt2, [0 12*co  1],... 
   Sxx, Syy, [0.302, 0.302, 0.302],... 
   Sx, Sy , [0.66, 0.66, 0.66], ... 
   rstx , rsty, [0.31, 0.31, 0.31],... 
   'LineStyle','none') 
% vs4x, vs4y, 'r',... 
  
   axis([-1.1*L-synd*1.1*L  1.1*L+synd*1.1*L  -1.1*L-synd*1.1*L   
1.1*L+(L/20)+synd*1.1*L  ]); 
   ylabel('m', 'FontSize',12, 'Rotation', 0) 
   set(gca,'xtick',[ ]) 
    
    
   text(-1.1*L , 1.1*L, 'ζ = Γσλία ηνπ λήκαηνο κε ηελ θαηαθόξπθν', 'FontSize',8) 
   text(-1.1*L , 1.*L, 'Ν = Αξηζκόο ησλ επαλαιήςεσλ', 'FontSize',8) 
   text(-1.1*L , 0.9.*L, 'Σ = Πεξίνδνο', 'FontSize',8) 
    
    
   if i==1 
    text(0.86*L-0.65*L   , -0.15*L+1.2*L, 't =', 'FontSize',8) 
   else 
   text(0.86*L-0.65*L   , -0.15*L+1.2*L, 't =              sec', 'FontSize',8) 
  text(0.97*L-0.69*L , -0.15*L+1.2*L, time1, 'FontSize',8, 'Color', 'r') 
   end 
   
   
   text(0.86*L-0.65*L   , -0.15*L-0.25*L+1.3*L, 'ζ =             Mνηξ', 'FontSize',8) 
  text(0.97*L-0.68*L , -0.15*L-0.25*L+1.3*L, thh, 'FontSize',8, 'Color', 'r') 
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if i==1 
      text(0.86*L-0.65*L   , -0.15*L-2*0.25*L+1.4*L, 'N =', 'FontSize',8) 
  else  
   text(0.86*L-0.65*L   , -0.15*L-2*0.25*L+1.4*L, 'N =', 'FontSize',8) 
  text(0.97*L-0.68*L , -0.15*L-2*0.25*L+1.4*L, NN5, 'FontSize',8, 'Color', 'r') 
  end 
   
  if N5<1 
   text(0.86*L-0.65*L   , -0.15*L-3*0.25*L+1.5*L, 'T =', 'FontSize',8) 
  else  
   text(0.86*L-0.65*L   , -0.15*L-3*0.25*L+1.5*L, 'T =             sec', 'FontSize',8) 
  text(0.97*L-0.68*L , -0.15*L-3*0.25*L+1.5*L, PP5, 'FontSize',8, 'Color', 'r') 
  end 
       
   
 
if i==1 
pause(2) 
else  
    pause(ryte) 
end 
  
 end 
  
set(handles.pushbutton4,'enable','on')  
set(handles.pushbutton5,'enable','on')   
 
axis off; 
guidata(hObject, handles); 
  
% --- Executes on button press in pushbutton2. 
function pushbutton2_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global stam; 
  
if (stam==0) 
    set(handles.pushbutton2,'string','πλέρεηα')  
    set(handles.pushbutton4,'enable','on')  
    set(handles.pushbutton5,'enable','on')  
    stam=1;  
elseif (stam==1) 
   set(handles.pushbutton2,'string','Γηαθνπή') 
   set(handles.pushbutton4,'enable','off')  
   set(handles.pushbutton5,'enable','off')  
   stam=0; 
else 
end 
guidata(hObject, handles); 
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% --- Executes on button press in pushbutton3. 
% function pushbutton3_Callback(hObject, eventdata, handles) 
% % hObject    handle to pushbutton3 (see GCBO) 
% % eventdata  reserved - to be defined in a future version of MATLAB 
% % handles    structure with handles and user data (see GUIDATA) 
% global suv; 
% global stam; 
% suv=get(handles.pushbutton3,'value'); 
% stam=0; 
  
% --- Executes on button press in pushbutton4. 
 
 
 
 
function pushbutton4_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global L; 
global arx_fi; 
global arx_v; 
global g; 
global time_obs; 
global ryt; 
global status; 
status=1; 
axes(handles.axes1) 
cla 
clear L; 
clear arx_fi; 
clear arx_v; 
clear g; 
clear time_obs; 
clear ryt; 
set(handles.edit1,'enable','on','string','1'); 
set(handles.edit2,'enable','on','string','20'); 
set(handles.edit3,'enable','on','string','2.5'); 
set(handles.edit4,'enable','on','string','10'); 
set(handles.edit5,'enable','on','string','25'); 
set(handles.edit6,'enable','on','string','2'); 
set(handles.pushbutton1,'enable','on')  
guidata(hObject, handles); 
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% --- Executes on button press in pushbutton5. 
function pushbutton5_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton5 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global status; 
global stam; 
hfin=questdlg('Έμνδνο από ην πξόγξακκα;'); 
switch hfin 
    case 'Yes' 
        stam=1; 
        status=1; 
        closereq; 
end 
  
  
 
 
 
function edit1_Callback(hObject, eventdata, handles) 
% hObject    handle to edit1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global L; 
  
% Hints: get(hObject,'String') returns contents of edit1 as text 
%        str2double(get(hObject,'String')) returns contents of edit1 as a double 
  
  
% --- Executes during object creation, after setting all properties. 
function edit1_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
function edit2_Callback(hObject, eventdata, handles) 
% hObject    handle to edit2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global arx_fi; 
  
% Hints: get(hObject,'String') returns contents of edit2 as text 
%        str2double(get(hObject,'String')) returns contents of edit2 as a double 
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% --- Executes during object creation, after setting all properties. 
function edit2_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
  
  
 
 
function edit3_Callback(hObject, eventdata, handles) 
% hObject    handle to edit3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global arx_v; 
  
% Hints: get(hObject,'String') returns contents of edit3 as text 
%        str2double(get(hObject,'String')) returns contents of edit3 as a double 
  
  
% --- Executes during object creation, after setting all properties. 
function edit3_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
  
  
function edit4_Callback(hObject, eventdata, handles) 
% hObject    handle to edit4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global g; 
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% Hints: get(hObject,'String') returns contents of edit4 as text 
%        str2double(get(hObject,'String')) returns contents of edit4 as a double 
  
  
% --- Executes during object creation, after setting all properties. 
function edit4_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
  
  
function edit5_Callback(hObject, eventdata, handles) 
% hObject    handle to edit5 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global time_obs; 
  
% Hints: get(hObject,'String') returns contents of edit5 as text 
%        str2double(get(hObject,'String')) returns contents of edit5 as a double 
  
  
% --- Executes during object creation, after setting all properties. 
function edit5_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit5 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
  
  
function edit6_Callback(hObject, eventdata, handles) 
% hObject    handle to edit6 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global ryt; 
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% Hints: get(hObject,'String') returns contents of edit6 as text 
%        str2double(get(hObject,'String')) returns contents of edit6 as a double 
  
  
% --- Executes during object creation, after setting all properties. 
function edit6_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit6 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
  
 
% --- Executes on button press in pushbutton6. 
% function pushbutton6_Callback(hObject, eventdata, handles) 
% % hObject    handle to pushbutton6 (see GCBO) 
% % eventdata  reserved - to be defined in a future version of MATLAB 
% % handles    structure with handles and user data (see GUIDATA) 
% global L; 
% global arx_fi; 
% global arx_v; 
% global g; 
% global time_obs; 
% global ryt; 
% L=str2double(get(handles.edit1,'String')); 
% arx_fi=str2double(get(handles.edit2,'String')); 
% arx_v=str2double(get(handles.edit3,'String')); 
% g=str2double(get(handles.edit4,'String')); 
% time_obs=str2double(get(handles.edit5,'String')); 
% ryt=str2double(get(handles.edit6,'String')); 
  
  
% --- Executes on button press in pushbutton7. 
function pushbutton7_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton7 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
! ekkremes_1.pdf; 
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Άζκηζη 2 

function varargout = gekkremes_2(varargin) 
% GEKKREMES_2 M-file for gekkremes_2.fig 
%      GEKKREMES_2, by itself, creates a new GEKKREMES_2 or raises the 
existing 
%      singleton*. 
% 
%      H = GEKKREMES_2 returns the handle to a new GEKKREMES_2 or 
the handle to 
%      the existing singleton*. 
% 
%      GEKKREMES_2('CALLBACK',hObject,eventData,handles,...) calls the 
local 
%      function named CALLBACK in GEKKREMES_2.M with the given input 
arguments. 
% 
%      GEKKREMES_2('Property','Value',...) creates a new GEKKREMES_2 or 
raises the 
%      existing singleton*.  Starting from the left, property value pairs are 
%      applied to the GUI before gekkremes_2_OpeningFcn gets called.  An 
%      unrecognized property name or invalid value makes property application 
%      stop.  All inputs are passed to gekkremes_2_OpeningFcn via varargin. 
% 
%      *See GUI Options on GUIDE's Tools menu.  Choose "GUI allows only 
one 
%      instance to run (singleton)". 
% 
% See also: GUIDE, GUIDATA, GUIHANDLES 
  
% Edit the above text to modify the response to help gekkremes_2 
  
% Last Modified by GUIDE v2.5 10-Apr-2012 00:36:57 
  
% Begin initialization code - DO NOT EDIT 
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gui_Singleton = 1; 
gui_State = struct('gui_Name',       mfilename, ... 
                   'gui_Singleton',  gui_Singleton, ... 
                   'gui_OpeningFcn', @gekkremes_2_OpeningFcn, ... 
                   'gui_OutputFcn',  @gekkremes_2_OutputFcn, ... 
                   'gui_LayoutFcn',  [] , ... 
                   'gui_Callback',   []); 
if nargin && ischar(varargin{1}) 
    gui_State.gui_Callback = str2func(varargin{1}); 
end 
  
if nargout 
    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:}); 
else 
    gui_mainfcn(gui_State, varargin{:}); 
end 
% End initialization code - DO NOT EDIT 
  
  
% --- Executes just before gekkremes_2 is made visible. 
function gekkremes_2_OpeningFcn(hObject, eventdata, handles, varargin) 
% This function has no output args, see OutputFcn. 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
% varargin   command line arguments to gekkremes_2 (see VARARGIN) 
  
% Choose default command line output for gekkremes_2 
handles.output = hObject; 
  
% Update handles structure 
guidata(hObject, handles); 
  
% UIWAIT makes gekkremes_2 wait for user response (see UIRESUME) 
% uiwait(handles.figure1); 
  
  
% --- Outputs from this function are returned to the command line. 
function varargout = gekkremes_2_OutputFcn(hObject, eventdata, handles)  
% varargout  cell array for returning output args (see VARARGOUT); 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
  
% Get default command line output from handles structure 
varargout{1} = handles.output; 
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% --- Executes on button press in pushbutton1. 
function pushbutton1_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global L; 
global arx_fi; 
global arx_v; 
global g; 
global time_obs; 
global ryt; 
L=str2double(get(handles.edit1,'String')); 
arx_fi=str2double(get(handles.edit2,'String')); 
arx_v=str2double(get(handles.edit3,'String')); 
g=str2double(get(handles.edit4,'String')); 
time_obs=str2double(get(handles.edit5,'String')); 
ryt=str2double(get(handles.edit6,'String')); 
  
global status; 
global stam; 
global suv; 
axes(handles.axes1) 
axis off; 
set(handles.pushbutton2,'string','Γηαθνπή')  
stam=0; 
 
stam=0; 
suv=0; 
status=0; 
  
set(handles.edit1,'enable','off'); 
set(handles.edit2,'enable','off'); 
set(handles.edit3,'enable','off'); 
set(handles.edit4,'enable','off'); 
set(handles.edit5,'enable','off'); 
set(handles.edit6,'enable','off'); 
set(handles.pushbutton1,'enable','off') 
set(handles.pushbutton4,'enable','off')  
set(handles.pushbutton5,'enable','off')  
 
% SXOLIA 
% H prosomoiwsi linei to provlima tou aplou ekkremous 
% gia opoiadipote gwnia  
% Phrame thn ejiswsi th''+(g/L)*sin(th) = 0 , (Alonso - Finn, page 333) 
  
% % Μήθνο Δθθξεκνύο 
%  L = 1; 
%   
%  % Αξρηθή Γσλία 
%  arx_fi =20; 
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%   
%   % Αξρηθή Σαρύηεηα 
%  arx_v =2.5; 
%   
%  %Δπηηάρπλζε Βαξύηεηαο  
% g = 10; 
%  
% % Υξόλνο παξαηήξεζεο  
% time_obs = 10; 
%  
% % Ρπζκόο Πξνζνκνίσζεο 
% ryt =0.01; 
  
 
if L<=0 
    hfin=warndlg('Βάιηε ζην Μήθνο Δθθξεκνύο ζεηηθή ηηκή'); 
    return 
else 
end 
  
if arx_fi>90|arx_fi<-90 
    hfin=warndlg('Βάιηε ζηελ Αξρηθή Γσλία ηηκή κεηαμύ -90 θαη 90'); 
    return 
else 
end 
  
if arx_fi==0&arx_v==0 
    hfin=warndlg('Βάιηε ζηελ Αξρηθή Γσλία ή ζηελ Αξρηθή Σαρύηεηα ηνπ 
Δθθξεκνύο ηηκή δηαθνξεηηθή ηνπ κεδελόο'); 
    return 
else 
end 
  
if g<=0 
    hfin=warndlg('Βάιηε ζηελ Δπηηάρπλζε Βαξύηεηαο ζεηηθή ηηκή'); 
    return 
else 
end 
  
     
if ryt<0.001|ryt>2 
    hfin=warndlg('Βάιηε ζην Ρπζκό Πξνζνκνίσζεο ηηκή κεηαμύ 0.001 θαη 2'); 
    return 
else 
end 
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if time_obs <=0.025 
    hfin=warndlg('Βάιηε ζην Υξόλν Παξαηήξεζεο ηηκή κεγαιύηεξε ηνπ 0.025'); 
    return 
else 
end 
  
if time_obs >=2000 
    hfin=warndlg('Βάιηε ζην Υξόλν Παξαηήξεζεο ηηκή κηθξόηεξε ηνπ 2000'); 
    return 
else 
end 
  
ryte = -ryt+2+0.001; 
  
 
step = 0.025; 
  
  
% aktina sfairidiou 
R = L/20; 
% Paxos nhmatos kai Tasis =L/dd 
dd = 200; 
  
% Paxos velous Tasis =L/dd1 
dd1=40; 
  
% Xξόλνο θαηαγξαθήο ηνπ θαηλνκέλνπ ζε sec 
time = time_obs+1; 
  
arx_v1 =arx_v/L; 
arx_gwn =arx_fi*pi/180; 
% εκεία αλά πεξίνδν 
 NN = time_obs/step; 
  
y0 = [arx_gwn, arx_v1]; 
tsp = 0:step:time; 
  
[t1 ,y5] = ode45(@osci_ek, tsp, y0, [ ], g, L); 
  
th =y5(:,1); 
vel = y5(:, 2)*L; 
  
thmax = max(y5(:,1)); 
thmin = min(y5(:,1)); 
absth =abs([thmax, thmin]); 
abthmax=max(absth); 
  
hthmax =abthmax/2; 
 P = 2*pi*sqrt(L/g)*(1+(1/4)*(sin(hthmax))^2+(9/64)*(sin(hthmax))^4); 
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  if P<=0.025 
    hfin=warndlg('Ζ Πεξίνδνο είλαη πνιύ κηθξή. Σν Πξόγξακκα δελ 
αληαπνθξίλεηαη. Απμείζηε ην κήθνο ηνπ Δθθξεκνύο ή κεηώζηε ηελ επηηάρπλζε 
Βαξύηεηαο'); 
    return 
else 
end 
  
 thmax_moir = 180*abthmax/pi; 
  
if thmax_moir<=70 
    PP =P; 
else 
end 
  
if thmax_moir>70&thmax_moir<=75 
    PP =1.0007*P ; 
else 
end 
  
  
if thmax_moir>75&thmax_moir<=80 
    PP =1.0052*P ; 
else 
end 
  
if thmax_moir>80&thmax_moir<=85 
    PP =1.010*P; 
else 
end 
  
if thmax_moir>85&thmax_moir<=86 
    PP = 1.0115*P; 
else 
end 
  
if thmax_moir>86&thmax_moir<=87 
    PP = 1.012*P; 
else 
end 
  
  
if thmax_moir>87&thmax_moir<=88 
    PP = 1.013*P; 
else 
end 
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if thmax_moir>88&thmax_moir<=89 
    PP = 1.0155*P; 
else 
end 
  
if thmax_moir>89&thmax_moir<=91 
    PP = 1.0164*P; 
else 
end 
  
if abthmax>1.58 
    hfin=warndlg('ύκθσλα κε ηηο ηηκέο πνπ δώζαηε ην εθθξεκέο δελ εθηειεί 
ηαιάλησζε. Μεηώζηε ηελ ηηκή ηεο  αξρηθήο ηαρύηεηαο ή ηεο αξρηθήο γσλίαο'); 
    return 
else 
end 
  
  
  
x=L*sin(th); 
y=L*cos(th); 
  
  
  
  
  
% eksiswseis Nimatos 
LL =sqrt(L^2+(L/dd)^2); 
the0 =atan((L/dd)/L); 
  
  
% stirigma  
  
 %eksiswseis stirigmatos 
    Sx = [-(L/70), -(L/70), (L/70), (L/70)]+0.005*L; 
    Sy = [L/20+1.1*L , 1.02*L, 1.02*L L/20+1.1*L]; 
     
    %eksiswseis stirigmatos 2 
    Sxx = [-(L/150), -(L/150), (L/150), (L/150)];; 
    Syy = [L/20+1.1*L , 0.99*L, 0.99*L L/20+1.1*L]; 
     
    rs = L/100; 
    ths = 0:pi/30:2*pi; 
    rstx = rs*cos(ths); 
    rsty = L+rs*sin(ths); 
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 % eksiswseis basews ekkemous 
 syn1 = 0.35; 
 syn2 = -0.05; 
 vs1x =[-0.99*L+0.077*L+0.8*L       0.88*L-0.8*L      0.88*L-0.8*L      -
0.99*L+0.077*L+0.8*L]+syn2*L; 
 vs1y =[-0.15*L                       -0.15*L           -0.05*L               -0.05*L]-syn1*L;; 
  
  
 vs3x =[-0.99*L+0.077*L+0.8*L        -0.99*L+0.077*L+0.7*L      -
0.99*L+0.077*L+0.7*L  -0.99*L+0.077*L+0.8*L]+syn2*L;; 
 vs3y =[-0.15*L                      -0.15*L+0.05*L                 0                       -
0.05*L]-syn1*L;; 
     
 vs4x = [-0.99*L+0.077*L+0.8*L   0.88*L-0.8*L    0.88*L-0.9*L      -
0.99*L+0.077*L+0.7*L]+syn2*L;; 
 vs4y = [-0.05*L               -0.05*L            0                         0]-syn1*L; 
  
 A1x = ((vs1x(3)+vs1x(4))/2)-0.05*L; 
 A1y = (vs3y(3)+vs1y(4))/2; 
 vs5x = [A1x-0.015*L, A1x+0.015*L,  A1x+0.015*L, A1x-0.015*L]; 
 vs5y = [A1y,         A1y,    1.2*L, 1.2*L]; 
  
 vs6x = [A1x-0.015*L, A1x-0.015*L,  A1x-0.025*L, A1x-0.025*L]; 
 vs6y = [A1y,         1.2*L,       1.205*L, A1y+0.01*L]; 
  
 vs7x = [ A1x-0.015*L, A1x+0.015*L, A1x+0.005*L,         A1x-0.025*L]; 
 vs7y = [1.2*L,           1.2*L,         1.205*L,               1.205*L]; 
  
  
 vs8x =[A1x-0.015*L,  A1x+0.015*L, (L/70)+0.005*L        -(L/70)+0.005*L]; 
 vs8y =[1.2*L,           1.2*L,      L/20+1.1*L  L/20+1.1*L] ; 
  
 vs9x =[A1x-0.015*L,  A1x-0.015*L,  -(L/70)+0.005*L        -(L/70)+0.005*L ]; 
 vs9y = [1.2*L        1.18*L          L/20+1.1*L-0.02*L        L/20+1.1*L]; 
  
 vs10x =[-(L/70)      -(L/70) -(L/70)-0.01*L        -(L/70)-0.01*L ]+0.005*L; 
 vs10y =[L/20+1.1*L   1.02*L,       1.03*L,                 L/20+1.1*L]  ; 
  
% ΔΞΗΩΔΗ ΓΩΜΑΣΗΟΤ 
  
synd =0.25; 
xdd = [-1.1*L-synd*1.1*L    1.1*L+synd*1.1*L     0.66*L+synd*0.66*L    -1.1*L-
synd*1.1*L]; 
ydd = [-1.1*L-synd*1.1*L    -1.1*L-synd*1.1*L      -0.425*L-0.085*L      -
0.425*L-synd*0.425*L  ]; 
  
pat1_x = [-1.3750    1.3750    1.3750    -1.3750]*L; 
  pat1_y = [  -0.5100-0.0432   -0.5100-0.0432  -0.5100   -0.5100 ]*L; 
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xdp1 =[1.1*L+synd*1.1*L     1.1*L+synd*1.1*L       0.66*L+synd*0.66*L     
0.66*L+synd*0.66*L]; 
ydp1= [-1.1*L-synd*1.1*L      1.15*L+synd*1.15*L     1.15*L+synd*1.15*L       -
0.425*L-synd*0.425*L  ]; 
  
xdv =[-1.1*L-synd*1.1*L         0.66*L+synd*0.66*L          0.66*L+synd*0.66*L          
-1.1*L-synd*1.1*L]; 
ydv= [-0.425*L-synd*0.425*L     -0.425*L-synd*0.425*L       
1.15*L+synd*1.15*L          1.15*L+synd*1.15*L]; 
  
  
% ΔΞΗΩΔΗ ΣΡΑΠΔΕΗΟΤ 
%Prosopsi 
  
syn = 0.35; 
  tr1x =[-0.99*L+0.077*L+0.3*L     0.88*L-0.3*L         0.88*L-0.3*L    -
0.99*L+0.077*L+0.3*L]; 
 tr1y =[-0.245*L              -0.245*L          -0.2*L     -0.2*L]-syn*L; 
  
 tr2x =[-0.99*L+0.077*L+0.3*L       0.88*L-0.3*L      0.88*L-0.154*L-0.3*L      -
0.99*L-0.077*L+0.3*L ]; 
 tr2y =[-0.2*L              -0.2*L           -0.0875*L               -0.0875*L]-syn*L;; 
  
  
%  %plagia aristera 
  
  tr3x =[-0.99*L-0.077*L  -0.99*L+ 0.077*L  -0.99*L+ 0.077*L  -0.99*L-
0.077*L]+0.3*L; 
  tr3y =[-0.5375*L              -0.7625*L              -0.2*L            -0.0875*L]-syn*L;; 
   
  %   %podi aristera 
  
   tr5x =[-0.99*L+0.077*L      -0.99*L+0.099*L  -0.99*L+0.099*L  -
0.99*L+0.077*L ]+0.3*L; 
   tr5y =[-0.7625*L               -0.7625*L             -0.2*L                 -0.2*L ]-syn*L;; 
   
%   %podi deksia 
  tr4x =[0.88*L-0.022*L    0.88*L     0.88*L   0.88*L-0.022*L ]-0.3*L; 
   tr4y =[-0.7625*L           -0.7625*L          -0.2*L             -0.2*L  ]-syn*L;; 
  
 tr6x =[0.88*L-0.022*L     0.88*L-0.022*L   0.88*L-0.176*L   0.88*L-0.176*L]-
0.3*L;;  
 tr6y =[-0.7625*L              -0.2*L                   -0.0875*L            -0.5375*L]-syn*L; 
  
 xpin1 = [-1.2    0.6     0.6    -1.2 ]*L; 
ypin1 = [0.3      0.3     1.2       1.2 ]*L; 
  
xpin2 = [-1.23    0.63     0.63  -1.23 ]*L; 
ypin2 = [0.27      0.27     1.23  1.23]*L; 
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%  %skiasi pinaka 
pinsk_k_x = [-1.2    0.6     0.6    -1.2 ]*L; 
pinsk_k_y = [0.3      0.3    0.318        0.318 ]*L; 
  
pinsk_a_x = [-1.2   -1.196    -1.196   -1.2 ]*L; 
pinsk_a_y = [0.3       0.3    1.2       1.2 ]*L; 
  
pinsk_d_x = [-1.2   -1.19    -1.19   -1.2 ]*L+1.79*L; 
pinsk_d_y = [0.3       0.3    1.2       1.2 ]*L; 
  
pinsk_p_x =[-1.2    0.6     0.6    -1.2 ]*L; 
pinsk_p_y = [0.3      0.3    0.31        0.31 ]*L+0.895*L; 
  
     
    th10 = pi/50; 
    % Sfaira ekkremous 
for i = 1:1:100 
    xx(i) = R*cos((th10)*i); 
    yy(i) = R*sin((th10)*i); 
     xx1(i) = 0.99*R*cos((th10)*i); 
    yy1(i) = 0.99*R*sin((th10)*i); 
    xx2(i) = 0.96*R*cos((th10)*i); 
    yy2(i) = 0.96*R*sin((th10)*i); 
    xx3(i) = 0.85*R*cos((th10)*i); 
    yy3(i) = 0.85*R*sin((th10)*i); 
    xx4(i) = 0.63*R*cos((th10)*i); 
    yy4(i) = 0.63*R*sin((th10)*i); 
    xx5(i) = 0.45*R*cos((th10)*i); 
    yy5(i) = 0.45*R*sin((th10)*i); 
    xx6(i) = 0.30*R*cos((th10)*i); 
    yy6(i) = 0.30*R*sin((th10)*i); 
    xx7(i) = 0.05*R*cos((th10)*i); 
    yy7(i) = 0.05*R*sin((th10)*i); 
end 
  
co =0.07; 
synt = 0.99; 
synt2 = L/60; 
  
 ddx = -0.05; 
 ddy = -0.05; 
 ddz = -0.15; 
 
 for i = 1:1:NN 
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  if (stam==1)   
            cc=stam; 
            while (cc==1) 
            cc=stam; 
            pause(ryte); 
                if (status==1) 
                    return 
                end 
            end        
        end 
 
   
     th1=th(i); 
     
% eksiswseis sfairidiou 
     x1 = x(i); 
     y1 = L-y(i); 
      
      
      %eksiswseis nimatos 
      %katw akra 
      N1x = LL*sin(th1-the0); 
      N1y = L-LL*cos(th1-the0); 
       
      N2x = LL*sin(th1+the0); 
      N2y = L-LL*cos(th1+the0); 
       
     % Panw akra 
      N3x = (L/dd)*cos(th1); 
      N3y = L+(L/dd)*sin(th1); 
       
      N4x = -(L/dd)*cos(th1); 
      N4y = L-(L/dd)*sin(th1); 
       
     Nx = [N1x , N2x ,  N3x , N4x ]; 
     Ny =  [N1y , N2y ,  N3y , N4y ]; 
      
      % eksiswseis taxythtas 
  vmax=((2*L)/(2*pi))*abthmax; 
  bv =vmax; 
  av=-bv/abthmax; 
  
  v=av*abs(th1)+bv; 
   
  rv1=L-(L/dd); 
  rv2 =sqrt(v^2+(L-(L/dd))^2); 
  rv3 =sqrt(v^2+(L-(L/dd1))^2); 
  rv4=sqrt((v+(L/32))^2+L^2); 
  rv5 =sqrt(v^2+(L+(L/dd1))^2); 
  rv6 =sqrt(v^2+(L+(L/dd))^2); 
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  rv7 = L+(L/dd); 
   
  if th(i+1)<th(i) 
  thv2 =atan(v/(L-(L/dd))); 
  thv3 =atan(v/(L-(L/dd1))); 
  thv4 =atan((v+(L/32))/L); 
  thv5 =atan(v/(L+(L/dd1))); 
  thv6 =atan(v/(L+(L/dd))); 
  else 
      thv2 =-atan(v/(L-(L/dd))); 
  thv3 =-atan(v/(L-(L/dd1))); 
  thv4 =-atan((v+(L/32))/L); 
  thv5 =-atan(v/(L+(L/dd1))); 
  thv6 =-atan(v/(L+(L/dd))); 
  end 
   
   
  v1x = rv1*sin(th1); 
  v1y =L-rv1*cos(th1); 
   
  v2x = rv2*sin(th1-thv2); 
  v2y =L-rv2*cos(th1-thv2); 
   
  v3x = rv3*sin(th1-thv3); 
  v3y =L-rv3*cos(th1-thv3); 
   
   
  v4x = rv4*sin(th1-thv4); 
  v4y =L-rv4*cos(th1-thv4); 
   
  v5x = rv5*sin(th1-thv5); 
  v5y =L-rv5*cos(th1-thv5); 
   
  v6x = rv6*sin(th1-thv6); 
  v6y =L-rv6*cos(th1-thv6); 
   
  v7x = rv7*sin(th1); 
  v7y =L-rv7*cos(th1); 
   
  vx =[v1x  v2x v3x v4x v5x v6x  v7x]; 
  vy =[v1y  v2y v3y v4y v5y v6y  v7y]; 
   
        
  
    
   time1 =num2str(0.01*round(step*i/0.01)); 
%    
   thm =180*th(i)/pi ;    
% 
   thh =num2str(0.01*round(thm/0.01)); 
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   N5=(step*i)/PP; 
  
   NN5 =num2str(0.01*round(N5/0.01)); 
    
  
    PP5 =num2str(0.01*round(PP/0.01)); 
    
  
   vel1 =num2str(0.01*round(vel(i)/0.01)); 
  
   
 % subplot(1,1, [1, 1]) , 
  
fill(pat1_x, pat1_y ,[0.60+ddx,0.60+ddy,0.60+ddz],... 
     pat1_x, pat1_y-0.0432*L,[0.61+ddx,0.61+ddy,0.61+ddz],... 
     pat1_x, pat1_y-2*0.0432*L ,[0.62+ddx,0.62+ddy,0.62+ddz],... 
    pat1_x, pat1_y-3*0.0432*L ,[0.63+ddx,0.63+ddy,0.63+ddz],... 
    pat1_x, pat1_y-4*0.0432*L ,[0.64+ddx,0.64+ddy,0.64+ddz],... 
    pat1_x, pat1_y-5*0.0432*L ,[0.65+ddx,0.65+ddy,0.65+ddz],... 
    pat1_x, pat1_y-6*0.0432*L ,[0.66+ddx,0.66+ddy,0.66+ddz],... 
    pat1_x, pat1_y-7*0.0432*L ,[0.67+ddx,0.67+ddy,0.67+ddz],... 
    pat1_x, pat1_y-8*0.0432*L ,[0.68+ddx,0.68+ddy,0.68+ddz],... 
    pat1_x, pat1_y-9*0.0432*L ,[0.69+ddx,0.69+ddy,0.69+ddz],... 
    pat1_x, pat1_y-10*0.0432*L ,[0.7+ddx,0.7+ddy,0.7+ddz],... 
    pat1_x, pat1_y-11*0.0432*L ,[0.71+ddx,0.71+ddy,0.71+ddz],... 
    pat1_x, pat1_y-12*0.0432*L ,[0.72+ddx,0.72+ddy,0.72+ddz],... 
    pat1_x, pat1_y-13*0.0432*L ,[0.73+ddx,0.73+ddy,0.73+ddz],... 
    pat1_x, pat1_y-14*0.0432*L ,[0.74+ddx,0.74+ddy,0.74+ddz],... 
    pat1_x, pat1_y-15*0.0432*L ,[0.75+ddx,0.75+ddy,0.75+ddz],... 
    pat1_x, pat1_y-16*0.0432*L ,[0.76+ddx,0.76+ddy,0.76+ddz],... 
     pat1_x, pat1_y-17*0.0432*L ,[0.77+ddx,0.77+ddy,0.77+ddz],... 
      pat1_x, pat1_y-18*0.0432*L ,[0.78+ddx,0.78+ddy,0.78+ddz],... 
       pat1_x, pat1_y-19*0.0432*L ,[0.79+ddx,0.79+ddy,0.79+ddz],... 
    pat1_x, pat1_y-20*0.0432*L ,[0.80+ddx,0.8+ddy,0.8+ddz],... 
xdp1, ydp1, [0.7  0.7 0.3], xdv, ydv,[0.78  0.78  0.43 ],... 
        xpin2, ypin2 , [0.6  0.5  0.1 ],... 
     xpin1, ypin1 , [1 1 1 ],... 
      pinsk_k_x,pinsk_k_y,[0.7,0.7,0.8],... 
     pinsk_a_x,pinsk_a_y,[0.4,0.4,0.4],... 
     pinsk_d_x,pinsk_d_y,[0.7,0.7,0.7],... 
     pinsk_p_x,pinsk_p_y,[0.3,0.3,0.3],... 
         tr6x, tr6y , [0.549 0.3529 0],... 
tr6x, tr6y , [0.549 0.3529 0],... 
tr1x, tr1y , [0.7843 0.549 0.03922],... 
       tr2x, tr2y , [0.6824 0.4667 0],... 
       tr3x, tr3y , [0.5882 0.3529 0],... 
        tr4x, tr4y , [0.7843 0.549 0.03922],... 
         tr5x, tr5y , [0.7843 0.549 0.03922],... 
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vs1x, vs1y, [0.66, 0.66, 0.66],... 
vs3x, vs3y, [0.4, 0.4, 0.4],... 
 vs4x, vs4y, [0.45, 0.45, 0.45],... 
  vs5x, vs5y, [0.69, 0.69, 0.69],... 
  vs6x, vs6y, [0.43, 0.43, 0.43],... 
  vs7x, vs7y, [0.66, 0.66, 0.66],... 
  vs8x, vs8y, [0.66, 0.66, 0.66],... 
  vs10x, vs10y, [0.43, 0.43, 0.43],... 
  vs9x, vs9y, [0.43, 0.43, 0.43],... 
 Nx, Ny,[0.9  0.  0.9],...,... 
x1+xx,y1+yy, [0 5.5*co  1],... 
x1+xx1,y1+yy1, [0 5.5*co  1],... 
  x1+xx2,y1+yy2, [0 5.5*co  1],... 
  x1+xx3,y1+yy3, [0 5.5*co 1],... 
  synt*x1+xx4, y1+yy4+0.8*synt2, [0 6*co  1],... 
   synt*x1+xx5, y1+yy5+0.9*synt2, [0 7*co  1],... 
  synt*x1+xx6,y1+yy6+0.95*synt2, [0 8*co  1],... 
  synt*x1+xx7,y1+yy7+synt2, [0 12*co  1],... 
   Sxx, Syy, [0.302, 0.302, 0.302],... 
   Sx, Sy , [0.66, 0.66, 0.66], ... 
   rstx , rsty, [0.31, 0.31, 0.31],... 
   vx, vy, 'r',... 
   'LineStyle','none') 
  
  
   axis([-1.1*L-synd*1.1*L  1.1*L+synd*1.1*L  -1.1*L-synd*1.1*L   
1.1*L+(L/20)+synd*1.1*L  ]); 
    ylabel('m', 'FontSize',12, 'Rotation', 0) 
   set(gca,'xtick',[ ]) 
    
   text(vx(3) , vy(3)+0.03*L, 'π',  'Color', 'r','FontSize',8) 
    
   text(-1.1*L , 1.1*L, 'ζ = Γσλία ηνπ λήκαηνο κε ηελ θαηαθόξπθν', 'FontSize',8) 
    text(-1.1*L , 1.*L, 'π = Σαρύηεηα', 'FontSize',8) 
   text(-1.1*L , 0.9*L, 'Ν = Αξηζκόο ησλ επαλαιήςεσλ', 'FontSize',8) 
   text(-1.1*L , 0.8.*L, 'Σ = Πεξίνδνο', 'FontSize',8) 
    
%    text(-1.3*L , -1.13*L, 'ηα κπιε πιαίζηα δείρλνληαη νη ηηκέο ηνπ ρξόλνπ t 
πνπ θηλείηαη ην εθθξεκέο,') 
%    text(-1.3*L , -1.23*L, 'ηεο γσλίαο ζ ηνπ λήκαηνο κε ηελ θαηαθόξπθν, ηεο 
ηαρύηεηαο v ηνπ ζθαηξηδίνπ,')  
%    text(-1.3*L , -1.33*L, 'ησλ επαλαιήςεσλ Ν θαη ηεο πεξηόδνπ Σ') 
%    text(0.97*L   , 1.23*L, 'Σαρύηεηα') 
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 if i==1 
    text(0.82*L-0.65*L   , -0.15*L+1.2*L, 't =', 'FontSize',8) 
   else 
   text(0.82*L-0.65*L   , -0.15*L+1.2*L, 't =              sec', 'FontSize',8) 
  text(0.93*L-0.69*L , -0.15*L+1.2*L, time1, 'FontSize',8, 'Color', 'r') 
   end 
    
    
    text(0.82*L-0.65*L   , -0.15*L-0.25*L+1.3*L, 'ζ =             Mνηξ', 'FontSize',8) 
  text(0.93*L-0.68*L , -0.15*L-0.25*L+1.3*L, thh, 'FontSize',8, 'Color', 'r') 
   
   
   text(0.82*L-0.65*L    , -0.15*L-2*0.25*L+1.4*L, 'π =             
m/sec','FontSize',8) 
  text(0.93*L-0.68*L  , -0.15*L-2*0.25*L+1.4*L, vel1,'FontSize',8, 'Color', 'r') 
   
   
   
  if i==1 
      text(0.82*L-0.65*L    , -0.15*L-3*0.25*L+1.5*L, 'N =   ','FontSize',8) 
  else  
   text(0.82*L-0.65*L    , -0.15*L-3*0.25*L+1.5*L, 'N =     ','FontSize',8) 
  text(0.93*L-0.68*L  , -0.15*L-3*0.25*L+1.5*L, NN5, 'FontSize',8, 'Color', 'r') 
  end 
   
  if N5<1 
   text(0.82*L-0.65*L    , -0.15*L-4*0.25*L+1.6*L, 'T =             ','FontSize',8) 
  else  
   text(0.82*L-0.65*L    , -0.15*L-4*0.25*L+1.6*L, 'T =              sec','FontSize',8) 
  text(0.93*L-0.68*L  , -0.15*L-4*0.25*L+1.6*L, PP5, 'FontSize',8, 'Color', 'r') 
  end 
   
   
if i==1 
pause(2) 
else  
    pause(ryte) 
end 
  
 end 
  
set(handles.pushbutton4,'enable','on')  
set(handles.pushbutton5,'enable','on')  
  
 
axis off; 
guidata(hObject, handles); 
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% --- Executes on button press in pushbutton2. 
function pushbutton2_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global stam; 
  
if (stam==0) 
    set(handles.pushbutton2,'string','πλέρεηα') 
    set(handles.pushbutton4,'enable','on')  
    set(handles.pushbutton5,'enable','on')  
    stam=1;  
elseif (stam==1) 
   set(handles.pushbutton2,'string','Γηαθνπή') 
   set(handles.pushbutton4,'enable','off')  
   set(handles.pushbutton5,'enable','off')  
   stam=0; 
else 
end 
guidata(hObject, handles); 
  
% --- Executes on button press in pushbutton3. 
% function pushbutton3_Callback(hObject, eventdata, handles) 
% % hObject    handle to pushbutton3 (see GCBO) 
% % eventdata  reserved - to be defined in a future version of MATLAB 
% % handles    structure with handles and user data (see GUIDATA) 
% global suv; 
% global stam; 
% suv=get(handles.pushbutton3,'value'); 
% stam=0; 
  
% --- Executes on button press in pushbutton4. 
function pushbutton4_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global L; 
global arx_fi; 
global arx_v; 
global g; 
global time_obs; 
global ryt; 
global status; 
status=1; 
axes(handles.axes1) 
cla 
clear L; 
clear arx_fi; 
clear arx_v; 
clear g; 
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clear time_obs; 
clear ryt; 
set(handles.edit1,'enable','on','string','1'); 
set(handles.edit2,'enable','on','string','20'); 
set(handles.edit3,'enable','on','string','2.5'); 
set(handles.edit4,'enable','on','string','10'); 
set(handles.edit5,'enable','on','string','40'); 
set(handles.edit6,'enable','on','string','2'); 
set(handles.pushbutton1,'enable','on')  
guidata(hObject, handles); 
  
  
  
% --- Executes on button press in pushbutton5. 
function pushbutton5_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton5 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global status; 
global stam; 
hfin=questdlg('Έμνδνο από ην πξόγξακκα;'); 
switch hfin 
    case 'Yes' 
        stam=1; 
        status=1; 
        closereq; 
end 
  
function edit1_Callback(hObject, eventdata, handles) 
% hObject    handle to edit1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global L; 
  
% Hints: get(hObject,'String') returns contents of edit1 as text 
%        str2double(get(hObject,'String')) returns contents of edit1 as a double 
  
% --- Executes during object creation, after setting all properties. 
function edit1_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
 
 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
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function edit2_Callback(hObject, eventdata, handles) 
% hObject    handle to edit2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global arx_fi; 
  
% Hints: get(hObject,'String') returns contents of edit2 as text 
%        str2double(get(hObject,'String')) returns contents of edit2 as a double 
  
  
% --- Executes during object creation, after setting all properties. 
function edit2_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
function edit3_Callback(hObject, eventdata, handles) 
% hObject    handle to edit3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global arx_v; 
  
% Hints: get(hObject,'String') returns contents of edit3 as text 
%        str2double(get(hObject,'String')) returns contents of edit3 as a double 
  
% --- Executes during object creation, after setting all properties. 
function edit3_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
function edit4_Callback(hObject, eventdata, handles) 
% hObject    handle to edit4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global g; 



                                                                                                                                                                                                  
 

67 

% Hints: get(hObject,'String') returns contents of edit4 as text 
%        str2double(get(hObject,'String')) returns contents of edit4 as a double 
  
 % --- Executes during object creation, after setting all properties. 
function edit4_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
 function edit5_Callback(hObject, eventdata, handles) 
% hObject    handle to edit5 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global time_obs; 
  
% Hints: get(hObject,'String') returns contents of edit5 as text 
%        str2double(get(hObject,'String')) returns contents of edit5 as a double 
  
 
% --- Executes during object creation, after setting all properties. 
function edit5_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit5 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
 
function edit6_Callback(hObject, eventdata, handles) 
% hObject    handle to edit6 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global ryt; 
  
% Hints: get(hObject,'String') returns contents of edit6 as text 
%        str2double(get(hObject,'String')) returns contents of edit6 as a double 
  
% --- Executes during object creation, after setting all properties. 
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function edit6_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit6 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
 
% --- Executes on button press in pushbutton6. 
% function pushbutton6_Callback(hObject, eventdata, handles) 
% % hObject    handle to pushbutton6 (see GCBO) 
% % eventdata  reserved - to be defined in a future version of MATLAB 
% % handles    structure with handles and user data (see GUIDATA) 
% global L; 
% global arx_fi; 
% global arx_v; 
% global g; 
% global ryt; 
% global time_obs; 
% L=str2double(get(handles.edit1,'String')); 
% arx_fi=str2double(get(handles.edit2,'String')); 
% arx_v=str2double(get(handles.edit3,'String')); 
% g=str2double(get(handles.edit4,'String')); 
% time_obs=str2double(get(handles.edit5,'String')); 
% ryt=str2double(get(handles.edit6,'String')); 
 
% --- Executes on button press in pushbutton7. 
function pushbutton7_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton7 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
  
  
% --- Executes on button press in pushbutton9. 
function pushbutton9_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton9 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
! ekkremes_2.pdf; 
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Άζκηζη 3 

 

function varargout = gekkremes_3(varargin) 

% GEKKREMES_3 M-file for gekkremes_3.fig 
%      GEKKREMES_3, by itself, creates a new GEKKREMES_3 or raises the 
existing 
%      singleton*. 
% 
%      H = GEKKREMES_3 returns the handle to a new GEKKREMES_3 or 
the handle to 
%      the existing singleton*. 
% 
%      GEKKREMES_3('CALLBACK',hObject,eventData,handles,...) calls the 
local 
%      function named CALLBACK in GEKKREMES_3.M with the given input 
arguments. 
% 
%      GEKKREMES_3('Property','Value',...) creates a new GEKKREMES_3 or 
raises the 
%      existing singleton*.  Starting from the left, property value pairs are 
%      applied to the GUI before gekkremes_3_OpeningFcn gets called.  An 
%      unrecognized property name or invalid value makes property application 
%      stop.  All inputs are passed to gekkremes_3_OpeningFcn via varargin. 
% 
%      *See GUI Options on GUIDE's Tools menu.  Choose "GUI allows only 
one 
%      instance to run (singleton)". 
% 
% See also: GUIDE, GUIDATA, GUIHANDLES 
  
% Edit the above text to modify the response to help gekkremes_3 
  
% Last Modified by GUIDE v2.5 10-Apr-2012 00:24:15 
  
% Begin initialization code - DO NOT EDIT 
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gui_Singleton = 1; 
gui_State = struct('gui_Name',       mfilename, ... 
                   'gui_Singleton',  gui_Singleton, ... 
                   'gui_OpeningFcn', @gekkremes_3_OpeningFcn, ... 
                   'gui_OutputFcn',  @gekkremes_3_OutputFcn, ... 
                   'gui_LayoutFcn',  [] , ... 
                   'gui_Callback',   []); 
if nargin && ischar(varargin{1}) 
    gui_State.gui_Callback = str2func(varargin{1}); 
end 
  
if nargout 
    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:}); 
else 
    gui_mainfcn(gui_State, varargin{:}); 
end 
% End initialization code - DO NOT EDIT 
  
  
% --- Executes just before gekkremes_3 is made visible. 
function gekkremes_3_OpeningFcn(hObject, eventdata, handles, varargin) 
% This function has no output args, see OutputFcn. 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
% varargin   command line arguments to gekkremes_3 (see VARARGIN) 
  
% Choose default command line output for gekkremes_3 
handles.output = hObject; 
  
% Update handles structure 
guidata(hObject, handles); 
  
% UIWAIT makes gekkremes_3 wait for user response (see UIRESUME) 
% uiwait(handles.figure1); 
  
  
% --- Outputs from this function are returned to the command line. 
function varargout = gekkremes_3_OutputFcn(hObject, eventdata, handles)  
% varargout  cell array for returning output args (see VARARGOUT); 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
  
% Get default command line output from handles structure 
varargout{1} = handles.output; 
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% --- Executes on button press in pushbutton1. 
function pushbutton1_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global L; 
global arx_fi; 
global arx_v; 
global g; 
global time_obs; 
global ryt; 
L=str2double(get(handles.edit1,'String')); 
arx_fi=str2double(get(handles.edit2,'String')); 
arx_v=str2double(get(handles.edit3,'String')); 
g=str2double(get(handles.edit4,'String')); 
time_obs=str2double(get(handles.edit5,'String')); 
ryt=str2double(get(handles.edit6,'String')); 
  
global status; 
global stam; 
global suv; 
axes(handles.axes1) 
axis off; 
set(handles.pushbutton2,'string','Γηαθνπή')  
stam=0; 
 
stam=0; 
suv=0; 
status=0; 
  
set(handles.edit1,'enable','off'); 
set(handles.edit2,'enable','off'); 
set(handles.edit3,'enable','off'); 
set(handles.edit4,'enable','off'); 
set(handles.edit5,'enable','off'); 
set(handles.edit6,'enable','off'); 
set(handles.pushbutton1,'enable','off') 
set(handles.pushbutton4,'enable','off')  
set(handles.pushbutton5,'enable','off')  
  
% SXOLIA 
% H prosomoiwsi linei to provlima tou aplou ekkremous 
% gia opoiadipote gwnia  
% Phrame thn ejiswsi th''+(g/L)*sin(th) = 0 , (Alonso - Finn, page 333) 
  
 
% % Μήθνο Δθθξεκνύο 
%  L = 1; 
%   
%  % Αξρηθή Γσλία 
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%  arx_fi =40; 
%   
%   % Αξρηθή Σαρύηεηα 
%  arx_v =1; 
%   
%  %Δπηηάρπλζε Βαξύηεηαο  
% g = 10; 
%  
% % Υξόλνο παξαηήξεζεο  
% time_obs = 8.5; 
%  
% % Ρπζκόο Πξνζνκνίσζεο 
% ryt =0.05; 
  
  
 
if L<=0 
    hfin=warndlg('Βάιηε ζην Μήθνο Δθθξεκνύο ζεηηθή ηηκή'); 
    return 
else 
end 
  
if arx_fi>90|arx_fi<-90 
    hfin=warndlg('Βάιηε ζηελ Αξρηθή Γσλία ηηκή κεηαμύ -90 θαη 90'); 
    return 
else 
end 
  
if arx_fi==0&arx_v==0 
    hfin=warndlg('Βάιηε ζηελ Αξρηθή Γσλία ή ζηελ Αξρηθή Σαρύηεηα ηνπ 
Δθθξεκνύο ηηκή δηαθνξεηηθή ηνπ κεδελόο'); 
    return 
else 
end 
  
if g<=0 
    hfin=warndlg('Βάιηε ζηελ Δπηηάρπλζε Βαξύηεηαο ζεηηθή ηηκή'); 
    return 
else 
end 
  
     
if ryt<0.001|ryt>2 
    hfin=warndlg('Βάιηε ζην Ρπζκό Πξνζνκνίσζεο ηηκή κεηαμύ 0.001 θαη 2'); 
    return 
else 
end 
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if time_obs <=0.025 
    hfin=warndlg('Βάιηε ζην Υξόλν Παξαηήξεζεο ηηκή κεγαιύηεξε ηνπ 0.025'); 
    return 
else 
end 
  
if time_obs >=2000 
    hfin=warndlg('Βάιηε ζην Υξόλν Παξαηήξεζεο ηηκή κηθξόηεξε ηνπ 2000'); 
    return 
else 
end 
ryte = -ryt+2+0.001; 
  
 
step = 0.025; 
  
% aktina sfairidiou 
R = L/20; 
% Paxos nhmatos kai Tasis =L/dd 
dd = 200; 
  
% Paxos velous Tasis =L/dd1 
dd1=40; 
  
% Xξόλνο θαηαγξαθήο ηνπ θαηλνκέλνπ ζε sec 
time = time_obs+1; 
  
 
arx_v1 =arx_v/L; 
  
arx_gwn =arx_fi*pi/180; 
  
% εκεία αλά πεξίνδν 
 NN = time_obs/step; 
  
y0 = [arx_gwn, arx_v1]; 
tsp = 0:step:time; 
  
[t1 ,y5] = ode45(@osci_ek, tsp, y0, [ ], g, L); 
  
th =y5(:,1); 
  
thmax = max(y5(:,1)); 
thmin = min(y5(:,1)); 
absth =abs([thmax, thmin]); 
abthmax=max(absth); 
hthmax =abthmax/2; 
 P = 2*pi*sqrt(L/g)*(1+(1/4)*(sin(hthmax))^2+(9/64)*(sin(hthmax))^4); 
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 if P<=0.025 
    hfin=warndlg('Ζ Πεξίνδνο είλαη πνιύ κηθξή. Σν Πξόγξακκα δελ 
αληαπνθξίλεηαη. Απμείζηε ην κήθνο ηνπ Δθθξεκνύο ή κεηώζηε ηελ επηηάρπλζε 
Βαξύηεηαο'); 
    return 
else 
end 
  
  
 thmax_moir = 180*abthmax/pi; 
  
if thmax_moir<=70 
    PP =P; 
else 
end 
  
if thmax_moir>70&thmax_moir<=75 
    PP =1.0007*P ; 
else 
end 
  
  
if thmax_moir>75&thmax_moir<=80 
    PP =1.0052*P ; 
else 
end 
  
if thmax_moir>80&thmax_moir<=85 
    PP =1.010*P; 
else 
end 
  
if thmax_moir>85&thmax_moir<=86 
    PP = 1.0115*P; 
else 
end 
  
if thmax_moir>86&thmax_moir<=87 
    PP = 1.012*P; 
else 
end 
  
  
if thmax_moir>87&thmax_moir<=88 
    PP = 1.013*P; 
else 
end 
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if thmax_moir>88&thmax_moir<=89 
    PP = 1.0155*P; 
else 
end 
  
if thmax_moir>89&thmax_moir<=91 
    PP = 1.0164*P; 
else 
end 
  
  
if abthmax>1.58 
    hfin=warndlg('ύκθσλα κε ηηο ηηκέο πνπ δώζαηε ην εθθξεκέο δελ εθηειεί 
ηαιάλησζε. Παξαθαινύκε κεηώζηε ηελ ηηκή ηεο  αξρηθήο ηαρύηεηαο ή ηεο 
αξρηθήο γσλίαο'); 
    return 
else 
end 
  
  
  
x=L*sin(th); 
y=L*cos(th); 
  
  
% Eksiswseis Tashs 
LTMAX =(L/pi)*abthmax+(L/4); 
LTMIN =(L/4)*cos(abthmax); 
BB =LTMAX; 
AA =(LTMIN-BB)/(abthmax); 
  
  
AOT20 =L/dd1; 
AOT30 =L/dd; 
AOT60 =AOT30; 
AOT70 =AOT20; 
%AOT10 =(LTMAX/32) 
AOT10 =(L/32); 
MAO =L-LTMAX; 
  
%aktines peristrofhs twn shmeiwn ths tasis 
MT1O =L-LTMAX-(L/32); 
MT20=sqrt(AOT20^2+MAO^2); 
%MT1O =MT20-(L/32) 
MT30=sqrt(AOT30^2+MAO^2); 
MT60 = MT30; 
MT70 = MT20; 
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%arxikes gwnies peristrofhs twn shmeiwn ths tasis 
th10=0; 
th20 =-atan(AOT20/MAO); 
th30 =-atan(AOT30/MAO); 
th60 = -th30; 
th70 = -th20; 
  
  
  
% eksiswseis Nimatos 
LL =sqrt(L^2+(L/dd)^2); 
the0 =atan((L/dd)/L); 
  
  
% stirigma  
  
 %eksiswseis stirigmatos 
    Sx = [-(L/70), -(L/70), (L/70), (L/70)]+0.005*L; 
    Sy = [L/20+1.1*L , 1.02*L, 1.02*L L/20+1.1*L]; 
     
    %eksiswseis stirigmatos 2 
    Sxx = [-(L/150), -(L/150), (L/150), (L/150)];; 
    Syy = [L/20+1.1*L , 0.99*L, 0.99*L L/20+1.1*L]; 
     
    rs = L/100; 
    ths = 0:pi/30:2*pi; 
    rstx = rs*cos(ths); 
    rsty = L+rs*sin(ths); 
     
     
 % eksiswseis basews ekkemous 
 syn1 = 0.35; 
 syn2 = -0.05; 
 vs1x =[-0.99*L+0.077*L+0.8*L       0.88*L-0.8*L      0.88*L-0.8*L      -
0.99*L+0.077*L+0.8*L]+syn2*L; 
 vs1y =[-0.15*L                       -0.15*L           -0.05*L               -0.05*L]-syn1*L;; 
  
  
 vs3x =[-0.99*L+0.077*L+0.8*L        -0.99*L+0.077*L+0.7*L      -
0.99*L+0.077*L+0.7*L  -0.99*L+0.077*L+0.8*L]+syn2*L;; 
 vs3y =[-0.15*L                      -0.15*L+0.05*L                 0                       -
0.05*L]-syn1*L;; 
     
 vs4x = [-0.99*L+0.077*L+0.8*L   0.88*L-0.8*L    0.88*L-0.9*L      -
0.99*L+0.077*L+0.7*L]+syn2*L;; 
 vs4y = [-0.05*L               -0.05*L            0                         0]-syn1*L; 
  
 A1x = ((vs1x(3)+vs1x(4))/2)-0.05*L; 
 A1y = (vs3y(3)+vs1y(4))/2; 
 vs5x = [A1x-0.015*L, A1x+0.015*L,  A1x+0.015*L, A1x-0.015*L]; 
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 vs5y = [A1y,         A1y,    1.2*L, 1.2*L]; 
  
 vs6x = [A1x-0.015*L, A1x-0.015*L,  A1x-0.025*L, A1x-0.025*L]; 
 vs6y = [A1y,         1.2*L,       1.205*L, A1y+0.01*L]; 
  
 vs7x = [ A1x-0.015*L, A1x+0.015*L, A1x+0.005*L,         A1x-0.025*L]; 
 vs7y = [1.2*L,           1.2*L,         1.205*L,               1.205*L]; 
  
  
 vs8x =[A1x-0.015*L,  A1x+0.015*L, (L/70)+0.005*L        -(L/70)+0.005*L]; 
 vs8y =[1.2*L,           1.2*L,      L/20+1.1*L  L/20+1.1*L] ; 
  
 vs9x =[A1x-0.015*L,  A1x-0.015*L,  -(L/70)+0.005*L        -(L/70)+0.005*L ]; 
 vs9y = [1.2*L        1.18*L          L/20+1.1*L-0.02*L        L/20+1.1*L]; 
  
 vs10x =[-(L/70)      -(L/70) -(L/70)-0.01*L        -(L/70)-0.01*L ]+0.005*L; 
 vs10y =[L/20+1.1*L   1.02*L,       1.03*L,                 L/20+1.1*L]  ; 
  
% ΔΞΗΩΔΗ ΓΩΜΑΣΗΟΤ 
  
synd =0.25; 
xdd = [-1.1*L-synd*1.1*L    1.1*L+synd*1.1*L     0.66*L+synd*0.66*L    -1.1*L-
synd*1.1*L]; 
ydd = [-1.1*L-synd*1.1*L    -1.1*L-synd*1.1*L      -0.425*L-0.085*L      -
0.425*L-synd*0.425*L  ]; 
  
pat1_x = [-1.3750    1.3750    1.3750    -1.3750]*L; 
  pat1_y = [  -0.5100-0.0432   -0.5100-0.0432  -0.5100   -0.5100 ]*L; 
  
xdp1 =[1.1*L+synd*1.1*L     1.1*L+synd*1.1*L       0.66*L+synd*0.66*L     
0.66*L+synd*0.66*L]; 
ydp1= [-1.1*L-synd*1.1*L      1.15*L+synd*1.15*L     1.15*L+synd*1.15*L       -
0.425*L-synd*0.425*L  ]; 
  
xdv =[-1.1*L-synd*1.1*L         0.66*L+synd*0.66*L          0.66*L+synd*0.66*L          
-1.1*L-synd*1.1*L]; 
ydv= [-0.425*L-synd*0.425*L     -0.425*L-synd*0.425*L       
1.15*L+synd*1.15*L          1.15*L+synd*1.15*L]; 
  
 % ΔΞΗΩΔΗ ΣΡΑΠΔΕΗΟΤ 
%Prosopsi 
  
syn = 0.35; 
  tr1x =[-0.99*L+0.077*L+0.3*L     0.88*L-0.3*L         0.88*L-0.3*L    -
0.99*L+0.077*L+0.3*L]; 
 tr1y =[-0.245*L              -0.245*L          -0.2*L     -0.2*L]-syn*L; 
  
 tr2x =[-0.99*L+0.077*L+0.3*L       0.88*L-0.3*L      0.88*L-0.154*L-0.3*L      -
0.99*L-0.077*L+0.3*L ]; 
 ηξ2π =[-0.2*Λ              -0.2*Λ           -0.0875*Λ               -0.0875*Λ]-ζπλ*Λ;΄΄ 
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%  %plagia aristera 
  
  tr3x =[-0.99*L-0.077*L  -0.99*L+ 0.077*L  -0.99*L+ 0.077*L  -0.99*L-
0.077*L]+0.3*L; 
  tr3y =[-0.5375*L              -0.7625*L              -0.2*L            -0.0875*L]-syn*L;; 
   
  %   %podi aristera 
  
   tr5x =[-0.99*L+0.077*L      -0.99*L+0.099*L  -0.99*L+0.099*L  -
0.99*L+0.077*L ]+0.3*L; 
   tr5y =[-0.7625*L               -0.7625*L             -0.2*L                 -0.2*L ]-syn*L;; 
   
%   %podi deksia 
  tr4x =[0.88*L-0.022*L    0.88*L     0.88*L   0.88*L-0.022*L ]-0.3*L; 
   tr4y =[-0.7625*L           -0.7625*L          -0.2*L             -0.2*L  ]-syn*L;; 
  
 tr6x =[0.88*L-0.022*L     0.88*L-0.022*L   0.88*L-0.176*L   0.88*L-0.176*L]-
0.3*L;;  
 tr6y =[-0.7625*L              -0.2*L                   -0.0875*L            -0.5375*L]-syn*L; 
  
 xpin1 = [-1.2    0.6     0.6    -1.2 ]*L; 
ypin1 = [0.3      0.3     1.2       1.2 ]*L; 
  
xpin2 = [-1.23    0.63     0.63  -1.23 ]*L; 
ypin2 = [0.27      0.27     1.23  1.23]*L; 
  
%  %skiasi pinaka 
pinsk_k_x = [-1.2    0.6     0.6    -1.2 ]*L; 
pinsk_k_y = [0.3      0.3    0.318        0.318 ]*L; 
  
pinsk_a_x = [-1.2   -1.196    -1.196   -1.2 ]*L; 
pinsk_a_y = [0.3       0.3    1.2       1.2 ]*L; 
  
pinsk_d_x = [-1.2   -1.19    -1.19   -1.2 ]*L+1.79*L; 
pinsk_d_y = [0.3       0.3    1.2       1.2 ]*L; 
  
pinsk_p_x =[-1.2    0.6     0.6    -1.2 ]*L; 
pinsk_p_y = [0.3      0.3    0.31        0.31 ]*L+0.895*L; 
  
  
     
     th10 = pi/50; 
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 % Sfaira ekkremous 
for i = 1:1:100 
    xx(i) = R*cos((th10)*i); 
    yy(i) = R*sin((th10)*i); 
     xx1(i) = 0.99*R*cos((th10)*i); 
    yy1(i) = 0.99*R*sin((th10)*i); 
    xx2(i) = 0.96*R*cos((th10)*i); 
    yy2(i) = 0.96*R*sin((th10)*i); 
    xx3(i) = 0.85*R*cos((th10)*i); 
    yy3(i) = 0.85*R*sin((th10)*i); 
    xx4(i) = 0.63*R*cos((th10)*i); 
    yy4(i) = 0.63*R*sin((th10)*i); 
    xx5(i) = 0.45*R*cos((th10)*i); 
    yy5(i) = 0.45*R*sin((th10)*i); 
    xx6(i) = 0.30*R*cos((th10)*i); 
    yy6(i) = 0.30*R*sin((th10)*i); 
    xx7(i) = 0.05*R*cos((th10)*i); 
    yy7(i) = 0.05*R*sin((th10)*i); 
end 
  
co =0.07; 
synt = 0.99; 
synt2 =L/60; 
  
ddx = -0.05; 
 ddy = -0.05; 
 ddz = -0.15; 
 
 
 
 
 
 
 
for i = 1:1:NN 
 
         
       if (stam==1)   
            cc=stam; 
            while (cc==1) 
            cc=stam; 
            pause(ryte); 
                if (status==1) 
                    return 
                end 
            end        
        end 
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     th1=th(i); 
    % eksiswseis sfairidiou 
     x1 = x(i); 
     y1 = L-y(i); 
      
      
      %eksiswseis nimatos 
      %katw akra 
      N1x = LL*sin(th1-the0); 
      N1y = L-LL*cos(th1-the0); 
       
      N2x = LL*sin(th1+the0); 
      N2y = L-LL*cos(th1+the0); 
       
     % Panw akra 
      N3x = (L/dd)*cos(th1); 
      N3y = L+(L/dd)*sin(th1); 
       
      N4x = -(L/dd)*cos(th1); 
      N4y = L-(L/dd)*sin(th1); 
       
     Nx = [N1x , N2x ,  N3x , N4x ]; 
     Ny =  [N1y , N2y ,  N3y , N4y ]; 
      
      
     %eksiswseis Barous 
    Bx = [-L/dd, -L/dd,    -L/dd1,     0           L/dd1,  L/dd,  L/dd]+x1; 
    By = [ y1    y1-L/4    y1-L/4    y1-L/4-L/32,  y1-L/4    y1-L/4  y1]; 
     
     
    %eksiswseis Tasis 
    LT =AA*abs(th1)+BB; 
    MA =L-LT; 
     
    th20 =-atan(AOT20/MA); 
    th30 =-atan(AOT30/MA); 
    th60 = -th30; 
    th70 = -th20; 
  
    %MT1 =L-LT-(LT/32); 
    MT2=sqrt(AOT20^2+MA^2); 
    MT1 = MT2-(L/32); 
    MT3=sqrt(AOT30^2+MA^2); 
    MT6 = MT3; 
    MT7 = MT2; 
     
    T1x = MT1*sin(th1); 
    T1y =L-MT1*cos(th1); 
     
    T2x = MT2*sin(th1+th20); 
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    T2y =L-MT2*cos(th1+th20); 
     
    T3x = MT3*sin(th1+th30); 
    T3y =L-MT3*cos(th1+th30); 
     
    T4x =N1x; 
    T4y =N1y; 
      
    T5x =N2x; 
    T5y =N2y; 
     
    T6x = MT6*sin(th1+th60); 
    T6y =L-MT6*cos(th1+th60); 
     
    T7x = MT7*sin(th1+th70); 
    T7y =L-MT7*cos(th1+th70); 
     
    TTx =[T1x  T2x T3x T4x  T5x T6x T7x]; 
    TTy =[T1y  T2y T3y T4y  T5y T6y T7y]; 
     
     
    % eksiswseis Aktinikis synistwsas toy Barous 
     
    MN=(L/4)*cos(th1); 
    OBA2 =sqrt((L+MN)^2+(L/dd)^2); 
    OBA3 =sqrt((L+MN)^2+(L/dd1)^2); 
    OBA4 = L+MN+(L/32); 
    OBA5 = OBA3; 
    OBA6 = OBA2; 
     
    thBA2 =atan((L/dd)/(L+MN)); 
    thBA3 =atan((L/dd1)/(L+MN)); 
    thBA5 = thBA3; 
    thBA6 = thBA2; 
     
    BA1x = N1x; 
    BA1y = N1y; 
     
    BA2x =OBA2*sin(th1-thBA2); 
    BA2y =L-OBA2*cos(th1-thBA2); 
     
    BA3x =OBA3*sin(th1-thBA3); 
    BA3y =L-OBA3*cos(th1-thBA3); 
     
    BA4x = OBA4*sin(th1); 
    BA4y = L-OBA4*cos(th1); 
     
    BA5x =OBA5*sin(th1+thBA5); 
    BA5y =L-OBA5*cos(th1+thBA5); 
     



                                                                                                                                                                                                  
 

82 

    BA6x =OBA6*sin(th1+thBA6); 
    BA6y =L-OBA6*cos(th1+thBA6); 
     
    BA7x = N2x; 
    BA7y = N2y; 
     
     
  BAx = [BA1x, BA2x BA3x BA4x BA5x BA6x BA7x] ; 
  BAy = [BA1y, BA2y BA3y BA4y BA5y BA6y BA7y]; 
   
   
   % eksiswseis efaptomenikis synistwsas toy Barous 
     
    MBT=(L/4)*sin(th1); 
    MBT1=((L/4)+(L/32))*sin(th1); 
    OBT1 =L-(L/dd); 
    OBT2 =sqrt((L-(L/dd))^2+MBT^2); 
    
    OBT3 =sqrt((L-(L/dd1))^2+MBT^2); 
  
    OBT4 =sqrt(L^2+(MBT1)^2); 
  
    OBT5 =sqrt((L+(L/dd1))^2+MBT^2); 
  
    OBT6 =sqrt((L+(L/dd))^2+MBT^2); 
   
    OBT7 =L+(L/dd); 
     
    thBT2 =atan(MBT/(L-(L/dd))); 
    thBT3 =atan(MBT/(L-(L/dd1))); 
     
    thBT4 =atan(MBT1/L); 
     
     
    thBT5 =atan(MBT/(L+(L/dd1))); 
    thBT6 =atan(MBT/(L+(L/dd))); 
     
    BT1x =OBT1*sin(th1); 
    BT1y =L-OBT1*cos(th1); 
     
    BT2x =OBT2*sin(th1-thBT2); 
    BT2y =L-OBT2*cos(th1-thBT2); 
     
    BT3x =OBT3*sin(th1-thBT3); 
    BT3y =L-OBT3*cos(th1-thBT3); 
     
    BT4x =OBT4*sin(th1-thBT4); 
    BT4y =L-OBT4*cos(th1-thBT4); 
     
    BT5x =OBT5*sin(th1-thBT5); 
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    BT5y =L-OBT5*cos(th1-thBT5); 
     
    BT6x =OBT6*sin(th1-thBT6); 
    BT6y =L-OBT6*cos(th1-thBT6); 
     
    BT7x =OBT7*sin(th1); 
    BT7y =L-OBT7*cos(th1); 
     
     
     
     
  BTx = [BT1x, BT2x  BT3x   BT4x BT5x BT6x  BT7x] ; 
  BTy = [BT1y, BT2y BT3y   BT4y  BT5y BT6y BT7y]; 
   
   
   
    time1 =num2str(0.01*round(step*i/0.01)); 
%    
   thm =180*th(i)/pi ;    
% 
   thh =num2str(0.01*round(thm/0.01)); 
    
   N5=(step*i)/PP; 
  
   NN5 =num2str(0.01*round(N5/0.01)); 
    
  
    PP5 =num2str(0.01*round(PP/0.01)); 
     
 
     
    % Eksiswseis lezadas Tasis Nhmatos 
   
   
  Txx = [-1.3*L      -0.9*L      -0.9*L      -0.87*L     -0.9*L    -0.9*L     -1.3*L]; 
  Tyy = [-0.25*L     -0.25*L     -0.28*L     -0.2450*L     -0.21*L      -0.24*L     -
0.24*L ]-0.2*L; 
   
   
   % Eksiswseis lezadas Barous  
   
  Bxx = [-1.3*L      -0.9*L      -0.9*L      -0.87*L     -0.9*L    -0.9*L     -1.3*L]; 
  Byy = [-0.25*L     -0.25*L     -0.28*L     -0.2450*L     -0.21*L      -0.24*L     -
0.24*L ]-0.4*L; 
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% Eksiswseis lezadas efaptomenhs sinistwsas Barous  
   
  Btxx = [-1.32*L      -0.9*L      -0.9*L      -0.87*L     -0.9*L    -0.9*L     -1.32*L]; 
  Btyy = [-0.25*L     -0.25*L     -0.28*L     -0.2450*L     -0.21*L      -0.24*L     -
0.24*L ]-0.7*L; 
   
   % Eksiswseis lezadas aktinikhs sinistwsas Barous  
   
  Baxx = [-1.32*L      -0.9*L      -0.9*L      -0.87*L     -0.9*L    -0.9*L     -1.32*L]; 
  Bayy = [-0.25*L     -0.25*L     -0.28*L     -0.2450*L     -0.21*L      -0.24*L     -
0.24*L ]-0.98*L; 
   
   
% subplot(1,1, [1, 1]) , 
  
fill(pat1_x, pat1_y ,[0.60+ddx,0.60+ddy,0.60+ddz],... 
     pat1_x, pat1_y-0.0432*L,[0.61+ddx,0.61+ddy,0.61+ddz],... 
     pat1_x, pat1_y-2*0.0432*L ,[0.62+ddx,0.62+ddy,0.62+ddz],... 
    pat1_x, pat1_y-3*0.0432*L ,[0.63+ddx,0.63+ddy,0.63+ddz],... 
    pat1_x, pat1_y-4*0.0432*L ,[0.64+ddx,0.64+ddy,0.64+ddz],... 
    pat1_x, pat1_y-5*0.0432*L ,[0.65+ddx,0.65+ddy,0.65+ddz],... 
    pat1_x, pat1_y-6*0.0432*L ,[0.66+ddx,0.66+ddy,0.66+ddz],... 
    pat1_x, pat1_y-7*0.0432*L ,[0.67+ddx,0.67+ddy,0.67+ddz],... 
    pat1_x, pat1_y-8*0.0432*L ,[0.68+ddx,0.68+ddy,0.68+ddz],... 
    pat1_x, pat1_y-9*0.0432*L ,[0.69+ddx,0.69+ddy,0.69+ddz],... 
    pat1_x, pat1_y-10*0.0432*L ,[0.7+ddx,0.7+ddy,0.7+ddz],... 
    pat1_x, pat1_y-11*0.0432*L ,[0.71+ddx,0.71+ddy,0.71+ddz],... 
    pat1_x, pat1_y-12*0.0432*L ,[0.72+ddx,0.72+ddy,0.72+ddz],... 
    pat1_x, pat1_y-13*0.0432*L ,[0.73+ddx,0.73+ddy,0.73+ddz],... 
    pat1_x, pat1_y-14*0.0432*L ,[0.74+ddx,0.74+ddy,0.74+ddz],... 
    pat1_x, pat1_y-15*0.0432*L ,[0.75+ddx,0.75+ddy,0.75+ddz],... 
    pat1_x, pat1_y-16*0.0432*L ,[0.76+ddx,0.76+ddy,0.76+ddz],... 
     pat1_x, pat1_y-17*0.0432*L ,[0.77+ddx,0.77+ddy,0.77+ddz],... 
      pat1_x, pat1_y-18*0.0432*L ,[0.78+ddx,0.78+ddy,0.78+ddz],... 
       pat1_x, pat1_y-19*0.0432*L ,[0.79+ddx,0.79+ddy,0.79+ddz],... 
    pat1_x, pat1_y-20*0.0432*L ,[0.80+ddx,0.8+ddy,0.8+ddz],... 
xdp1, ydp1, [0.78  0.78  0.43], xdv, ydv,[0.7  0.7 0.3],... 
         xpin2, ypin2 , [0.6  0.5  0.1 ],... 
     xpin1, ypin1 , [1 1 1 ],... 
      pinsk_k_x,pinsk_k_y,[0.7,0.7,0.7],... 
     pinsk_a_x,pinsk_a_y,[0.4,0.4,0.4],... 
     pinsk_d_x,pinsk_d_y,[0.7,0.7,0.7],... 
     pinsk_p_x,pinsk_p_y,[0.3,0.3,0.3],... 
tr6x, tr6y , [0.549 0.3529 0],... 
tr1x, tr1y , [0.7843 0.549 0.03922],... 
       tr2x, tr2y , [0.6824 0.4667 0],... 
       tr3x, tr3y , [0.5882 0.3529 0],... 
        tr4x, tr4y , [0.7843 0.549 0.03922],... 
         tr5x, tr5y , [0.7843 0.549 0.03922],... 
vs1x, vs1y, [0.66, 0.66, 0.66],... 
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vs3x, vs3y, [0.4, 0.4, 0.4],... 
 vs4x, vs4y, [0.45, 0.45, 0.45],... 
  vs5x, vs5y, [0.69, 0.69, 0.69],... 
  vs6x, vs6y, [0.43, 0.43, 0.43],... 
  vs7x, vs7y, [0.66, 0.66, 0.66],... 
  vs8x, vs8y, [0.66, 0.66, 0.66],... 
  vs10x, vs10y, [0.43, 0.43, 0.43],... 
  vs9x, vs9y, [0.43, 0.43, 0.43],... 
Nx, Ny,[0.9  0.  0.9],... 
x1+xx,y1+yy, [0 5.5*co  1],... 
x1+xx1,y1+yy1, [0 5.5*co  1],... 
  x1+xx2,y1+yy2, [0 5.5*co  1],... 
  x1+xx3,y1+yy3, [0 5.5*co 1],... 
  synt*x1+xx4, y1+yy4+0.8*synt2, [0 6*co  1],... 
   synt*x1+xx5, y1+yy5+0.9*synt2, [0 7*co  1],... 
  synt*x1+xx6,y1+yy6+0.95*synt2, [0 8*co  1],... 
  synt*x1+xx7,y1+yy7+synt2, [0 12*co  1],... 
   Sxx, Syy, [0.302, 0.302, 0.302],... 
   Sx, Sy , [0.66, 0.66, 0.66], ... 
   rstx , rsty, [0.31, 0.31, 0.31],... 
     BAx, BAy, [0  1  0.5],... 
    BTx, BTy, [0  1 1],... 
    Bx, By, [0.21  0.21  0.21],... 
    TTx, TTy, [0  0  1],... 
      Txx+0.12*L,  Tyy+1.15*L, [0  0  1],... 
      Bxx+0.12*L, Byy+1.17*L, [0.21  0.21  0.21],... 
     Baxx+0.64*L, Bayy+1.75*L, [0  1  0.5],... 
      Btxx+0.64*L, Btyy+1.65*L, [0  1 1],... 
   'LineStyle','none') 
% vs4x, vs4y, 'r',... 
  
  
   
   
   axis([-1.1*L-synd*1.1*L  1.1*L+synd*1.1*L  -1.1*L-synd*1.1*L   
1.1*L+(L/20)+synd*1.1*L  ]); 
    ylabel('m', 'FontSize',12, 'Rotation', 0) 
    set(gca,'xtick',[ ]) 
    
     text(-1.1*L , 1.15*L, 'ζ = Γσλία ηνπ λήκαηνο κε ηελ θαηαθόξπθν', 
'FontSize',8) 
   text(-1.1*L , 1.05*L, 'Ν = Αξηζκόο ησλ επαλαιήςεσλ', 'FontSize',8) 
   text(-1.1*L , 0.95*L, 'Σ = Πεξίνδνο', 'FontSize',8) 
    
    
%    text(-1.34*L , 1.35*L, 'ηα κπιε πιαίζηα δείρλνληαη νη ηηκέο ηνπ ρξόλνπ t 
πνπ θηλείηαη ην εθθξεκέο,') 
%    text(-1.34*L , 1.25*L, 'ηεο γσλίαο ζ ηνπ λήκαηνο κε ηελ θαηαθόξπθν, ησλ 
επαλαιήςεσλ Ν θαη ηεο πεξηόδνπ Σ ') 
    



                                                                                                                                                                                                  
 

86 

   text(-1.3*L+0.14*L   , -0.37*L+1.12*L, 'Σάζε Νήκαηνο', 'FontSize',8) 
    
   text(-1.3*L+0.14*L    , -0.15*L-0.42*L+1.14*L, 'Βάξνο ώκαηνο', 'FontSize',8) 
    
   text(-1.3*L+0.63*L    , -0.15*L-0.62*L+1.59*L, 'Δθαπηνκεληθή ', 'FontSize',8) 
   text(-1.3*L+0.63*L    , -0.15*L-0.72*L+1.62*L, 'πληζηώζα Βάξνπο', 
'FontSize',8) 
    
   text(-1.3*L+0.63*L    , -0.15*L-0.9*L+1.68*L, 'Αθηηληθή', 'FontSize',8) 
   text(-1.3*L+0.63*L    , -0.15*L-1*L+1.72*L, 'πληζηώζα Βάξνπο', 'FontSize',8) 
     
   if i==1 
    text(0.86*L-0.65*L   , -0.15*L+1.2*L, 't =', 'FontSize',8) 
   else 
   text(0.86*L-0.65*L   , -0.15*L+1.2*L, 't =              sec', 'FontSize',8) 
  text(0.97*L-0.69*L , -0.15*L+1.2*L, time1, 'FontSize',8, 'Color', 'r') 
   end 
   
   
   text(0.86*L-0.65*L   , -0.15*L-0.25*L+1.3*L, 'ζ =             Mνηξ', 'FontSize',8) 
  text(0.97*L-0.68*L , -0.15*L-0.25*L+1.3*L, thh, 'FontSize',8, 'Color', 'r') 
   
  if i==1 
      text(0.86*L-0.65*L   , -0.15*L-2*0.25*L+1.4*L, 'N =', 'FontSize',8) 
  else  
   text(0.86*L-0.65*L   , -0.15*L-2*0.25*L+1.4*L, 'N =', 'FontSize',8) 
  text(0.97*L-0.68*L , -0.15*L-2*0.25*L+1.4*L, NN5, 'FontSize',8, 'Color', 'r') 
  end 
   
  if N5<1 
   text(0.86*L-0.65*L   , -0.15*L-3*0.25*L+1.5*L, 'T =', 'FontSize',8) 
  else  
   text(0.86*L-0.65*L   , -0.15*L-3*0.25*L+1.5*L, 'T =             sec', 'FontSize',8) 
  text(0.97*L-0.68*L , -0.15*L-3*0.25*L+1.5*L, PP5, 'FontSize',8, 'Color', 'r') 
  end 
   
if i==1 
pause(2) 
else  
    pause(ryte) 
end 
  
 end 
  
set(handles.pushbutton4,'enable','on')  
set(handles.pushbutton5,'enable','on')   
 
axis off; 
guidata(hObject, handles); 
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% --- Executes on button press in pushbutton2. 
function pushbutton2_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global stam; 
  
if (stam==0) 
    set(handles.pushbutton2,'string','πλέρεηα')  
    set(handles.pushbutton4,'enable','on')  
    set(handles.pushbutton5,'enable','on')  
    stam=1;  
elseif (stam==1) 
   set(handles.pushbutton2,'string','Γηαθνπή')  
   set(handles.pushbutton4,'enable','off')  
   set(handles.pushbutton5,'enable','off')  
   stam=0; 
else 
end 
guidata(hObject, handles); 
  
 
 
 
% --- Executes on button press in pushbutton3. 
% function pushbutton3_Callback(hObject, eventdata, handles) 
% % hObject    handle to pushbutton3 (see GCBO) 
% % eventdata  reserved - to be defined in a future version of MATLAB 
% % handles    structure with handles and user data (see GUIDATA) 
% global suv; 
% global stam; 
% suv=get(handles.pushbutton3,'value'); 
% stam=0; 
  
% --- Executes on button press in pushbutton4. 
function pushbutton4_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global L; 
global arx_fi; 
global arx_v; 
global g; 
global time_obs; 
global ryt; 
global status; 
status=1; 
axes(handles.axes1) 
cla 
clear L; 
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clear arx_fi; 
clear arx_v; 
clear g; 
clear time_obs; 
clear ryt; 
set(handles.edit1,'enable','on','string','1'); 
set(handles.edit2,'enable','on','string','40'); 
set(handles.edit3,'enable','on','string','1'); 
set(handles.edit4,'enable','on','string','10'); 
set(handles.edit5,'enable','on','string','80'); 
set(handles.edit6,'enable','on','string','2'); 
set(handles.pushbutton1,'enable','on')  
guidata(hObject, handles); 
  
  
  
% --- Executes on button press in pushbutton5. 
function pushbutton5_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton5 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global status; 
global stam; 
hfin=questdlg('Έμνδνο από ην πξόγξακκα;'); 
switch hfin 
    case 'Yes' 
        stam=1; 
        status=1; 
        closereq; 
end 
  
  
  
function edit1_Callback(hObject, eventdata, handles) 
% hObject    handle to edit1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global L; 
% Hints: get(hObject,'String') returns contents of edit1 as text 
%        str2double(get(hObject,'String')) returns contents of edit1 as a double 
  
  
% --- Executes during object creation, after setting all properties. 
function edit1_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
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if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
  
  
function edit2_Callback(hObject, eventdata, handles) 
% hObject    handle to edit2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global arx_fi; 
% Hints: get(hObject,'String') returns contents of edit2 as text 
%        str2double(get(hObject,'String')) returns contents of edit2 as a double 
  
  
% --- Executes during object creation, after setting all properties. 
function edit2_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
  
  
function edit3_Callback(hObject, eventdata, handles) 
% hObject    handle to edit3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global arx_v; 
% Hints: get(hObject,'String') returns contents of edit3 as text 
%        str2double(get(hObject,'String')) returns contents of edit3 as a double 
  
  
% --- Executes during object creation, after setting all properties. 
function edit3_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
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if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
  
  
function edit4_Callback(hObject, eventdata, handles) 
% hObject    handle to edit4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global g; 
% Hints: get(hObject,'String') returns contents of edit4 as text 
%        str2double(get(hObject,'String')) returns contents of edit4 as a double 
  
  
% --- Executes during object creation, after setting all properties. 
function edit4_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
  
  
function edit5_Callback(hObject, eventdata, handles) 
% hObject    handle to edit5 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global time_obs; 
% Hints: get(hObject,'String') returns contents of edit5 as text 
%        str2double(get(hObject,'String')) returns contents of edit5 as a double 
  
  
% --- Executes during object creation, after setting all properties. 
function edit5_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit5 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
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if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
function edit6_Callback(hObject, eventdata, handles) 
% hObject    handle to edit6 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global ryt; 
% Hints: get(hObject,'String') returns contents of edit6 as text 
%        str2double(get(hObject,'String')) returns contents of edit6 as a double 
  
% --- Executes during object creation, after setting all properties. 
function edit6_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit6 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
% --- Executes on button press in pushbutton6. 
% function pushbutton6_Callback(hObject, eventdata, handles) 
% % hObject    handle to pushbutton6 (see GCBO) 
% % eventdata  reserved - to be defined in a future version of MATLAB 
% % handles    structure with handles and user data (see GUIDATA) 
% global L; 
% global arx_fi; 
% global arx_v; 
% global g; 
% global time_obs; 
% global ryt; 
% L=str2double(get(handles.edit1,'String')); 
% arx_fi=str2double(get(handles.edit2,'String')); 
% arx_v=str2double(get(handles.edit3,'String')); 
% g=str2double(get(handles.edit4,'String')); 
% time_obs=str2double(get(handles.edit5,'String')); 
% ryt=str2double(get(handles.edit6,'String')); 
  
 % --- Executes on button press in pushbutton7. 
function pushbutton7_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton7 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
! ekkremes_3.pdf; 
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Άζκηζη 4 
 

 
function varargout = gekkremes_4b(varargin) 
% GEKKREMES_4B M-file for gekkremes_4b.fig 
%      GEKKREMES_4B, by itself, creates a new GEKKREMES_4B or raises 
the existing 
%      singleton*. 
% 
%      H = GEKKREMES_4B returns the handle to a new GEKKREMES_4B or 
the handle to 
%      the existing singleton*. 
% 
%      GEKKREMES_4B('CALLBACK',hObject,eventData,handles,...) calls the 
local 
%      function named CALLBACK in GEKKREMES_4B.M with the given input 
arguments. 
% 
%      GEKKREMES_4B('Property','Value',...) creates a new 
GEKKREMES_4B or raises the 
%      existing singleton*.  Starting from the left, property value pairs are 
%      applied to the GUI before gekkremes_4b_OpeningFcn gets called.  An 
%      unrecognized property name or invalid value makes property application 
%      stop.  All inputs are passed to gekkremes_4b_OpeningFcn via varargin. 
% 
%      *See GUI Options on GUIDE's Tools menu.  Choose "GUI allows only 
one 
%      instance to run (singleton)". 
% 
% See also: GUIDE, GUIDATA, GUIHANDLES 
  
% Edit the above text to modify the response to help gekkremes_4b 
  
% Last Modified by GUIDE v2.5 11-Apr-2012 01:21:33 
  
% Begin initialization code - DO NOT EDIT 
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gui_Singleton = 1; 
gui_State = struct('gui_Name',       mfilename, ... 
                   'gui_Singleton',  gui_Singleton, ... 
                   'gui_OpeningFcn', @gekkremes_4b_OpeningFcn, ... 
                   'gui_OutputFcn',  @gekkremes_4b_OutputFcn, ... 
                   'gui_LayoutFcn',  [] , ... 
                   'gui_Callback',   []); 
if nargin && ischar(varargin{1}) 
    gui_State.gui_Callback = str2func(varargin{1}); 
end 
  
if nargout 
    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:}); 
else 
    gui_mainfcn(gui_State, varargin{:}); 
end 
% End initialization code - DO NOT EDIT 
  
  
% --- Executes just before gekkremes_4b is made visible. 
function gekkremes_4b_OpeningFcn(hObject, eventdata, handles, varargin) 
% This function has no output args, see OutputFcn. 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
% varargin   command line arguments to gekkremes_4b (see VARARGIN) 
  
% Choose default command line output for gekkremes_4b 
handles.output = hObject; 
  
% Update handles structure 
guidata(hObject, handles); 
  
% UIWAIT makes gekkremes_4b wait for user response (see UIRESUME) 
% uiwait(handles.figure1); 
  
  
% --- Outputs from this function are returned to the command line. 
function varargout = gekkremes_4b_OutputFcn(hObject, eventdata, handles)  
% varargout  cell array for returning output args (see VARARGOUT); 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
  
% Get default command line output from handles structure 
varargout{1} = handles.output; 
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% --- Executes on button press in pushbutton1. 
function pushbutton1_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global L; 
global arx_fi; 
global arx_v; 
global g; 
global time_obs; 
global ryt; 
L=str2double(get(handles.edit1,'String')); 
arx_fi=str2double(get(handles.edit2,'String')); 
arx_v=str2double(get(handles.edit3,'String')); 
g=str2double(get(handles.edit4,'String')); 
time_obs=str2double(get(handles.edit5,'String')); 
ryt=str2double(get(handles.edit6,'String')); 
  
global status; 
global stam; 
global suv; 
axes(handles.axes1) 
axis off; 
set(handles.pushbutton2,'string','Γηαθνπή')  
stam=0; 
 
 
   
stam=0; 
suv=0; 
status=0; 
  
  
  
set(handles.edit1,'enable','off'); 
set(handles.edit2,'enable','off'); 
set(handles.edit3,'enable','off'); 
set(handles.edit4,'enable','off'); 
set(handles.edit5,'enable','off'); 
set(handles.edit6,'enable','off'); 
set(handles.pushbutton1,'enable','off')  
set(handles.pushbutton4,'enable','off')  
set(handles.pushbutton5,'enable','off')  
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% SXOLIA 
% H prosomoiwsi linei to provlima tou aplou ekkremous 
% gia opoiadipote gwnia  
% Phrame thn ejiswsi th''+(g/L)*sin(th) = 0 , (Alonso - Finn, page 333) 
  
 
% Μήθνο Δθθξεκνύο 
%  L = 1; 
%   
%  % Αξρηθή Γσλία 
%  arx_fi =40; 
%   
%   % Αξρηθή Σαρύηεηα 
%  arx_v =1; 
%   
%  %Δπηηάρπλζε Βαξύηεηαο  
% g = 10; 
%  
% % Υξόλνο παξαηήξεζεο  
% time_obs = 8.2; 
%  
% % Ρπζκόο Πξνζνκνίσζεο 
% ryt =0.05; 
  
 
if L<=0 
    hfin=warndlg('Βάιηε ζην Μήθνο Δθθξεκνύο ζεηηθή ηηκή'); 
    return 
else 
end 
  
if arx_fi>90|arx_fi<-90 
    hfin=warndlg('Βάιηε ζηελ Αξρηθή Γσλία ηηκή κεηαμύ -90 θαη 90'); 
    return 
else 
end 
  
if arx_fi==0&arx_v==0 
    hfin=warndlg('Βάιηε ζηελ Αξρηθή Γσλία ή ζηελ Αξρηθή Σαρύηεηα ηνπ 
Δθθξεκνύο, ηηκή δηαθνξεηηθή ηνπ κεδελόο'); 
    return 
else 
end 
  
if g<=0 
    hfin=warndlg('Βάιηε ζηελ Δπηηάρπλζε Βαξύηεηαο ζεηηθή ηηκή'); 
    return 
else 
end 
  



                                                                                                                                                                                                  
 

96 

     
if ryt<0.001|ryt>2 
    hfin=warndlg('Βάιηε ζην Ρπζκό Πξνζνκνίσζεο ηηκή κεηαμύ 0.001 θαη 2'); 
    return 
else 
end 
  
if time_obs <=0.025 
    hfin=warndlg('Βάιηε ζην Υξόλν Παξαηήξεζεο ηηκή κεγαιύηεξε ηνπ 0.025'); 
    return 
else 
end 
  
if time_obs >=2000 
    hfin=warndlg('Βάιηε ζην Υξόλν Παξαηήξεζεο ηηκή κηθξόηεξε ηνπ 2000'); 
    return 
else 
end 
ryte = -ryt+2+0.001; 
 
 
step = 0.025; 
  
  
% aktina sfairidiou 
R = L/20; 
% Paxos nhmatos kai Tasis =L/dd 
dd = 200; 
  
% Paxos velous Tasis =L/dd1 
dd1=40; 
  
% Xξόλνο θαηαγξαθήο ηνπ θαηλνκέλνπ ζε sec 
time = time_obs+1; 
  
 
 
arx_v1 =arx_v/L; 
arx_gwn =arx_fi*pi/180; 
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% εκεία αλά πεξίνδν 
 NN = time_obs/step; 
  
y0 = [arx_gwn, arx_v1]; 
  
  
  
tsp = 0:step:time; 
  
[t1 ,y5] = ode45(@osci_ek, tsp, y0, [ ], g, L); 
  
th =y5(:,1); 
vel = y5(:, 2)*L; 
  
thmax = max(y5(:,1)); 
thmin = min(y5(:,1)); 
absth =abs([thmax, thmin]); 
abthmax=max(absth); 
  
hthmax =abthmax/2; 
 P = 2*pi*sqrt(L/g)*(1+(1/4)*(sin(hthmax))^2+(9/64)*(sin(hthmax))^4); 
  
    if P<=0.025 
    hfin=warndlg('Ζ Πεξίνδνο είλαη πνιύ κηθξή. Σν Πξόγξακκα δελ 
αληαπνθξίλεηαη. Απμείζηε ην κήθνο ηνπ Δθθξεκνύο ή κεηώζηε ηελ επηηάρπλζε 
Βαξύηεηαο'); 
    return 
else 
end 
  
 thmax_moir = 180*abthmax/pi; 
  
if thmax_moir<=70 
    PP =P; 
else 
end 
  
if thmax_moir>70&thmax_moir<=75 
    PP =1.0007*P ; 
else 
end 
  
  
if thmax_moir>75&thmax_moir<=80 
    PP =1.0052*P ; 
else 
end 
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if thmax_moir>80&thmax_moir<=85 
    PP =1.010*P; 
else 
end 
  
if thmax_moir>85&thmax_moir<=86 
    PP = 1.0115*P; 
else 
end 
  
if thmax_moir>86&thmax_moir<=87 
    PP = 1.012*P; 
else 
end 
  
  
if thmax_moir>87&thmax_moir<=88 
    PP = 1.013*P; 
else 
end 
  
  
if thmax_moir>88&thmax_moir<=89 
    PP = 1.0155*P; 
else 
end 
  
if thmax_moir>89&thmax_moir<=91 
    PP = 1.0164*P; 
else 
end 
  
if abthmax>1.58 
    hfin=warndlg('ύκθσλα κε ηηο ηηκέο πνπ δώζαηε ην εθθξεκέο δελ εθηειεί 
ηαιάλησζε. Παξαθαινύκε κεηώζηε ηελ ηηκή ηεο  αξρηθήο ηαρύηεηαο ή ηεο 
αξρηθήο γσλίαο'); 
    return 
else 
end 
  
  
  
x=L*sin(th); 
y=L*cos(th); 
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% Eksiswseis Tashs 
LTMAX =(L/pi)*abthmax+(L/4); 
LTMIN =(L/4)*cos(abthmax); 
BB =LTMAX; 
AA =(LTMIN-BB)/(abthmax); 
  
  
AOT20 =L/dd1; 
AOT30 =L/dd; 
AOT60 =AOT30; 
AOT70 =AOT20; 
%AOT10 =(LTMAX/32) 
AOT10 =(L/32); 
MAO =L-LTMAX; 
  
%aktines peristrofhs twn shmeiwn ths tasis 
MT1O =L-LTMAX-(L/32); 
MT20=sqrt(AOT20^2+MAO^2); 
%MT1O =MT20-(L/32) 
MT30=sqrt(AOT30^2+MAO^2); 
MT60 = MT30; 
MT70 = MT20; 
  
%arxikes gwnies peristrofhs twn shmeiwn ths tasis 
th10=0; 
th20 =-atan(AOT20/MAO); 
th30 =-atan(AOT30/MAO); 
th60 = -th30; 
th70 = -th20; 
  
 % eksiswseis Nimatos 
LL =sqrt(L^2+(L/dd)^2); 
the0 =atan((L/dd)/L); 
  
  
% stirigma  
  
 %eksiswseis stirigmatos 
    Sx = [-(L/70), -(L/70), (L/70), (L/70)]+0.005*L; 
    Sy = [L/20+1.1*L , 1.02*L, 1.02*L L/20+1.1*L]; 
     
    %eksiswseis stirigmatos 2 
    Sxx = [-(L/150), -(L/150), (L/150), (L/150)];; 
    Syy = [L/20+1.1*L , 0.99*L, 0.99*L L/20+1.1*L]; 
     
    rs = L/100; 
    ths = 0:pi/30:2*pi; 
    rstx = rs*cos(ths); 
    rsty = L+rs*sin(ths); 
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 % eksiswseis basews ekkemous 
 syn1 = 0.35; 
 syn2 = -0.05; 
 vs1x =[-0.99*L+0.077*L+0.8*L       0.88*L-0.8*L      0.88*L-0.8*L      -
0.99*L+0.077*L+0.8*L]+syn2*L; 
 vs1y =[-0.15*L                       -0.15*L           -0.05*L               -0.05*L]-syn1*L;; 
  
  
 vs3x =[-0.99*L+0.077*L+0.8*L        -0.99*L+0.077*L+0.7*L      -
0.99*L+0.077*L+0.7*L  -0.99*L+0.077*L+0.8*L]+syn2*L;; 
 vs3y =[-0.15*L                      -0.15*L+0.05*L                 0                       -
0.05*L]-syn1*L;; 
     
 vs4x = [-0.99*L+0.077*L+0.8*L   0.88*L-0.8*L    0.88*L-0.9*L      -
0.99*L+0.077*L+0.7*L]+syn2*L;; 
 vs4y = [-0.05*L               -0.05*L            0                         0]-syn1*L; 
  
 A1x = ((vs1x(3)+vs1x(4))/2)-0.05*L; 
 A1y = (vs3y(3)+vs1y(4))/2; 
 vs5x = [A1x-0.015*L, A1x+0.015*L,  A1x+0.015*L, A1x-0.015*L]; 
 vs5y = [A1y,         A1y,    1.2*L, 1.2*L]; 
  
 vs6x = [A1x-0.015*L, A1x-0.015*L,  A1x-0.025*L, A1x-0.025*L]; 
 vs6y = [A1y,         1.2*L,       1.205*L, A1y+0.01*L]; 
  
 vs7x = [ A1x-0.015*L, A1x+0.015*L, A1x+0.005*L,         A1x-0.025*L]; 
 vs7y = [1.2*L,           1.2*L,         1.205*L,               1.205*L]; 
  
  
 vs8x =[A1x-0.015*L,  A1x+0.015*L, (L/70)+0.005*L        -(L/70)+0.005*L]; 
 vs8y =[1.2*L,           1.2*L,      L/20+1.1*L  L/20+1.1*L] ; 
  
 vs9x =[A1x-0.015*L,  A1x-0.015*L,  -(L/70)+0.005*L        -(L/70)+0.005*L ]; 
 vs9y = [1.2*L        1.18*L          L/20+1.1*L-0.02*L        L/20+1.1*L]; 
  
 vs10x =[-(L/70)      -(L/70) -(L/70)-0.01*L        -(L/70)-0.01*L ]+0.005*L; 
 vs10y =[L/20+1.1*L   1.02*L,       1.03*L,                 L/20+1.1*L]  ; 
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% ΔΞΗΩΔΗ ΓΩΜΑΣΗΟΤ 
  
synd =0.25; 
xdd = [-1.1*L-synd*1.1*L    1.1*L+synd*1.1*L     0.66*L+synd*0.66*L    -1.1*L-
synd*1.1*L]; 
ydd = [-1.1*L-synd*1.1*L    -1.1*L-synd*1.1*L      -0.425*L-0.085*L      -
0.425*L-synd*0.425*L  ]; 
  
pat1_x = [-1.3750    1.3750    1.3750    -1.3750]*L; 
  pat1_y = [  -0.5100-0.0432   -0.5100-0.0432  -0.5100   -0.5100 ]*L; 
  
xdp1 =[1.1*L+synd*1.1*L     1.1*L+synd*1.1*L       0.66*L+synd*0.66*L     
0.66*L+synd*0.66*L]; 
ydp1= [-1.1*L-synd*1.1*L      1.15*L+synd*1.15*L     1.15*L+synd*1.15*L       -
0.425*L-synd*0.425*L  ]; 
  
xdv =[-1.1*L-synd*1.1*L         0.66*L+synd*0.66*L          0.66*L+synd*0.66*L          
-1.1*L-synd*1.1*L]; 
ydv= [-0.425*L-synd*0.425*L     -0.425*L-synd*0.425*L       
1.15*L+synd*1.15*L          1.15*L+synd*1.15*L]; 
  
  
% ΔΞΗΩΔΗ ΣΡΑΠΔΕΗΟΤ 
%Prosopsi 
  
syn = 0.35; 
  tr1x =[-0.99*L+0.077*L+0.3*L     0.88*L-0.3*L         0.88*L-0.3*L    -
0.99*L+0.077*L+0.3*L]; 
 tr1y =[-0.245*L              -0.245*L          -0.2*L     -0.2*L]-syn*L; 
  
 tr2x =[-0.99*L+0.077*L+0.3*L       0.88*L-0.3*L      0.88*L-0.154*L-0.3*L      -
0.99*L-0.077*L+0.3*L ]; 
 tr2y =[-0.2*L              -0.2*L           -0.0875*L               -0.0875*L]-syn*L;; 
  
  
%  %plagia aristera 
  
  tr3x =[-0.99*L-0.077*L  -0.99*L+ 0.077*L  -0.99*L+ 0.077*L  -0.99*L-
0.077*L]+0.3*L; 
  tr3y =[-0.5375*L              -0.7625*L              -0.2*L            -0.0875*L]-syn*L;; 
   
  %   %podi aristera 
  
   tr5x =[-0.99*L+0.077*L      -0.99*L+0.099*L  -0.99*L+0.099*L  -
0.99*L+0.077*L ]+0.3*L; 
   tr5y =[-0.7625*L               -0.7625*L             -0.2*L                 -0.2*L ]-syn*L;; 
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%   %podi deksia 
  tr4x =[0.88*L-0.022*L    0.88*L     0.88*L   0.88*L-0.022*L ]-0.3*L; 
   tr4y =[-0.7625*L           -0.7625*L          -0.2*L             -0.2*L  ]-syn*L;; 
  
 tr6x =[0.88*L-0.022*L     0.88*L-0.022*L   0.88*L-0.176*L   0.88*L-0.176*L]-
0.3*L;;  
 tr6y =[-0.7625*L              -0.2*L                   -0.0875*L            -0.5375*L]-syn*L; 
  
 xpin1 = [-1.2    0.6     0.6    -1.2 ]*L; 
ypin1 = [0.3      0.3     1.2       1.2 ]*L; 
  
xpin2 = [-1.23    0.63     0.63  -1.23 ]*L; 
ypin2 = [0.27      0.27     1.23  1.23]*L; 
  
%  %skiasi pinaka 
pinsk_k_x = [-1.2    0.6     0.6    -1.2 ]*L; 
pinsk_k_y = [0.3      0.3    0.318        0.318 ]*L; 
  
pinsk_a_x = [-1.2   -1.196    -1.196   -1.2 ]*L; 
pinsk_a_y = [0.3       0.3    1.2       1.2 ]*L; 
  
pinsk_d_x = [-1.2   -1.19    -1.19   -1.2 ]*L+1.79*L; 
pinsk_d_y = [0.3       0.3    1.2       1.2 ]*L; 
  
pinsk_p_x =[-1.2    0.6     0.6    -1.2 ]*L; 
pinsk_p_y = [0.3      0.3    0.31        0.31 ]*L+0.895*L; 
  
     
     th10 = pi/50; 
    % Sfaira ekkremous 
for i = 1:1:100 
    xx(i) = R*cos((th10)*i); 
    yy(i) = R*sin((th10)*i); 
     xx1(i) = 0.99*R*cos((th10)*i); 
    yy1(i) = 0.99*R*sin((th10)*i); 
    xx2(i) = 0.96*R*cos((th10)*i); 
    yy2(i) = 0.96*R*sin((th10)*i); 
    xx3(i) = 0.85*R*cos((th10)*i); 
    yy3(i) = 0.85*R*sin((th10)*i); 
    xx4(i) = 0.63*R*cos((th10)*i); 
    yy4(i) = 0.63*R*sin((th10)*i); 
    xx5(i) = 0.45*R*cos((th10)*i); 
    yy5(i) = 0.45*R*sin((th10)*i); 
    xx6(i) = 0.30*R*cos((th10)*i); 
    yy6(i) = 0.30*R*sin((th10)*i); 
    xx7(i) = 0.05*R*cos((th10)*i); 
    yy7(i) = 0.05*R*sin((th10)*i); 
end 
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co =0.07; 
synt = 0.99; 
  
synt2 = L/60; 
  
  ddx = -0.05; 
 ddy = -0.05; 
 ddz = -0.15; 
 
for i = 1:1:NN 
         
     
       if (stam==1)   
            cc=stam; 
            while (cc==1) 
            cc=stam; 
            pause(ryte); 
                if (status==1) 
                    return 
                end 
            end        
        end 
 
          
     th1=th(i); 
    % eksiswseis sfairidiou 
     x1 = x(i); 
     y1 = L-y(i); 
      
      
      %eksiswseis nimatos 
      %katw akra 
      N1x = LL*sin(th1-the0); 
      N1y = L-LL*cos(th1-the0); 
       
      N2x = LL*sin(th1+the0); 
      N2y = L-LL*cos(th1+the0); 
       
     % Panw akra 
      N3x = (L/dd)*cos(th1); 
      N3y = L+(L/dd)*sin(th1); 
       
      N4x = -(L/dd)*cos(th1); 
      N4y = L-(L/dd)*sin(th1); 
       
     Nx = [N1x , N2x ,  N3x , N4x ]; 
     Ny =  [N1y , N2y ,  N3y , N4y ]; 
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  %eksiswseis Barous 
    Bx = [-L/dd, -L/dd,    -L/dd1,     0           L/dd1,  L/dd,  L/dd]+x1; 
    By = [ y1    y1-L/4    y1-L/4    y1-L/4-L/32,  y1-L/4    y1-L/4  y1]; 
     
     
    %eksiswseis Tasis 
    LT =AA*abs(th1)+BB; 
    MA =L-LT; 
     
    th20 =-atan(AOT20/MA); 
    th30 =-atan(AOT30/MA); 
    th60 = -th30; 
    th70 = -th20; 
  
    %MT1 =L-LT-(LT/32); 
    MT2=sqrt(AOT20^2+MA^2); 
    MT1 = MT2-(L/32); 
    MT3=sqrt(AOT30^2+MA^2); 
    MT6 = MT3; 
    MT7 = MT2; 
     
    T1x = MT1*sin(th1); 
    T1y =L-MT1*cos(th1); 
     
    T2x = MT2*sin(th1+th20); 
    T2y =L-MT2*cos(th1+th20); 
     
    T3x = MT3*sin(th1+th30); 
    T3y =L-MT3*cos(th1+th30); 
     
    T4x =N1x; 
    T4y =N1y; 
      
    T5x =N2x; 
    T5y =N2y; 
     
    T6x = MT6*sin(th1+th60); 
    T6y =L-MT6*cos(th1+th60); 
     
    T7x = MT7*sin(th1+th70); 
    T7y =L-MT7*cos(th1+th70); 
     
    TTx =[T1x  T2x T3x T4x  T5x T6x T7x]; 
    TTy =[T1y  T2y T3y T4y  T5y T6y T7y]; 
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 % eksiswseis Aktinikis synistwsas toy Barous 
     
    MN=(L/4)*cos(th1); 
    OBA2 =sqrt((L+MN)^2+(L/dd)^2); 
    OBA3 =sqrt((L+MN)^2+(L/dd1)^2); 
    OBA4 = L+MN+(L/32); 
    OBA5 = OBA3; 
    OBA6 = OBA2; 
     
    thBA2 =atan((L/dd)/(L+MN)); 
    thBA3 =atan((L/dd1)/(L+MN)); 
    thBA5 = thBA3; 
    thBA6 = thBA2; 
     
    BA1x = N1x; 
    BA1y = N1y; 
     
    BA2x =OBA2*sin(th1-thBA2); 
    BA2y =L-OBA2*cos(th1-thBA2); 
     
    BA3x =OBA3*sin(th1-thBA3); 
    BA3y =L-OBA3*cos(th1-thBA3); 
     
    BA4x = OBA4*sin(th1); 
    BA4y = L-OBA4*cos(th1); 
     
    BA5x =OBA5*sin(th1+thBA5); 
    BA5y =L-OBA5*cos(th1+thBA5); 
     
    BA6x =OBA6*sin(th1+thBA6); 
    BA6y =L-OBA6*cos(th1+thBA6); 
     
    BA7x = N2x; 
    BA7y = N2y; 
     
     
  BAx = [BA1x, BA2x BA3x BA4x BA5x BA6x BA7x] ; 
  BAy = [BA1y, BA2y BA3y BA4y BA5y BA6y BA7y]; 
   
   
 
 
 
 
 
 
 
 
 
 



                                                                                                                                                                                                  
 

106 

   % eksiswseis efaptomenikis synistwsas toy Barous 
     
    MBT=(L/4)*sin(th1); 
    MBT1=((L/4)+(L/32))*sin(th1); 
    OBT1 =L-(L/dd); 
    OBT2 =sqrt((L-(L/dd))^2+MBT^2); 
    
    OBT3 =sqrt((L-(L/dd1))^2+MBT^2); 
  
    OBT4 =sqrt(L^2+(MBT1)^2); 
  
    OBT5 =sqrt((L+(L/dd1))^2+MBT^2); 
  
    OBT6 =sqrt((L+(L/dd))^2+MBT^2); 
   
    OBT7 =L+(L/dd); 
     
    thBT2 =atan(MBT/(L-(L/dd))); 
    thBT3 =atan(MBT/(L-(L/dd1))); 
     
    thBT4 =atan(MBT1/L); 
     
    thBT5 =atan(MBT/(L+(L/dd1))); 
    thBT6 =atan(MBT/(L+(L/dd))); 
     
    BT1x =OBT1*sin(th1); 
    BT1y =L-OBT1*cos(th1); 
     
    BT2x =OBT2*sin(th1-thBT2); 
    BT2y =L-OBT2*cos(th1-thBT2); 
     
    BT3x =OBT3*sin(th1-thBT3); 
    BT3y =L-OBT3*cos(th1-thBT3); 
     
    BT4x =OBT4*sin(th1-thBT4); 
    BT4y =L-OBT4*cos(th1-thBT4); 
     
    BT5x =OBT5*sin(th1-thBT5); 
    BT5y =L-OBT5*cos(th1-thBT5); 
     
    BT6x =OBT6*sin(th1-thBT6); 
    BT6y =L-OBT6*cos(th1-thBT6); 
     
    BT7x =OBT7*sin(th1); 
    BT7y =L-OBT7*cos(th1); 
     
     
  BTx = [BT1x, BT2x  BT3x   BT4x BT5x BT6x  BT7x] ; 
  BTy = [BT1y, BT2y BT3y   BT4y  BT5y BT6y BT7y]; 
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 % eksiswseis taxythtas 
  vmax=((2*L)/(2*pi))*abthmax; 
  bv =vmax; 
  av=-bv/abthmax; 
  
  v=av*abs(th1)+bv; 
   
  rv1=L-(L/dd); 
  rv2 =sqrt(v^2+(L-(L/dd))^2); 
  rv3 =sqrt(v^2+(L-(L/dd1))^2); 
  rv4=sqrt((v+(L/32))^2+L^2); 
  rv5 =sqrt(v^2+(L+(L/dd1))^2); 
  rv6 =sqrt(v^2+(L+(L/dd))^2); 
  rv7 = L+(L/dd); 
   
  if th(i+1)<th(i) 
  thv2 =atan(v/(L-(L/dd))); 
  thv3 =atan(v/(L-(L/dd1))); 
  thv4 =atan((v+(L/32))/L); 
  thv5 =atan(v/(L+(L/dd1))); 
  thv6 =atan(v/(L+(L/dd))); 
  else 
      thv2 =-atan(v/(L-(L/dd))); 
  thv3 =-atan(v/(L-(L/dd1))); 
  thv4 =-atan((v+(L/32))/L); 
  thv5 =-atan(v/(L+(L/dd1))); 
  thv6 =-atan(v/(L+(L/dd))); 
  end 
   
   
  v1x = rv1*sin(th1); 
  v1y =L-rv1*cos(th1); 
   
  v2x = rv2*sin(th1-thv2); 
  v2y =L-rv2*cos(th1-thv2); 
   
  v3x = rv3*sin(th1-thv3); 
  v3y =L-rv3*cos(th1-thv3); 
   
   
  v4x = rv4*sin(th1-thv4); 
  v4y =L-rv4*cos(th1-thv4); 
   
  v5x = rv5*sin(th1-thv5); 
  v5y =L-rv5*cos(th1-thv5); 
   
  v6x = rv6*sin(th1-thv6); 
  v6y =L-rv6*cos(th1-thv6); 
   
  v7x = rv7*sin(th1); 
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  v7y =L-rv7*cos(th1); 
   
  vx =[v1x  v2x v3x v4x v5x v6x  v7x]; 
  vy =[v1y  v2y v3y v4y v5y v6y  v7y]; 
   
     
    
  
   
  
   time1 =num2str(0.01*round(step*i/0.01)); 
%    
   thm =180*th(i)/pi ;    
   thh =num2str(0.01*round(thm/0.01)); 
    
   N5=(step*i)/PP; 
   NN5 =num2str(0.01*round(N5/0.01)); 
    
  
    PP5 =num2str(0.01*round(PP/0.01)); 
    
  
   vel1 =num2str(0.01*round(vel(i)/0.01)); 
  
    
        % Ejiswseis deiktwn 
  xa =0.8*L; 
  xd =1.3*L; 
  yk =-0.25*L; 
  yps=0.2*L; 
  plt1 =0.015*L; 
  plt2 =0.015*L; 
  
  
   % Eksiswseis rologiou 
  % Katw pleyra 
  xkr = [xa,  xd ,  xd,        xa]; 
  ykr =  [yk   yk   yk+plt1  yk+plt1]; 
   % panw pleyra 
  xpr = xkr; 
  ypr = ykr+yps; 
   % Arist pleyra 
  xar = [xa,   xa+plt2 ,  xa+plt2,        xa]; 
  yar =  [yk   yk         yk+yps       yk+yps]; 
    % Deksia pleyra 
  xdr = [xd-plt2,   xd ,  xd,  xd-plt2]; 
  ydr =  yar; 
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%       % Eksiswseis Gwnias 
  % Katw pleyra 
  xkg = xkr; 
  ykg = ykr-0.25*L; 
   % panw pleyra 
  xpg = xkr; 
  ypg = ykg+yps; 
   % Arist pleyra 
  xag = xar; 
  yag =  yar-0.25*L; 
    % Deksia pleyra 
  xdg = xdr; 
  ydg =  yag; 
   
  %       % Eksiswseis taxythtas 
  % Katw pleyra 
  xkvv = xkr; 
  ykvv = ykr-2*0.25*L; 
   % panw pleyra 
  xpvv = xkr; 
  ypvv = ykvv+yps; 
   % Arist pleyra 
  xavv = xar; 
  yavv =  yar-2*0.25*L; 
    % Deksia pleyra 
  xdvv = xdr; 
  ydvv =  yavv; 
%  
%  
 % Eksiswseis Aritmou Taladasewn 
  % Katw pleyra 
  xkt = xkr; 
  ykt = ykr-3*0.25*L; 
   % panw pleyra 
  xpt = xkt; 
  ypt = ykt+yps; 
   % Arist pleyra 
  xat = xar; 
  yat =  yar-3*0.25*L; 
    % Deksia pleyra 
  xdt = xdr; 
  ydt =  yat; 
%    
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 %  Eksiswseis periodou 
  % Katw pleyra 
  xkp = xkr; 
  ykp = ykr-4*0.25*L; 
   % panw pleyra 
  xpp = xkp; 
  ypp = ykp+yps; 
   % Arist pleyra 
  xap = xar; 
  yap =  yar-4*0.25*L; 
    % Deksia pleyra 
  xdp = xdr; 
  ydp =  yap; 
   
%     %  Eksiswseis periodou 
%   % Katw pleyra 
%   xkp = xkr; 
%   ykp = ykr-3*0.25*L; 
%    % panw pleyra 
%   xpp = xkp; 
%   ypp = ykp+yps; 
%    % Arist pleyra 
%   xap = xar; 
%   yap =  yar-3*0.25*L; 
%     % Deksia pleyra 
%   xdp = xdr; 
%   ydp =  yap; 
  
  
     
   
    % Eksiswseis lezadas Taxythtas 
   
  Vxx = [-1.3*L      -0.9*L      -0.9*L      -0.87*L     -0.9*L    -0.9*L     -1.3*L]; 
  Vyy = [-0.25*L     -0.25*L     -0.28*L     -0.2450*L     -0.21*L      -0.24*L     -
0.24*L ]; 
   
    % Eksiswseis lezadas Tasis Nhmatos 
   
  Txx = [-1.3*L      -0.9*L      -0.9*L      -0.87*L     -0.9*L    -0.9*L     -1.3*L]; 
  Tyy = [-0.25*L     -0.25*L     -0.28*L     -0.2450*L     -0.21*L      -0.24*L     -
0.24*L ]-0.2*L; 
   
   
   % Eksiswseis lezadas Barous  
   
  Bxx = [-1.3*L      -0.9*L      -0.9*L      -0.87*L     -0.9*L    -0.9*L     -1.3*L]; 
  Byy = [-0.25*L     -0.25*L     -0.28*L     -0.2450*L     -0.21*L      -0.24*L     -
0.24*L ]-0.4*L; 
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   % Eksiswseis lezadas efaptomenhs sinistwsas Barous  
   
  Btxx = [-1.3*L      -0.9*L      -0.9*L      -0.87*L     -0.9*L    -0.9*L     -1.3*L]; 
  Btyy = [-0.25*L     -0.25*L     -0.28*L     -0.2450*L     -0.21*L      -0.24*L     -
0.24*L ]-0.7*L; 
   
   % Eksiswseis lezadas aktinikhs sinistwsas Barous  
   
  Baxx = [-1.3*L      -0.9*L      -0.9*L      -0.87*L     -0.9*L    -0.9*L     -1.3*L]; 
  Bayy = [-0.25*L     -0.25*L     -0.28*L     -0.2450*L     -0.21*L      -0.24*L     -
0.24*L ]-0.98*L; 
   
  
     
% subplot(1,1, [1, 1]) , 
  
fill(pat1_x, pat1_y ,[0.60+ddx,0.60+ddy,0.60+ddz],... 
     pat1_x, pat1_y-0.0432*L,[0.61+ddx,0.61+ddy,0.61+ddz],... 
     pat1_x, pat1_y-2*0.0432*L ,[0.62+ddx,0.62+ddy,0.62+ddz],... 
    pat1_x, pat1_y-3*0.0432*L ,[0.63+ddx,0.63+ddy,0.63+ddz],... 
    pat1_x, pat1_y-4*0.0432*L ,[0.64+ddx,0.64+ddy,0.64+ddz],... 
    pat1_x, pat1_y-5*0.0432*L ,[0.65+ddx,0.65+ddy,0.65+ddz],... 
    pat1_x, pat1_y-6*0.0432*L ,[0.66+ddx,0.66+ddy,0.66+ddz],... 
    pat1_x, pat1_y-7*0.0432*L ,[0.67+ddx,0.67+ddy,0.67+ddz],... 
    pat1_x, pat1_y-8*0.0432*L ,[0.68+ddx,0.68+ddy,0.68+ddz],... 
    pat1_x, pat1_y-9*0.0432*L ,[0.69+ddx,0.69+ddy,0.69+ddz],... 
    pat1_x, pat1_y-10*0.0432*L ,[0.7+ddx,0.7+ddy,0.7+ddz],... 
    pat1_x, pat1_y-11*0.0432*L ,[0.71+ddx,0.71+ddy,0.71+ddz],... 
    pat1_x, pat1_y-12*0.0432*L ,[0.72+ddx,0.72+ddy,0.72+ddz],... 
    pat1_x, pat1_y-13*0.0432*L ,[0.73+ddx,0.73+ddy,0.73+ddz],... 
    pat1_x, pat1_y-14*0.0432*L ,[0.74+ddx,0.74+ddy,0.74+ddz],... 
    pat1_x, pat1_y-15*0.0432*L ,[0.75+ddx,0.75+ddy,0.75+ddz],... 
    pat1_x, pat1_y-16*0.0432*L ,[0.76+ddx,0.76+ddy,0.76+ddz],... 
     pat1_x, pat1_y-17*0.0432*L ,[0.77+ddx,0.77+ddy,0.77+ddz],... 
      pat1_x, pat1_y-18*0.0432*L ,[0.78+ddx,0.78+ddy,0.78+ddz],... 
       pat1_x, pat1_y-19*0.0432*L ,[0.79+ddx,0.79+ddy,0.79+ddz],... 
    pat1_x, pat1_y-20*0.0432*L ,[0.80+ddx,0.8+ddy,0.8+ddz],... 
xdp1, ydp1, [0.7  0.7 0.3], xdv, ydv,[0.78  0.78  0.43 ],... 
        xpin2, ypin2 , [0.6  0.5  0.1 ],... 
     xpin1, ypin1 , [1 1 1 ],... 
      pinsk_k_x,pinsk_k_y,[0.7,0.7,0.7],... 
     pinsk_a_x,pinsk_a_y,[0.4,0.4,0.4],... 
     pinsk_d_x,pinsk_d_y,[0.7,0.7,0.7],... 
     pinsk_p_x,pinsk_p_y,[0.3,0.3,0.3],... 
tr6x, tr6y , [0.549 0.3529 0],... 
tr1x, tr1y , [0.7843 0.549 0.03922],... 
       tr2x, tr2y , [0.6824 0.4667 0],... 
       tr3x, tr3y , [0.5882 0.3529 0],... 
        tr4x, tr4y , [0.7843 0.549 0.03922],... 
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         tr5x, tr5y , [0.7843 0.549 0.03922],... 
vs1x, vs1y, [0.66, 0.66, 0.66],... 
vs3x, vs3y, [0.4, 0.4, 0.4],... 
 vs4x, vs4y, [0.45, 0.45, 0.45],... 
  vs5x, vs5y, [0.69, 0.69, 0.69],... 
  vs6x, vs6y, [0.43, 0.43, 0.43],... 
  vs7x, vs7y, [0.66, 0.66, 0.66],... 
  vs8x, vs8y, [0.66, 0.66, 0.66],... 
  vs10x, vs10y, [0.43, 0.43, 0.43],... 
  vs9x, vs9y, [0.43, 0.43, 0.43],... 
Nx, Ny,[0.9  0.  0.9],... 
x1+xx,y1+yy, [0 5.5*co  1],... 
x1+xx1,y1+yy1, [0 5.5*co  1],... 
  x1+xx2,y1+yy2, [0 5.5*co  1],... 
  x1+xx3,y1+yy3, [0 5.5*co 1],... 
  synt*x1+xx4, y1+yy4+0.8*synt2, [0 6*co  1],... 
   synt*x1+xx5, y1+yy5+0.9*synt2, [0 7*co  1],... 
  synt*x1+xx6,y1+yy6+0.95*synt2, [0 8*co  1],... 
  synt*x1+xx7,y1+yy7+synt2, [0 12*co  1],... 
   Sxx, Syy, [0.302, 0.302, 0.302],... 
   Sx, Sy , [0.66, 0.66, 0.66], ... 
   rstx , rsty, [0.31, 0.31, 0.31],... 
     BAx, BAy, [0  1  0.5],... 
    BTx, BTy,  [0  1 1],... 
    Bx, By, [0.21  0.21  0.21],... 
    TTx, TTy, [0  0  1],... 
    vx, vy, 'r',...   
       Txx+0.12*L,  Tyy+0.96*L, [0  0  1],... 
      Bxx+0.12*L, Byy+1*L, [0.21  0.21  0.21],... 
     Baxx+0.65*L, Bayy+1.7*L, [0  1  0.5],... 
      Btxx+0.65*L, Btyy+1.6*L, [0  1 1],... 
      Vxx+0.12*L , Vyy+0.9*L, 'r',... 
   'LineStyle','none') 
% vs4x, vs4y, 'r',... 
  
   axis([-1.1*L-synd*1.1*L  1.1*L+synd*1.1*L  -1.1*L-synd*1.1*L   
1.1*L+(L/20)+synd*1.1*L  ]); 
   ylabel('m', 'FontSize',12, 'Rotation', 0) 
     set(gca,'xtick',[ ]) 
      
    text(-1.1*L , 1.15*L, 'ζ = Γσλία ηνπ λήκαηνο κε ηελ θαηαθόξπθν', 
'FontSize',8) 
    text(-1.1*L , 1.05*L, 'π = Σαρύηεηα', 'FontSize',8) 
   text(-1.1*L , 0.95*L, 'Ν = Αξηζκόο ησλ επαλαιήςεσλ', 'FontSize',8) 
   text(-1.1*L , 0.85.*L, 'Σ = Πεξίνδνο', 'FontSize',8) 
    
    
    
      
   text(-1.3*L+0.12*L   , -0.17*L+0.88*L, 'Σαρύηεηα ώκαηνο', 'FontSize',8) 
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   text(-1.3*L+0.12*L   , -0.37*L+0.94*L, 'Σάζε Νήκαηνο', 'FontSize',8) 
    
   text(-1.3*L+0.12*L   , -0.15*L-0.42*L+0.98*L, 'Βάξνο ώκαηνο', 'FontSize',8) 
    
   text(-1.3*L+0.64*L   , -0.15*L-0.62*L+1.55*L, 'Δθαπηνκεληθή ', 'FontSize',8) 
   text(-1.3*L+0.64*L  , -0.15*L-0.72*L+1.58*L, 'πληζηώζα Βάξνπο', 
'FontSize',8) 
    
   text(-1.3*L+0.64*L   , -0.15*L-0.9*L+1.65*L, 'Αθηηληθή', 'FontSize',8) 
   text(-1.3*L+0.64*L   , -0.15*L-1*L+1.68*L, 'πληζηώζα Βάξνπο', 'FontSize',8) 
     
   if i==1 
    text(0.82*L-0.65*L   , -0.15*L+1.2*L, 't =', 'FontSize',8) 
   else 
   text(0.82*L-0.65*L   , -0.15*L+1.2*L, 't =              sec', 'FontSize',8) 
  text(0.93*L-0.69*L , -0.15*L+1.2*L, time1, 'FontSize',8, 'Color', 'r') 
   end 
   
   text(0.82*L-0.65*L   , -0.15*L-0.25*L+1.3*L, 'ζ =             Mνηξ', 'FontSize',8) 
  text(0.93*L-0.68*L , -0.15*L-0.25*L+1.3*L, thh, 'FontSize',8, 'Color', 'r') 
   
   
   text(0.82*L-0.65*L    , -0.15*L-2*0.25*L+1.4*L, 'π =             
m/sec','FontSize',8) 
  text(0.93*L-0.68*L  , -0.15*L-2*0.25*L+1.4*L, vel1,'FontSize',8, 'Color', 'r') 
   
   
   if i==1 
      text(0.82*L-0.65*L    , -0.15*L-3*0.25*L+1.5*L, 'N =   ','FontSize',8) 
  else  
   text(0.82*L-0.65*L    , -0.15*L-3*0.25*L+1.5*L, 'N =     ','FontSize',8) 
  text(0.93*L-0.68*L  , -0.15*L-3*0.25*L+1.5*L, NN5, 'FontSize',8, 'Color', 'r') 
  end 
   
  if N5<1 
   text(0.82*L-0.65*L    , -0.15*L-4*0.25*L+1.6*L, 'T =             ','FontSize',8) 
  else  
   text(0.82*L-0.65*L    , -0.15*L-4*0.25*L+1.6*L, 'T =              sec','FontSize',8) 
  text(0.93*L-0.68*L  , -0.15*L-4*0.25*L+1.6*L, PP5, 'FontSize',8, 'Color', 'r') 
  end 
   
       
if i==1 
pause(2) 
else  
    pause(ryte) 
end 
  
 end 
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set(handles.pushbutton4,'enable','on')  
set(handles.pushbutton5,'enable','on')  
  
 
axis off; 
guidata(hObject, handles); 
  
% --- Executes on button press in pushbutton2. 
function pushbutton2_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global stam; 
  
if (stam==0) 
    set(handles.pushbutton2,'string','πλέρεηα') 
    set(handles.pushbutton4,'enable','on')  
    set(handles.pushbutton5,'enable','on')  
    stam=1;  
elseif (stam==1) 
   set(handles.pushbutton2,'string','Γηαθνπή') 
   set(handles.pushbutton4,'enable','off')  
   set(handles.pushbutton5,'enable','off')  
   stam=0; 
else 
end 
guidata(hObject, handles); 
  
% --- Executes on button press in pushbutton3. 
% function pushbutton3_Callback(hObject, eventdata, handles) 
% % hObject    handle to pushbutton3 (see GCBO) 
% % eventdata  reserved - to be defined in a future version of MATLAB 
% % handles    structure with handles and user data (see GUIDATA) 
% global suv; 
% global stam; 
% suv=get(handles.pushbutton3,'value'); 
% stam=0; 
  
% --- Executes on button press in pushbutton4. 
function pushbutton4_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global L; 
global arx_fi; 
global arx_v; 
global g; 
global time_obs; 
global ryt; 
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global status; 
status=1; 
axes(handles.axes1) 
cla 
clear L; 
clear arx_fi; 
clear arx_v; 
clear g; 
clear time_obs; 
clear ryt; 
set(handles.edit1,'enable','on','string','1'); 
set(handles.edit2,'enable','on','string','40'); 
set(handles.edit3,'enable','on','string','1'); 
set(handles.edit4,'enable','on','string','10'); 
set(handles.edit5,'enable','on','string','90'); 
set(handles.edit6,'enable','on','string','2'); 
set(handles.pushbutton1,'enable','on')  
guidata(hObject, handles); 
  
  
  
% --- Executes on button press in pushbutton5. 
function pushbutton5_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton5 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global status; 
global stam; 
hfin=questdlg('Έμνδνο από ην πξόγξακκα;'); 
switch hfin 
    case 'Yes' 
        stam=1; 
        status=1; 
        closereq; 
end 
  
  
function edit1_Callback(hObject, eventdata, handles) 
% hObject    handle to edit1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global L; 
  
% Hints: get(hObject,'String') returns contents of edit1 as text 
%        str2double(get(hObject,'String')) returns contents of edit1 as a double 
  
  
% --- Executes during object creation, after setting all properties. 
function edit1_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit1 (see GCBO) 
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% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
  
  
function edit2_Callback(hObject, eventdata, handles) 
% hObject    handle to edit2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global arx_fi; 
  
% Hints: get(hObject,'String') returns contents of edit2 as text 
%        str2double(get(hObject,'String')) returns contents of edit2 as a double 
  
  
% --- Executes during object creation, after setting all properties. 
function edit2_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
  
  
function edit3_Callback(hObject, eventdata, handles) 
% hObject    handle to edit3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global arx_v; 
  
% Hints: get(hObject,'String') returns contents of edit3 as text 
%        str2double(get(hObject,'String')) returns contents of edit3 as a double 
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% --- Executes during object creation, after setting all properties. 
function edit3_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
  
  
function edit4_Callback(hObject, eventdata, handles) 
% hObject    handle to edit4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global g; 
  
% Hints: get(hObject,'String') returns contents of edit4 as text 
%        str2double(get(hObject,'String')) returns contents of edit4 as a double 
  
  
% --- Executes during object creation, after setting all properties. 
function edit4_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
  
  
function edit5_Callback(hObject, eventdata, handles) 
% hObject    handle to edit5 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global time_obs; 
  
% Hints: get(hObject,'String') returns contents of edit5 as text 
%        str2double(get(hObject,'String')) returns contents of edit5 as a double 
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% --- Executes during object creation, after setting all properties. 
function edit5_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit5 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
  
  
function edit6_Callback(hObject, eventdata, handles) 
% hObject    handle to edit6 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global ryt; 
  
% Hints: get(hObject,'String') returns contents of edit6 as text 
%        str2double(get(hObject,'String')) returns contents of edit6 as a double 
  
  
% --- Executes during object creation, after setting all properties. 
function edit6_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to edit6 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    empty - handles not created until after all CreateFcns called 
  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
  
% --- Executes on button press in pushbutton6. 
% function pushbutton6_Callback(hObject, eventdata, handles) 
% % hObject    handle to pushbutton6 (see GCBO) 
% % eventdata  reserved - to be defined in a future version of MATLAB 
% % handles    structure with handles and user data (see GUIDATA) 
% global L; 
% global arx_fi; 
% global arx_v; 
% global g; 
% global time_obs; 
% global ryt; 
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% L=str2double(get(handles.edit1,'String')); 
% arx_fi=str2double(get(handles.edit2,'String')); 
% arx_v=str2double(get(handles.edit3,'String')); 
% g=str2double(get(handles.edit4,'String')); 
% time_obs=str2double(get(handles.edit5,'String')); 
% ryt=str2double(get(handles.edit6,'String')); 
  
  
% --- Executes on button press in pushbutton7. 
function pushbutton7_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton7 (see GCBO) 
% eventdata  reserved - to be defined in a future version of MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
! ekkremes_4.pdf; 
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ΒΙΒΛΙΟΓΡΑΦΙΑ 

 

Υπηζηόρ απαγιώηηρ & Αθανάζιορ Απβανιηίδηρ, 
Λογιζμόρ I και Γπαμμική Άλγεβπα με MATLAB, 
Δπγαζηηπιακέρ ημειώζειρ, έππερ 2006  
 

Γημήηπιορ Βαπζάμηρ, Matlab –Graphical User 

Interfaces, ημειώζειρ GUI για ηο επγαζηήπιο 

ηος μαθήμαηορ Αζαθή ςζηήμαηα, έππερ 2006 
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http://physiclessons.blogspot.com 

 

 

 

 

 

 

 

 

 

 

 

http://el.wikipedia.org/wiki
http://physiclessons.blogspot.com/

