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Κεφάλαιο 1 

 

• Βασική θεωρία ηλεκτρισμού 

1.1 Ιςτορική Αναςκόπηςη 

Η κειέηε ηνπ ειεθηξηζκνύ έρεη ηηο ξίδεο ηνπ ζε κηα παξαηήξεζε 

ηνπ Θαιή ηνπ Μηιήζηνπ (~600 π.X.): Έλα θνκκάηη ήιεθηξνπ πνπ 

ηξίβεηαη ζε μεξό ύθαζκα έιθεη κηθξά θνκκάηηα άρπξνπ.  

Η κειέηε ηνπ καγλεηηζκνύ αξρίδεη από ηελ παξαηήξεζε (άγλσζην πόηε 

γηα πξώηε θνξά θαη από πνηνλ) όηη κεξηθά θπζηθά νξπθηά (καγλεηίηε) 

έιθνπλ ην ζίδεξν.  

Οη δπν θιάδνη αλαπηύρζεθαλ μερσξηζηά κέρξη ην 1820. Σόηε γηα πξώηε 

θνξά έλαο επηζηήκνλαο [ν Hans Christian Oersted (1777-1851)] 

παξαηήξεζε κηα ζρέζε κεηαμύ ηνπο: έλαο ηλεκηποθόπορ 

αγωγόρ επεξεάδεη κηα καγλεηηθή βειόλα. Η παξαηήξεζε απηή έλσζε 

ηνπο δύν θιάδνπο ζε έλαλ λέν, ειεθηξνκαγλεηηζκό.  

Ο θιάδνο απηόο αλαπηύρζεθε ηάρηζηα ηνπο επόκελνπο 2 αηώλεο θαη 

ζπλερίδεη λα αλαπηύζζεηαη θαη ζηνλ 21
ν
 αηώλα. 

Μεηαμύ ησλ θνξπθαίσλ επηζηεκόλσλ πνπ αζρνιήζεθαλ κε ηνλ 

ειεθηξνκαγλεηηζκό ήηαλ νη Michael Faraday (1791-1867) θαη Σδέηκο 

Κιεξθ Μάμγνπει (1833). Ο ηειεπηαίνο δηακόξθσζε ηνπο 

νόμοςρ (δειαδή ηηο εμηζώζεηο ηνπ ειεθηξνκαγλεηηζκνύ, πνπ είλαη 

γλσζηέο κε ηελ νλνκαζία εξιζώζειρ ηος Maxwell. Θεσξνύληαη ηόζν 

βαζηθνί γηα ηνλ Ηιεθηξνκαγλεηηζκό, όζν θαη εθείλνη ηνπ Newton γηα ηε 

Μεραληθή. Αλ θαη ν ίδηνο ζηεξίρζεθε, θπζηθά, ζηηο εξγαζίεο ησλ 

πξνεγνύκελσλ, ζπλέβαιε ν ίδηνο απνθαζηζηηθά θαη θπξηνιεθηηθά 

ζεκειίσζε ην λέν (ζρεηηθά) απηό θιάδν ηεο Φπζηθήο. Δθηόο ησλ άιισλ, 

ην ζπκπέξαζκά ηνπ όηη ηο θωρ είναι ηλεκηπομαγνηηικήρ θύζηρ (αλ θαη 

αξγόηεξα απνδείρζεθε όηη έρεη θαη ηδηόηεηεο ύιεο), έλσζε 

νπζηαζηηθά θαη ηελ Οπηηθή ζην "άξκα" ηνπ ειεθηξνκαγλεηηζκνύ.  

Οη εμηζώζεηο ηνπ Maxwell δηέπνπλ ηε ιεηηνπξγία όισλ ησλ ζπζθεπώλ - 

εθεπξέζεσλ ησλ ηειεπηαίσλ αηώλσλ πνπ απνηέιεζαλ εθαξκνγέο ηνπ 

Ηιεθηξνκαγλεηηζκνύ θαη κε ηε κνξθή ηεο Οπηηθήο: θηλεηήξεο, 
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ειεθηξνληθνί ππνινγηζηέο, ξαδηόθσλα, ηειενξάζεηο, ξαληάξ, 

κηθξνζθόπηα, ηειεζθόπηα, θ.ά..  

 

Βέβαηα, ε αλάπηπμε ηνπ Ηιεθηξνκαγλεηηζκνύ δελ ηειείσζε κε ηνλ 

Maxwell. εκαληηθή ήηαλ ε ζπκβνιή ησλ παξαθάησ (θαη όρη 

κόλν): Oliver Heaviside (1850-1925), H. A. Lorentz (1853-1928), Heinrich 

Hertz (1857-1894). Ο ηειεπηαίνο, έθαλε ην επόκελν κεγάιν άικα κεηά 

ηνλ Maxwell: δεκηνύξγεζε ηα πξώηα βξαρέα ξαδηνθσληθά 

ειεθηξνκαγλεηηθά θύκαηα, πνπ νλνκάζηεθαλ "κύμαηα Maxwell ".  

Η βαζηθή κνλάδα κέηξεζεο ηεο ζπρλόηεηαο ησλ ειεθηξνκαγλεηηθώλ 

θπκάησλ (θαη όρη κόλν) νλνκάζηεθε πξνο ηηκή ηνπ Hertz θαη 

ζπκβνιίδεηαη δηεζλώο κε Hz (1 Hz = 1 s
-1

). Οη εμηζώζεηο Maxwell όρη 

κόλν ζπλερίδνπλ λα εθαξκόδνληαη θαη ζήκεξα θαη ζε πνιιαπιά πξαθηηθά 

πξνβιήκαηα, αιιά θαη ρξεζηκνπνηήζεθαλ ζα βάζε ζε κηα ζεηξά 

επεθηάζεηο ηνπο, κε ηελ ηδέα όηη είλαη ηκήκα κηαο γεληθόηεξεο ζεσξίαο 

πνπ λα ελώλεη θαη άιινπο θιάδνπο ηεο Φπζηθήο, ίζσο θαη όινπο. 

 

1.2 Ηλεκτρικό Ρεύμα 

Σν Ηλεκηπικό πεύμα είλαη ε πξνζαλαηνιηζκέλε θίλεζε ειεθηξηθώλ 

θνξηίσλ ή θνξέσλ ειεθηξηθνύ θνξηίνπ, θαηά κήθνο ελόο ειεθηξνθόξνπ 

αγσγνύ. Έλα παξεκθεξέο θαηλόκελν είλαη ην ξεύκα κεηαηόπηζεο, 

πνζόηεηα πνπ ζρεηίδεηαη κε ηελ αιιαγή ηνπ ειεθηξηθνύ πεδίνπ. 

Μεηξηέηαη ζε κνλάδεο κέηξεζεο ηεο έληαζεο ηνπ ειεθηξηθνύ ξεύκαηνο 

θαη αληηζηνηρεί ζε απηό έλα κεηαβαιιόκελν καγλεηηθό πεδίν. 

Από ηνλ νξηζκό ηνπ ειεθηξηθνύ ξεύκαηνο πξνθύπηεη όηη γηα λα 

εκθαληζηεί ρξεηάδνληαη δύν πξνϋπνζέζεηο: 

 Η ύπαξμε θνξέσλ ειεθηξηθνύ θνξηίνπ κε ειεπζεξία θίλεζεο. 

 Αίηην γηα ηελ πξνζαλαηνιηζκέλε θίλεζε ησλ θνξέσλ, δειαδή θάπνην 

ειεθηξηθό πεδίν. 

 

Σν κέγεζνο πνπ κεηξά ην ειεθηξηθό ξεύκα είλαη ε ένηαζη ηος 

ηλεκηπικού πεύμαηορ, πνπ νξίδεηαη σο: 

 

https://el.wikipedia.org/wiki/%CE%97%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B9%CE%BA%CF%8C_%CF%80%CE%B5%CE%B4%CE%AF%CE%BF
https://el.wikipedia.org/wiki/%CE%9C%CE%B1%CE%B3%CE%BD%CE%B7%CF%84%CE%B9%CE%BA%CF%8C_%CF%80%CE%B5%CE%B4%CE%AF%CE%BF
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Γειαδή έληαζε ηνπ ειεθηξηθνύ ξεύκαηνο είλαη ν ξπζκόο δηέιεπζεο ηνπ 

ειεθηξηθνύ θνξηίνπ από ηε δηαηνκή ελόο αγσγνύ. Πην απιά, ζε 

ζπγθεθξηκέλν ρξνληθό δηάζηεκα πεξλάεη από ηε δηαηνκή ηνπ αγσγνύ 

ειεθηξηθό θνξηίν. Η έληαζε ηνπ ειεθηξηθνύ ξεύκαηνο δείρλεη πόζν 

θνξηίν πεξλά ζηε κνλάδα ηνπ ρξόλνπ. 

Σν κέγεζνο είλαη κνλόκεηξν, αιιά επηπιένλ έρεη θνξά (δηάλπζκα) από ηα 

ζεκεία ςεινύ δπλακηθνύ ζηα ζεκεία ρακεινύ δπλακηθνύ. Μεηξηέηαη 

ζην δηεζλέο ζύζηεκα κνλάδσλ ζε Ακπεξ Α (γαιιηθά Ampere) θαη 

ζεσξείηαη ζεκειηώδεο κνλάδα. 

Τπάξρνπλ άιινη δύν ηξόπνη κε ηνπο νπνίνπο κεηξάηαη ην ειεθηξηθό 

ξεύκα, νη νπνίνη έρνπλ ζρέζε κε ηελ θαηαλνκή ηνπ ζην ρώξν. Σν 

ειεθηξηθό ξεύκα κπνξεί λα δηαξξέεη έλαλ κνλνδηάζηαην αγσγό, κηα 

επηθάλεηα ή κηα πεξηνρή ηνπ ρώξνπ. ηελ πεξίπησζε πνπ ξέεη έλαλ 

αγσγό ρξεζηκνπνηείηαη θαλνληθά ε έληαζε ηνπ ειεθηξηθνύ ξεύκαηνο γηα 

ηε κέηξεζή ηνπ. ηελ πεξίπησζε ηεο επηθάλεηαο ην ειεθηξηθό ξεύκα ηε 

δηαξξέεη θαηά κέησπν ζαλ άπεηξνη κνλνδηάζηαηνη αγσγνί λα έρνπλ 

ζπγθεληξσζεί ν έλαο δίπια ζηνλ άιινλ θαη λα έρνπλ ζρεκαηίζεη κηα 

επηθάλεηα. Σόηε ρξεζηκνπνηείηαη ε επηθαλεηαθή ππθλόηεηα ειεθηξηθνύ 

ξεύκαηνο, έλα δηαλπζκαηηθό κέγεζνο κε θαηεύζπλζε ηελ θαηεύζπλζε ηνπ 

κεηώπνπ ζε θάζε ζεκείν ηεο επηθάλεηαο θαη κεηξάηαη ζε A/m. 

Αληίζηνηρα ζην ρώξν ρξεζηκνπνηείηαη ε ππθλόηεηα ειεθηξηθνύ 

ξεύκαηνο, θαη απηή είλαη δηαλπζκαηηθό κέγεζνο κε θαηεύζπλζε ηελ 

θαηεύζπλζε ηνπ ειεθηξηθνύ ξεύκαηνο, κεηξάηαη ζε A/m
2
. 

 

1.3 Ο Νόμοσ του Ωμ 

Ο Νόμορ ηος Ωμ (ζηα Αγγιηθά Ohm's Law) ζπλδέεη ηελ Σάζε, 

ηελ Έληαζε θαη ηελ Αληίζηαζε. Τπάξρνπλ δύν λόκνη ηνπ Ωκ, ν λόκνο 

ηνπ Ωκ αλνηρηνύ θπθιώκαηνο πνπ αλαθέξεηαη ζε αληηζηάηε θαη ν λόκνο 

ηνπ Ωκ θιεηζηνύ θπθιώκαηνο: 

Αλνηρηό Κύθισκα: 

Έζησ έλαο αληηζηάηεο αληίζηαζεο R, ζηνλ νπνίνλ εθαξκόδεηαη δηαθνξά 

δπλακηθνύ V θαη ν νπνίνο δηαξξέεηαη από ξεύκα Ι. Η έληαζε ηνπ 

ξεύκαηνο Ι είλαη αλάινγε ηεο δηαθνξάο δπλακηθνύ κε ζπληειεζηή 

αλαινγίαο 1/R. ηε καζεκαηηθή γιώζζα απηή ε ζρέζε γξάθεηαη:  

όπνπ R ζηαζεξό 

https://el.wikipedia.org/w/index.php?title=%CE%A6%CE%BF%CF%81%CE%AC_(%CE%B4%CE%B9%CE%AC%CE%BD%CF%85%CF%83%CE%BC%CE%B1)&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%94%CE%B9%CE%B1%CF%86%CE%BF%CF%81%CE%AC_%CE%B4%CF%85%CE%BD%CE%B1%CE%BC%CE%B9%CE%BA%CE%BF%CF%8D
https://el.wikipedia.org/wiki/%CE%94%CE%B9%CE%B5%CE%B8%CE%BD%CE%AD%CF%82_%CF%83%CF%8D%CF%83%CF%84%CE%B7%CE%BC%CE%B1_%CE%BC%CE%BF%CE%BD%CE%AC%CE%B4%CF%89%CE%BD
https://el.wikipedia.org/wiki/%CE%91%CE%B3%CE%B3%CE%BB%CE%B9%CE%BA%CE%AE_%CE%B3%CE%BB%CF%8E%CF%83%CF%83%CE%B1
https://el.wikipedia.org/wiki/%CE%94%CE%B9%CE%B1%CF%86%CE%BF%CF%81%CE%AC_%CE%B4%CF%85%CE%BD%CE%B1%CE%BC%CE%B9%CE%BA%CE%BF%CF%8D
https://el.wikipedia.org/wiki/%CE%97%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B9%CE%BA%CF%8C_%CF%81%CE%B5%CF%8D%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%97%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B9%CE%BA%CE%AE_%CE%B1%CE%BD%CF%84%CE%AF%CF%83%CF%84%CE%B1%CF%83%CE%B7
https://el.wikipedia.org/wiki/%CE%97%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B9%CE%BA%CF%8C_%CE%BA%CF%8D%CE%BA%CE%BB%CF%89%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%91%CE%BD%CF%84%CE%B9%CF%83%CF%84%CE%AC%CF%84%CE%B5%CF%82
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Ο λόκνο απηόο κπνξεί λα εθαξκνζηεί θαη ζε αλνηρηό θύθισκα κε 

πεξηζζόηεξνπο αληηζηάηεο. Οπζηαζηηθά ζεσξνύκε έλα ηζνδύλακν κε ην 

αξρηθό θύθισκα αληηζηάηε κε αληίζηαζε ηέηνηα, ώζηε λα έρεη ηελ ίδηα 

ζπκπεξηθνξά κε ην αξρηθό θύθισκα. 

Παξάδεηγκα εθαξκνγήο λόκνπ: 

 Δθαξκόδνπκε κία ηάζε 2V ζηα άθξα κηαο αληίζηαζεο 4Ω. Πόζν είλαη 

ην ξεύκα πνπ δηαξξέεη ηελ αληίζηαζε; 

 

 Μία ιάκπα πνπ είλαη ζπλδεδεκέλε ζε κία κπαηαξία κε ηάζε 6V, 

δηαξξέεηαη από ξεύκα 60mA. Πόζν είλαη ε αληίζηαζε ηεο ιάκπαο; 

 

 Μία αληίζηαζε 1.2ΚΩ δηαξξέεηαη από ξεύκα 0.2Α. Πνηα είλαη ε ηάζε 

ζηα άθξα ηεο; 

 

 

Κιεηζηό Κύθισκα: 

ε απηήλ ηελ πεξίπησζε ζεσξνύκε όια ηα εμαξηήκαηα ηνπ θπθιώκαηνο 

καδί κε ηελ πεγή. Έζησ ε ζπλνιηθή αληίζηαζε όισλ ησλ εμαξηεκάησλ 

(εμαηξνπκέλεο ηεο πεγήο) R, ε εζσηεξηθή αληίζηαζε ηεο πεγήο r, 

ε ειεθηξεξγεηηθή δύλακε ηεο πεγήο Δ θαη Ι ε έληαζε ηνπ ειεθηξηθνύ 

ξεύκαηνο πνπ δηαξξέεη ην θύθισκα. Σόηε ηζρύεη: 

 

 

 

 

https://el.wikipedia.org/wiki/%CE%94%CE%B9%CE%B1%CF%86%CE%BF%CF%81%CE%AC_%CE%B4%CF%85%CE%BD%CE%B1%CE%BC%CE%B9%CE%BA%CE%BF%CF%8D
https://el.wikipedia.org/wiki/%CE%97%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B9%CE%BA%CE%AE_%CE%B1%CE%BD%CF%84%CE%AF%CF%83%CF%84%CE%B1%CF%83%CE%B7
https://el.wikipedia.org/wiki/%CE%97%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B9%CE%BA%CF%8C_%CF%81%CE%B5%CF%8D%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%9C%CF%80%CE%B1%CF%84%CE%B1%CF%81%CE%AF%CE%B1
https://el.wikipedia.org/w/index.php?title=%CE%97%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B9%CE%BA%CE%AE_%CF%80%CE%B7%CE%B3%CE%AE&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=%CE%A3%CF%85%CE%BD%CE%BF%CE%BB%CE%B9%CE%BA%CE%AE_%CE%B7%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B9%CE%BA%CE%AE_%CE%B1%CE%BD%CF%84%CE%AF%CF%83%CF%84%CE%B1%CF%83%CE%B7&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=%CE%97%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B5%CF%81%CE%B3%CE%B5%CF%84%CE%B9%CE%BA%CE%AE_%CE%B4%CF%8D%CE%BD%CE%B1%CE%BC%CE%B7&action=edit&redlink=1
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Πεξηγξαθή ηεο ρξήζεο ηνπ λόκνπ ηνπ Ωκ ζε ειεθηξηθά θπθιώκαηα: 

Σα ειεθηξηθά θπθιώκαηα απνηεινύληαη από ηηο ειεθηξηθέο ζπζθεπέο 

πνπ ζπλδένληαη κε ηα θαιώδηα (ή άιινπο θαηάιιεινπο αγσγνύο). Σν 

παξαπάλσ δηάγξακκα παξνπζηάδεη έλα από ηα απινύζηεξα ειεθηξηθά 

θπθιώκαηα πνπ κπνξνύλ λα θαηαζθεπαζηνύλ. Μηα ειεθηξηθή ζπζθεπή 

παξνπζηάδεηαη σο θύθινο κε ηα ζύκβνιν (+) θαη (-) ηα ηεξκαηηθά, ηα 

νπνία αληηπξνζσπεύνπλ κηα πεγή ηάζεο, όπσο κηα κπαηαξία. Η άιιε 

ζπζθεπή εκθαλίδεηαη ζαλ έλα ζύκβνιν δηγθδαθ (Αγγι. zigzag) κε ην 

γξάκκα (R). Απηό ην ζύκβνιν αληηπξνζσπεύεη έλαλ αληηζηάηε, θαη ην 

(R) ππνδεηθλύεη ηελ αληίζηαζή ηνπ. 

Σν ζεηηθό ηεξκαηηθό ηεο πεγήο ηάζεο (+), ζπλδέεηαη κε έλα από ηα 

ηεξκαηηθά ηνπ αληηζηάηε ρξεζηκνπνηώληαο έλα θαιώδην ακειεηέαο 

αληίζηαζεο θαη κέζσ απηνύ ηνπ θαισδίνπ έλα 

ηξέρνλ ξεύκα (Ι) ππνδεηθλύεηαη ζε κηα δηεπθξηληζκέλε θαηεύζπλζε όπνπ 

εκθαλίδεηαη κε έλα βέινο. Σν άιιν ηεξκαηηθό ηνπ αληηζηάηε ή ην 

αξλεηηθό ηεξκαηηθό ηεο πεγήο ηάζεο (-), ζπλδέεηαη κε έλα δεύηεξν 

θαιώδην θαη ζηελ ζπλέρεηα κε ηελ άιιε άθξε ηνπ αληηζηάζηε. 

Με απηό ηνλ ηξόπν δηακνξθώλνπκε έλα πιήξεο θύθισκα επεηδή όιν ην 

ξεύκα πνπ αθήλεη ην ζεηηθό ηεξκαηηθό ηεο πεγήο ηάζεο (+) πξέπεη λα 

επηζηξέςεη ζην άιιν ηεξκαηηθό ηεο πεγήο ηάζεο (-). 

Οη ειεθηξηθνί αληηζηάηεο είλαη αγσγνί πνπ επηβξαδύλνπλ ηε κεηάβαζε 

ηεο ειεθηξηθήο ελέξγεηαο. Έλαο αληηζηάηεο κε κηα πςειή ηηκή 

αληίζηαζεο, γηα παξάδεηγκα κεγαιύηεξε από 10 κέγα σκ (ΜΩ), είλαη 

έλαο θησρόο αγσγόο, ελώ έλαο αληηζηάηεο κε κηα ρακειή ηηκή, γηα 

παξάδεηγκα ιηγόηεξν από 0,1 σκ, είλαη έλαο θαιόο αγσγόο. 

(Οη κνλσηέο είλαη ειεθηξηθέο ζπζθεπέο πνπ γηα ηνπο πεξηζζόηεξνπο 

πξαθηηθνύο ιόγνπο δελ επηηξέπνπλ ζην ξεύκα λα δηαξξέεη ην θύθισκα 

όηαλ εθαξκόδεηαη ε ηάζε.) ε έλα δηάγξακκα θπθισκάησλ όπσο ην 

παξαπάλσ, ηα δηάθνξα ζηνηρεία κπνξνύλ λα ελσζνύλ από ηνπο 

ζπλδεηήξεο, ηηο επαθέο, ηηο ζπγθνιιήζεηο ή ηηο ελώζεηο ύιεο 

ζπγθνιιήζεσο ησλ δηάθνξσλ εηδώλ, αιιά γηα ηελ απιόηεηα απηέο νη 

ζπλδέζεηο ζπλήζσο δελ παξνπζηάδνληαη. 

 

 

https://el.wikipedia.org/wiki/%CE%91%CE%B3%CF%89%CE%B3%CF%8C%CF%82
https://el.wikipedia.org/wiki/%CE%9C%CF%80%CE%B1%CF%84%CE%B1%CF%81%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%91%CE%B3%CE%B3%CE%BB%CE%B9%CE%BA%CE%AE_%CE%B3%CE%BB%CF%8E%CF%83%CF%83%CE%B1
https://el.wikipedia.org/wiki/%CE%97%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B9%CE%BA%CE%AE_%CE%B1%CE%BD%CF%84%CE%AF%CF%83%CF%84%CE%B1%CF%83%CE%B7
https://el.wikipedia.org/wiki/%CE%97%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B9%CE%BA%CF%8C_%CF%81%CE%B5%CF%8D%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%97%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B9%CE%BA%CE%AE_%CE%B5%CE%BD%CE%AD%CF%81%CE%B3%CE%B5%CE%B9%CE%B1
https://el.wikipedia.org/wiki/%CE%9C%CE%BF%CE%BD%CF%89%CF%84%CE%AE%CF%82
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1.4 Χημικά Αποτελέςματα του Ηλεκτρικού Ρεύματοσ 

 

ΗΛΔΚΣΡΟΛΤΣΙΚΑ ΓΙΑΛΤΜΑΣΑ 

Ώο ειεθηξνιύηεο αξίδεηαη θάζε νπζία πνπ πεξηέρεη ειεύζεξα ηόληα θαη 

ζπκπεξηθέξεηαη ζαλ αγσγόο ηνπ ειεθηξηζκνύ. Τπάξρνπλ όκσο πέξα απν 

ηα πγξά δηαιύκαηα, ηεγκέλνη ειεθηξνιύηεο θαη ζηεξενί ειεθηξνιύηεο. 

Αθόκα, νξηζκέλα αέξηα κπνξνύλ λα δξάζνπλ σο ειεθηξνιύηεο ζε 

ζπλζήθεο πςειήο ζεξκνθξαζίαο ή ρακειήο πίεζεο. Έλα παξάδεηγκα 

ειεθηξνιύηε είλαη ην ρισξηνύρν λάηξην ην νπνίν ζρεκαηίδεηαη απν ηελ 

έλσζε δύν αηόκσλ, ηνπ λαηξίνπ θαη ηνπ ριώξηνπ, κε απνβνιή ελόο 

ειεθηξνλίνπ απν ην λάηξην θαη πξόζιεςε ηνπ ίδηνπ ειεθηξνλίνπ απν ην 

ριώξην. Μεηαμύ ησλ ηόλησλ λαηξίνπ θαη ρισξίνπ αλαπηύζζεηαη ειθηηθή 

ειεθηξηθή δύλακε. Έηζη, ζε ζπλεζεζκέλε ζεξκνθξαζία ην ρισξηνύρν 

λάηξην είλαη ζηεξεά έλσζε 

ζρεκαηίδνληαο θξαζηάιινπο.  

 
Όηαλ ην ρισξηνύρν λάηξην ζπλαληάηαη ζε ζηεξεέο ελώζεηο, ηα ηόληα δελ 

κπνξνύλ λα θηλεζνύλ θαη επνκέλσο ην ειεθηξηθό ξεύκα δελ κπνξεί λα ην 

δηαπεξάζεη. Όηαλ όκσο ην ρισξηνύρν λάηξην δηαιπζεί ζην λεξό ηόηε ηα 

κόξηα ηνπ λεξνύ παξεκβάιινληαη κεηαμύ ησλ ηόλησλ θαη ε 

αιιειεπίδξαζε ησλ ηόλησλ εμαζζελεί, νπόηε νη θξύζηαιινη 

θαηαζηξέθνληαη. Έηζη ηα ηόληα ρισξίνπ θαη λαηξίνπ κπνξνύλ πιένλ λα 
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θηλνύληαη ειεύζεξα ζην δηάιπκα θαη επνκέλσο ην ειεθηξηθό ξεύκα 

κπνξεί λα ην δηαπεξάζεη. 

 

Κεφάλαιο 2 

 

• Περιβάλλον Matlab 

 

2.1 To Matlab 

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 θαζώο πεξηέρεη εληνιέο από ηελ 

C++ όπσο ηελ while, ηελ switch θαη ηελ if.  

ηνλ ηνκέα ησλ γξαθηθώλ όζνλ αθνξά ηνλ καζεκαηηθό θιάδν κπνξεί λα 

πινπνηήζεη ζπλαξηήζεηο πξαγκαηηθέο, κηγαδηθέο, πεπιεγκέλεο 

ζπλαξηήζεηο δύν κεηαβιεηώλ θαη άιιεο.  

Όζνλ αθνξά ηνλ ζηαηηζηηθό θιάδν κπνξεί λα πινπνηήζεη ηζηνγξάκκαηα, 

ηνκενγξάκκαηα, ξαβδνδηαγξάκκαηα, εκβαδνγξάκκαηα θαη άιια. 

Οη εληνιέο δίλνληαη µέζσ ηνπ παξαζύξνπ εληνιώλ (MATLAB command 

window).  

Οη εληνιέο απηέο κπνξεί λα είλαη:  

1. νξηζκνί κεηαβιεηώλ θαη πξάμεηο  

2. θιήζε ελζσκαησκέλσλ ζπλαξηήζεσλ ηεο MATLAB θαη ησλ 

εγθαηεζηεκέλσλ εξγαιεηνζεθώλ ηεο (toolboxes) 

 3. θιήζε ζπλαξηήζεσλ (functions) ή αξρείσλ εληνιώλ MATLAB 

(scripts) πνπ θαηαζθεπάδνληαη από ηνπο ρξήζηεο µε ηε κνξθή m-file. 
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σήμα . Matlab Window 

 

ην ρήκα 2.1 Παξαηεξνύκε ην παξάζπξν ηνπ Matlab. Σν παξάζπξν 

απηό είλαη ρσξηζκέλν ζε ηξείο ζηήιεο. 

 ηελ αξηζηεξή ζηήιε βξίζθεηαη έλα toolbox κε νλνκαζία Current 

Folder. ηελ πεξηνρή απηή βξίζθνπκε ηα αξρεία πνπ ζέινπκε λα 

ηξέμνπκε.  

Αθξηβώο από θάησ βξίζθεηαη κία πεξηνρή πνπ καο εκθαλίδεη ηηο 

ζπλαξηήζεηο πνπ ππάξρνπλ ζε θάζε αξρείν πνπ έρνπκε επηιέμεη ζην 

Current Folder (αλ ππάξρνπλ ζην αξρείν απηό). 

ηελ δεμηά ζηήιε βξίζθνληαη δύν πεξηνρέο. Σν Workspace θαη ην 

Command History.  

ηελ πξώηε απνζεθεύνληαη νη κεηαβιεηέο πνπ έρνπκε δεκηνπξγήζεη 

κέζσ ησλ εληνιώλ θαζώο θαη νη ηηκέο ηνπο.  

ηελ δεύηεξε πεξηνρή  κπνξνύκε λα δνύκε ηηο εληνιέο πνπ έρνπλ ηξέμεη 

κέρξη ζηηγκήο. 

Σέινο ζηελ κεζαία ζηήιε είλαη ην Command Window ζην νπνίν 

κπνξνύκε λα δώζνπκε ηηο εληνιέο καο. Σηο εληνιέο ηηο δίλνπκε είηε 
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απεπζείαο γξάθνληάο ηεο είηε θηηάρλνληαο έλα script αξρείν θαη 

ηξέρνληάο ην. Σν αξρείν απηό ην απνζεθεύνπκε κε ηελ κνξθή .m . 

 

Έλαο άιινο ηύπνο αξρείνπ πνπ έρεη ρξεζηκνπνηεζεί ζηελ πηπρηαθή είλαη 

ν .fig. Ο ηύπνο απηόο ρξεζηκνπνηήζεθε γηα λα θαηαζθεπαζηεί ε γξαθηθή 

αλαπαξάζηαζε (GUI) ησλ θαηλνκέλσλ, κηαο θαη ην αξρείν απηό 

αλαθέξεηαη ζην πεξηβάιινλ κέζα από ην νπνίν απεηθνλίδνληαη ηα 

θαηλόκελα. ην ρήκα 2.2 βιέπνπκε ηνλ ζπληάθηε γηα ηα αξρεία ηύπνπ 

.m  ρήκα 2.3 βιέπνπκε ηνλ ζπληάθηε γηα ηα αξρεία .fig. 

 

 

 

 

σήμα . ςνηάκηηρ απσείων Matlab 
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σήμα . ςνηάκηηρ GUI 

 

 

2.2 Κεντρικό παράθυρο εφαρμογήσ 

 

Γηα λα ηξέμεη ν θώδηθαο ηεο πηπρηαθήο αξθεί λα γίλεη εθηέιεζε ηνπ 

αξρείνπ gcentral.m. Σν απνηέιεζκα είλαη ην παξάζπξν ηνπ ζρήκαηνο 2.4. 
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σήμα . Κενηπικό παπάθςπο εθαπμογήρ 

 

 

 

Σν παξάζπξν απηό είλαη έλα GUI παξάζπξν (.fig αξρείν) ην νπνίν 

απνηειείηαη από ηέζζεξα text boxes θαη από ηξία θνπκπηά. Αθνύ 

θαηαζθεπάζηεθε ν παξάζπξν, απνζεθεύηεθε κε όλνκα gcentral.fig. 

ηελ ζπλέρεηα όπσο ππάξρεη ζε επόκελν θεθάιαην, ζα παξαηεξεζεί όηη 

ην όλνκα ηνπ αξρείνπ απηνύ θαιείηαη από έλα Matlab (.m) αξρείν γηα λα 

αμηνπνηεζνύλ ηα πεξηερόκελά ηνπ. 

Κιεηδηά ζεκεία ηνπ αξρείνπ απηνύ είλαη ηα νλόκαηα πνπ έρνπλ ην θάζε 

θνπκπί έηζη ώζηε λα θιηζνύλ από ην πξνεγνύκελν αξρείν. 
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2.3 Το παράθυρο τησ “Άςκηςη 1” 

Αθνύ έρεη ηξέμεη ην αξρείν ηεο παξαγξάθνπ 2.2, αλ ν ρξήζηεο παηήζεη 

ζην θνπκπί Άζθεζε 1, ηόηε θνξηώλεηαη ην δεύηεξν GUI παξάζπξν ην 

νπνίν θαίλεηαη ζην ζρήκα 2.5. 

 

σήμα . Παπάθςπο GUI για ηην Άζκηζη 1 

Σν παξάζπξν απηό απνηειείηαη από έλα θνπηάθη ζην νπνίν γξάθεηαη ν 

ξπζκόο κε ηνλ νπνίν ηξέρεη ην παξάδεηγκα θαη πέληε θνπκπηά ηα νπνία 

θάλνπλ ηηο εμήο δηεξγαζίεο: 

• Δθηέιεζε ηνπ παξαδείγκαηνο(Δθηέιεζε) 

• Γηαθνπή ηνπ παξαδείγκαηνο (Γηαθνπή) 

• Δπαλαθνξά ηνπ παξαδείγκαηνο ζηελ αξρηθή θαηάζηαζε 

(Αλαλέσζε) 

• Έμνδνο από ην παξάδεηγκα (Έμνδνο) 

• Βνήζεηα γηα ην παξάδεηγκα (Βνήζεηα) 

Μόιηο ν ρξήζηεο παηήζεη ην θνπκπί έλαξμε ηόηε ην παξάδεηγκα αξρίδεη 

θαη εκθαλίδεηαη ζην ζεκείν ησλ αμόλσλ (ην ιεπθό θνκκάηη ζην ζρήκα 

2.5) ε εηθόλα ηνπ ζρήκαηνο 2.6. 
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Γίλεηαη ε γξαθηθή αλαπαξάζηαζε ηνπ ειεθηξηθνύ θπθιώκαηνο όπνπ 

είλαη ζπλδεδεκέλνη κηα κπαηαξία, έλαο δηθόπηεο, ελα ιακπάθη θαη έλα 

δνρείν γεκάην κε θαζαξό λεξό. ην ηέινο ηεο εθηέιεζεο ηνπ 

παξαδείγκαηνο εκθαλίδεηαη ζην ιεπθό παξάζπξν πίζσ απν ην θύθισκα ε 

εμήγεζε ηνπ θαηλνκέλνπ όπσο θαίλνληε ζηα παξαθάησ ζρήκαηα. 
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σήμα . Σέλορ εκηέλεζηρ ηος ππώηος παπαδείγμαηορ 
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2.4 Το παράθυρο τησ “Άςκηςη 2” 

 

Σν παξάζπξν ηεο άζθεζεο δύν αθνινπζεί ηελ ίδηα ινγηθή κε ην 

παξάζπξν ηεο άζθεζεο έλα. Καηά ηελ εθηέιεζε ηνπ παξαδείγκαηνο 

εκθαλίδεηαη ην παξάζπξν ηνπ ζρήκαηνο 2.8. 

 

σήμα . Παπάθςπο GUI για ηην Άζκηζη 2 

 

Παηώληαο ζην θνπκπί εθηέιεζε παξαηεξνύκε ηελ θίλεζε ηόλησλ ζε 

δηάιπκα ρισξηνύρνπ λαηξίνπ. Γεληθά κέζα ζε έλα δίαιπκα κε ηόληα, ηα 

ηόληα έρνπλ ειεθηξηθό θνξηίν ελώ κπνξνύλ λα θηλεζνύλ ειεύζεξα κέζα 

ζην πγξό. Δθαξκόδνληαο δηαθνξά δπλακηθνύ ζην πγξό ηα αληόληα 

θηλνύληαη πξνο ηελ άλνδν θαη ηα θαηηόληα πξνο ηελ θάζνδν 

πξνζδηνξίδνληαο ην ειεθηξηθό ηνπο θνξηίν ζηνπο αθξνδέθηεο. Η ξνή 

ειεθηξηθνύ ξέπκαηνο ζρεηίδεηαη άκεζα ζε ρεκηθέο αληηδξάζεηο πνπ 

ζπκβαίλνπλ ηαπηόρξνλα κέζα ζην δηάιπκα. (ρήκα 2.9). 
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σήμα . Δκηέλεζη ηος παπαδείγμαηορ 2 

 

2.5 Το παράθυρο τησ “Άςκηςη 3” 

 

Όκνηα κε πξηλ ην παξάζπξν ηνπ παξαδείγκαηνο απηνύ αθνινπζεί ηελ ίδηα 

ινγηθή. Η δηαθνξά είλαη όηη εκαθίδνληαη θπζαιίδεο ζην πείξακα έηζη 

έρνπκε ην θαηλόκελν ηεο ειεθηξόιπζεο. Ηιεθηξόιπζε είλαη ην 

θαηλόκελν πνπ ζπκβαίλεη ηαπηόρξνλα κε ηε δηέιεπζε ηνπ ειεθηξηθνύ 

ξεύκαηνο απν ην δηάιπκα ηνπ ρισξηνύρνπ λαηξίνπ. Έηζη νη θπζαιίδεο 

αεξίνπ εκθαλίδνληαη ζην αξλεηηθό ειεθηξόδην ελώ ην δηάιπκα  θνληά 

ζην ζεηηθό ειεθηόδην ζνιώλεη. Απηό ζπκβαίλεη γηαηί ζηελ πεξηνρή  ησλ 

ειεθηξνδίσλ ζρεκαηίδνληαη δίαθνξεο ρεκηθέο ελώζεηο ζηηο νπνίεο 

απνζεθεύεηαη ρεκηθή ελέξγεηα. Η ελέξγεηα απηή  πξνήιζε απν ηελ 

ειεθηξηθή ελέξγεηα ηνπ ειεθηξηθνύ  ξεύκαηνο πνπ δεκηνπξγήζεθε. 
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σήμα . Παπάθςπο GUI για ηην Άζκηζη 3 

 

 

 

Κεφάλαιο 3 

 

• Κώδικας εφαρμογής 

 
Παξαθάησ είλαη νιόθιεξνο ν θώδηθαο εθαξγκνγήο γηα ηελ αλάπηπμε 

εθπαηδεπηηθνύ παθέηνπ αζθήζεσλ ζην Matlab.  
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• 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 01-Mar-2017 05:49:36 

  
% Begin initialization code - DO NOT EDIT 
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 
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% --- 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 
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) 
gfig_3_15a; 

 
% --- 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) 
gfig_3_15b; 

  
% --- 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) 
gfig_3_18; 
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• Gfig_3_15a.m 
function varargout = gfig_3_15a(varargin) 
% GFIG_3_15A M-file for gfig_3_15a.fig 
%      GFIG_3_15A, by itself, creates a new GFIG_3_15A or 

raises the existing 
%      singleton*. 
% 
%      H = GFIG_3_15A returns the handle to a new GFIG_3_15A or 

the handle to 
%      the existing singleton*. 
% 
%      GFIG_3_15A('CALLBACK',hObject,eventData,handles,...) 

calls the local 
%      function named CALLBACK in GFIG_3_15A.M with the given 

input arguments. 
% 
%      GFIG_3_15A('Property','Value',...) creates a new 

GFIG_3_15A or raises the 
%      existing singleton*.  Starting from the left, property 

value pairs are 
%      applied to the GUI before gfig_3_15a_OpeningFcn gets 

called.  An 
%      unrecognized property name or invalid value makes 

property application 
%      stop.  All inputs are passed to gfig_3_15a_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 gfig_3_15a 

  
% Last Modified by GUIDE v2.5 28-Oct-2011 11:24:01 

  
% Begin initialization code - DO NOT EDIT 
gui_Singleton = 1; 
gui_State = struct('gui_Name',       mfilename, ... 
                   'gui_Singleton',  gui_Singleton, ... 
                   'gui_OpeningFcn', @gfig_3_15a_OpeningFcn, 

... 
                   'gui_OutputFcn',  @gfig_3_15a_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{:}); 
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end 
% End initialization code - DO NOT EDIT 

  

  
% --- Executes just before gfig_3_15a is made visible. 
function gfig_3_15a_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 gfig_3_15a (see 

VARARGIN) 

  
% Choose default command line output for gfig_3_15a 
handles.output = hObject; 

  
% Update handles structure 
guidata(hObject, handles); 

  
% UIWAIT makes gfig_3_15a wait for user response (see UIRESUME) 
% uiwait(handles.figure1); 

  

  
% --- Outputs from this function are returned to the command 

line. 
function varargout = gfig_3_15a_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; 

  
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) 

  
% 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 
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% 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 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 ryt; 
% ryt=str2double(get(handles.edit1,'String')); 

  
% --- 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 ryt; 
ryt=str2double(get(handles.edit1,'String')); 

  
global status; 
global stam; 
global suv; 
axes(handles.axes1) 
axis off; 
set(handles.pushbutton3,'string','Γιακοπή')  

  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%% 
stam=0; 
suv=0; 
status=0; 

  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%% 
set(handles.edit1,'enable','off'); 
set(handles.pushbutton2,'enable','off')  
set(handles.pushbutton5,'enable','off')  
set(handles.pushbutton6,'enable','off')  

  
if ryt <0.001|ryt > 5 
    hfin=warndlg('Βάληε ζηo Ρςθμό Πποζομοίωζηρ ηιμή μεηαξύ 

0.001 και 5'); 
    return 
else 
end 

  
ryte = -ryt+5+0.001; 
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% ΔΞΙΩΔΙ ΓΩΜΑΣΙΟΤ 
xdd = [-0.1 1 0.75 -0.1]; 
ydd = [0 0 0.3 0.3]; 
xdp1 =[1 1 0.75 0.75]; 
ydp1= [0 1 1 0.3]; 
xdv =[-0.1 0.75 0.75 0-0.1]; 
ydv= [0.3 0.3 1 1]; 

  
% ΔΞΙΩΔΙ ΣΡΑΠΔΕΙΟΤ 

  
tr1x =[0.15  0.8  0.8  0.15]; 
tr1y =[0.39 0.39 0.4  0.4]; 
tr2x =[0.15  0.8  0.62  0.05]; 
tr2y =[0.4 0.4  0.44  0.44]; 
tr3x =[0.05  0.15  0.15  0.05]; 
tr3y =[0.25 0.15 0.4  0.44]; 
tr4x =[0.785  0.8  0.8  0.785]; 
tr4y =[0.15 0.15 0.4  0.4]; 
tr5x =[0.1  0.115  0.115  0.1]+0.05; 
tr5y =[0.15 0.15 0.4  0.4]; 
tr6x =[0.785  0.785  0.62  0.62]; 
tr6y =[0.15   0.4    0.44  0.25]; 

  
%  BATARIA 

  
met=0.18; 
met1 =0.358; 
met2 =0.0; 
 batx1 = [0.3  0.365   0.365  0.3]+met2; 
 baty1 = [0.44   0.44   0.5   0.5]*met+met1; 
 batx1b = [0.3  0.365    0.365    0.3]+met2; 
 baty1b = [0.465   0.465   0.5   0.5]*met+met1; 
 batx1bb = [0.3  0.365   0.365    0.3]+met2; 
 baty1bb = [0.478   0.478  0.48   0.48]*met+met1; 
 batx2 = [0.29  0.3  0.3   0.29]+met2; 
 baty2 = [0.445   0.44   0.5   0.505]*met+met1; 

  
 batx2b = [0.29  0.3  0.3   0.29]+met2; 
 baty2b = [0.47   0.465   0.5   0.505]*met+met1; 
 batx2bb = [0.29  0.3  0.3   0.29]+met2; 
 baty2bb = [0.484   0.478   0.48   0.486]*met+met1; 
 batx3 = [0.29   0.3  0.365   0.355]+met2; 
 baty3 = [0.505   0.5   0.5   0.505]*met+met1; 

  
 % poloi batarias 
 batpolx1 =[0.30  0.315  0.315  0.30]+met2; 
 batpoly1 =[0.502  0.502  0.515  0.515]*met+met1; 

  
 batpolx2 =batpolx1+0.034; 
 batpoly2 =batpoly1; 

  
 metdy =0.002; 

  
 diakddLamprx1 =[0.1530    0.2560    0.2560    0.1530]; 
diakddLampry1= [0.4335    0.4335    0.4350    0.4350]+metdy; 

  
 diakddLamprx2= [0.153      0.153   0.14      0.14];  
 diakddLampry2 =[0.4335    0.4350   0.439    0.4375]+metdy; 
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  diakddLamprx3= [0.1530    0.256    0.24    0.14]; 
 diakddLampry3  =[0.435    0.435   0.4390    0.439]+metdy; 

  
 vasdiakx = [0.165  0.24  0.233    0.162]; 
 vasdiaky = [0.4378    0.4378    0.4392    0.4392]+0.001; 

  
 poldiakx =[0.17   0.18   0.18  0.17]; 
 poldiaky =[0.4375  0.4375    0.44   0.44]-0.0005+metdy; 

  
 dpoldiakx =poldiakx+0.05; 
dpoldiaky =poldiaky; 

  
moxlx =[0.17   0.175   0.22   0.215]; 
moxly =[0.438  0.437   0.444   0.445]+metdy; 

  

  
% KALODIA 

  
%Lampthra -Lampthra  
metk =-0.001; 

  
ka3x =[0.143  0.255  0.255  0.143]+0.02; 
ka3y =[0.406  0.406  0.407  0.407]+metk+0.002; 

  
ka3xb =[0.143  0.51  0.51  0.143]+0.23; 
ka3yb =[0.406  0.406  0.407  0.407]+metk+0.002; 

  
%aristero megalo 
ka5x =[0.170  0.163  0.075   0.08]; 
ka5y =[0.407  0.407  0.438   0.438]; 

  
% deksia epano pros bataria 
ka6x =[0.39   0.409     0.408   0.39]-0.03; 
ka6y =[0.4383  0.4383  0.439   0.439]; 

  
% aristera epano pros diakopth 
ka7x =[0.075   0.15     0.15   0.075]; 
ka7y =[0.438  0.438   0.4385   0.4385]; 

  
% diakopth bataria 
ka8x =[0.25   0.294     0.294   0.25]; 
ka8y =[0.438  0.438   0.4385   0.4385]; 

  
%  bataria aristero 
ka9x =[0.32   0.325     0.325   0.32]-0.03; 
ka9y =[0.438   0.438   0.453   0.453]; 

  
%  bataria deksia 
ka10x =[0.395   0.4     0.4   0.395]-0.006-0.03; 
ka10y =[0.4385   0.4385   0.453   0.453]; 

  
%  bataria epanw aristera- mikro tmhma 
ka11x =[0.32   0.34     0.34   0.32]-0.03; 
ka11y =[0.452   0.452   0.453   0.453]; 

  
%  bataria epanw aristera- mikro tmhma 
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ka12x =[0.335   0.34     0.34   0.335]-0.03; 
ka12y =[0.45   0.45   0.453   0.453]; 

  
%  bataria epanw deksia- mikro tmhma 
ka13x =[0.39   0.37     0.37   0.39]-0.03; 
ka13y =[0.453   0.453   0.452   0.452]; 

  
%  bataria epanw deksia- mikro tmhma 
ka14x =[0.37   0.375     0.375   0.37]-0.03; 
ka14y =[0.45  0.45   0.453   0.453]; 

  
%akrodektis arist mikro 
ka15x =[0.141   0.145     0.145   0.141]; 
ka15y =[0.438  0.438   0.443   0.443]; 
ka16x =[0.141   0.177     0.177   0.141]; 
ka16y =[0.4423  0.4423   0.443   0.443]; 
ka17x =[0.173   0.177     0.177   0.173]; 
ka17y =[0.441   0.441    0.443   0.443]; 
ka18x =[0.248   0.248     0.245   0.245]; 
ka18y =[0.4385   0.443    0.443   0.4385]; 
ka19x =[0.245   0.223     0.223   0.245]; 
ka19y =[0.443   0.443        0.4425   0.4425 ]; 
ka20x =[0.223   0.223        0.227   0.227]; 
ka20y =[0.443   0.441        0.441  0.443 ]; 

  
% HLEKTRODIA 
ka45x =[0.4820    0.469   0.469    0.4820]+0.0005; 
ka45y =[0.417      0.42     0.435  0.432]-0.0005; 
ka45bx =[0.4820    0.485    0.485    0.482]+0.0005; 
ka45by =[0.418   0.418  0.433  0.433]-0.0015; 
ka45cx =[0.4820   0.485    0.4720     0.469]+0.0005; 
ka45cy =[0.432  0.432       0.435  0.435    ]-0.0005; 
ka45dx=[0.4750  0.4750     0.4695 0.47]; 
ka45dy =[0.4182   0.4332  0.4345  0.4194 ]; 
ka45fx=ka45bx; 
ka45fy=[0.4165    0.4165    0.4288    0.4288]; 
ka45gx=ka45dx; 
ka45gy =[0.4182   0.4306  0.4318  0.4194 ]; 
kka45x =ka45x+0.176; 
kka45y=ka45y; 
kka45bx =ka45bx+0.176; 
kka45by =ka45by; 
kka45cx =ka45cx+0.176; 
kka45cy =ka45cy; 
kka45dx=[0.6585    0.6455    0.6455    0.6585]; 
kka45dy =[0.4165    0.4195    0.432   0.4288]; 
kka45fx=ka45fx+0.176; 
kka45fy=ka45fy; 
ka45ex=kka45dx-0.176; 
ka45ey=kka45dy; 
ka46x =[0.488   0.494  0.494  0.488]-0.0140; 
ka46y =[0.434  0.434    0.438 0.438]-0.001; 
kka46x =ka46x+0.176; 
kka46y=ka46y;  
ka47x =[0.48   0.44    0.44       0.48 ]; 
ka47y =[0.438  0.438    0.437     0.437    ]-0.001; 

  
% Kalodia voltometrou batarias 
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kk47x= [0.332  0.336  0.336  0.332]; 
kk47y= [0.4507  0.4507  0.463  0.463]; 
ka48x =[0.44   0.44     0.444       0.444 ]; 
ka48y =[0.437  0.416    0.416     0.437    ]; 
ka49x =[0.44     0.444       0.378  0.373]; 
ka49y =[0.416    0.416     0.439    0.439  ]; 
ka50x =[0.27  0.275  0.275   0.27]; 
ka50y =[0.407  0.407   0.414   0.414]; 
ka51x =[0.27  0.298  0.298   0.27]; 
ka51y =[0.413  0.413   0.414   0.414]; 
ka52x =[0.292  0.298   0.298 0.292]; 
ka52y =[0.414   0.414  0.4124   0.4124  ]; 
ka53x =ka51x+0.085; 
ka53y =ka51y ; 
ka54x =ka52x+0.06; 
ka54y =ka52y ; 
ka55x =ka50x+0.11; 
ka55y =ka50y ; 
ka56x=[0.74    0.735   0.69     0.695]; 
ka56y=[0.408  0.408   0.417    0.417]; 
ka57x=[ 0.69    0.695   0.695  0.69   ]; 
ka57y=[0.418    0.418   0.438  0.438]-0.001; 
ka58x=[0.695   0.65     0.65 0.695]; 
ka58y=[0.438  0.438   0.437  0.437  ]-0.001; 

    
% DOXEIO 
dosx=1.5; 
dosy=0.26; 
doxmx=-0.095; 
doxmy=0.277; 

  
   dox1 = ([0.38  0.52   0.52   0.38])*dosx+doxmx; 
   doy1 = ([0.525  0.525   0.6   0.6])*dosy+doxmy; 
   dox2 = ([0.36  0.38  0.38   0.36 ])*dosx+doxmx; 
   doy2 = ([0.55 0.525  0.6   0.6250 ])*dosy+doxmy; 
   dox3 = ([  0.36  0.5   0.5  0.36 ])*dosx+doxmx; 
   doy3 = ([ 0.55  0.55   0.6250  0.6250])*dosy+doxmy; 
   dox4 = ([ 0.52  0.52   0.5  0.5 ])*dosx+doxmx; 
   doy4 = ([ 0.525  0.6  0.6250 0.55])*dosy+doxmy; 
   akmx1 =([0.38   0.5     0.5    0.38])*dosx+doxmx; 
   akmy1 =([0.55   0.55  0.553    0.553])*dosy+doxmy ; 
   akmx2 =([0.497  0.5     0.5    0.497  ])*dosx+doxmx; 
   akmy2 =([0.55   0.55  0.60    0.60 ])*dosy+doxmy ; 
   akmx3 =([0.497  0.5     0.52    0.517  ])*dosx+doxmx; 
   akmy3 =([0.55   0.55  0.525   0.525])*dosy+doxmy ; 

    
   % NERO 
   nex1 = ([0.38  0.52   0.52   0.38])*dosx+doxmx; 
   ney1 = ([0.525  0.525   0.584   0.584])*dosy+doxmy; 
   nex2 = ([0.36  0.38  0.38   0.36 ])*dosx+doxmx; 
   ney2 = ([0.55 0.525  0.584   0.6090])*dosy+doxmy; 
   nex3 = ([0.36  0.38  0.52   0.5 ])*dosx+doxmx; 
   ney3 = ([0.61 0.584  0.584   0.61])*dosy+doxmy; 
   nex4 =[0.6665  0.685  0.475  0.455]; 
   ney4 =[0.433  0.4288  0.4288  0.433];    

  
% LAMPTIRAS LAMPTIRAS LAMPTIRAS LAMPTIRAS 
% LAMPTIRAS LAMPTIRAS LAMPTIRAS LAMPTIRAS 
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met7 =1; 
met8 =0.15; 
met9 =0.345; 
met10=0.11; 
met11=0.09; 
mmt11=0.0054; 
metlabx =-0.05; 
metlaby =-0.003; 
f2 = 0:pi/30:2*pi; 
% Basi 
%  Lamprx1 = [0.2500    0.3500    0.3500    0.2500]+met11; 
%  Lampry1 = [0.4025    0.4025    0.4032    0.4032]+mmt11; 

  
  Lamprx1 = [0.338    0.338    0.438    0.438 ]+metlabx; 
  Lampry1 = [0.4096    0.4089    0.4089    0.4096]+metlaby; 

  
 Lamprx2 = [0.3200    0.338    0.338     0.3200]+metlabx; 
 Lampry2 = [0.4142    0.4089    0.4096    0.4149]+metlaby; 

  
 Lamprx3 = [0.3200    0.338    0.438    0.4100]+metlabx; 
 Lampry3 = [0.4149    0.4096    0.4096    0.4149]+metlaby; 

  
 % stoirigma kai labtiras 
 Labstx1 = [0.2760    0.2960    0.2960    

0.2760]+met11+metlabx; 
 Labsty1 = [0.40738    0.40738    0.4110    

0.4110]+mmt11+metlaby; 

  
 s1Labstx1 = [0.2780    0.2940    0.2940    

0.2780]+met11+metlabx; 
 s1Labsty1 = [0.4072    0.4072    0.4110    

0.4110]+mmt11+metlaby; 

  
 s2Labstx1 = [0.2800    0.2920   0.2920    

0.2800]+met11+metlabx; 
 s2Labsty1 = [0.4072    0.4072    0.4110    

0.4110]+mmt11+metlaby; 

  
 s3Labstx1 = [0.2820    0.2900   0.2900    

0.2820]+met11+metlabx; 
 s3Labsty1 = [0.4072    0.4072    0.4110    

0.4110]+mmt11+metlaby; 

  
 s4Labstx1 = [0.2840    0.2880   0.2880    

0.2840]+met11+metlabx; 
 s4Labsty1 = [0.4072    0.4072    0.4110    

0.4110]+mmt11+metlaby; 

  
 s5Labstx1 = [0.2850    0.2870   0.28700    

0.2850]+met11+metlabx; 
 s5Labsty1 = [0.4072    0.4072    0.4110    

0.4110]+mmt11+metlaby; 

  
 s6Labstx1 = [0.2855    0.2865   0.2865    

0.2855]+met11+metlabx; 
 s6Labsty1 = [0.4072    0.4072    0.4110    

0.4110]+mmt11+metlaby; 
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 rlabx =0.015; 
 rlaby =0.02; 

  
 labx = (0.18+rlabx*cos(f2))*met7+met10-0.004+met11+metlabx; 
 laby = (0.47+rlaby*sin(f2))*met8+met9-0.002+mmt11+metlaby; 

  
 labx1 = (0.18+0.95*rlabx*cos(f2))*met7+met10-

0.004+met11+metlabx; 
 laby1 = (0.47+0.95*rlaby*sin(f2))*met8+met9-

0.002+mmt11+metlaby; 

  
 labx2 = (0.18+0.9*rlabx*cos(f2))*met7+met10-

0.004+met11+metlabx; 
 laby2 = (0.47+0.9*rlaby*sin(f2))*met8+met9-

0.002+mmt11+metlaby; 

  
  labx3 = (0.18+0.82*rlabx*cos(f2))*met7+met10-

0.004+met11+metlabx; 
 laby3 = (0.47+0.82*rlaby*sin(f2))*met8+met9-

0.002+mmt11+metlaby; 

  
  labx4 = (0.18+0.7*rlabx*cos(f2))*met7+met10-

0.004+met11+metlabx; 
 laby4 = (0.47+0.7*rlaby*sin(f2))*met8+met9-

0.002+mmt11+metlaby; 

  
  labx5 = (0.18+0.6*rlabx*cos(f2))*met7+met10-

0.004+met11+metlabx; 
 laby5 = (0.47+0.6*rlaby*sin(f2))*met8+met9-

0.002+mmt11+metlaby; 

  
  labx6 = (0.18+0.5*rlabx*cos(f2))*met7+met10-

0.004+met11+metlabx; 
 laby6 = (0.47+0.5*rlaby*sin(f2))*met8+met9-

0.002+mmt11+metlaby; 

  
  labx7 = (0.18+0.4*rlabx*cos(f2))*met7+met10-

0.004+met11+metlabx; 
 laby7 = (0.47+0.4*rlaby*sin(f2))*met8+met9-

0.002+mmt11+metlaby; 

  
  labx8 = (0.18+0.3*rlabx*cos(f2))*met7+met10-

0.004+met11+metlabx; 
 laby8 = (0.47+0.3*rlaby*sin(f2))*met8+met9-

0.002+mmt11+metlaby; 

  
  labx9 = (0.18+0.2*rlabx*cos(f2))*met7+met10-

0.004+met11+metlabx; 
 laby9 = (0.47+0.2*rlaby*sin(f2))*met8+met9-

0.002+mmt11+metlaby; 

  
 % Vasi hlektrodekti 

  
 hlekx =[0.2570    0.3330    0.320    0.2500]-

0.005+met11+metlabx; 
 hleky =[0.406    0.406    0.408    0.408]+mmt11+metlaby; 
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 hlekxpolx1 = [0.2600    0.2700    0.2700    0.2600]-

0.01+met11+metlabx; 
 hlekxpoly1 = [0.408    0.408      0.411    0.411]-

0.001+mmt11+metlaby; 

  
 hlekxpolx2 = hlekxpolx1+0.06; 
 hlekxpoly2 =hlekxpoly1; 

  
xpin1 = [0.1    0.7+0.02   0.7+0.02  0.1]-0.03; 
ypin1 = [0.45       0.45     0.95       0.95 ]; 

  
xpin2 = [0.093    0.71+0.02   0.71+0.02  0.093]-0.03; 
ypin2 = [0.4485    0.4485    0.96  0.96]; 

  

  
%  %skiasi pinaka 
pinsk_k_x = [0.1    0.7+0.02   0.7+0.02  0.1]-0.03; 
pinsk_k_y = [0.45       0.45   0.451 0.451 ]; 

 
pinsk_a_x = [0.1  0.103    0.103  0.1]-0.03; 
pinsk_a_y = [0.45       0.45     0.95       0.95 ]; 

 
pinsk_d_x = [0.1  0.103    0.103  0.1]+0.6+0.02-0.03 ; 
pinsk_d_y = [0.45       0.45     0.95       0.95 ]; 

 
pinsk_p_x = [0.1    0.7+0.02   0.7+0.02  0.1]-0.03; 
pinsk_p_y = [0.45       0.45   0.451 0.451 ]+0.299; 

 
fill(xdd, ydd, [0.5,  

0.5,  0.5] ,xdp1, ydp1, 

[0.7 0.6 0.41 ], xdv, 

ydv,[0.8 0.7 0.51],... 
xpin2, ypin2 , [0.4  0.3,  

0.2 ],... 
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,[0.6,

0.6,0.6],... 
pinsk_p_x,pinsk_p_y,[0.3,

0.3,0.3],... 
tr6x, tr6y , [0.6  0.6,  

0],... 
tr1x, tr1y , [0.7  0.7,  

0],... 
tr2x, tr2y , [0.8  0.8,  

0],... 
tr3x, tr3y , [0.6,  0.6,  

0],... 
tr4x, tr4y , [0.7,  0.7,  

0],... 
tr5x, tr5y , [0.7,  0.7,  

0],... 
ka3x, ka3y, [0.1451 

0.4235 0.2863] ,... 

ka3xb, ka3yb, [0.1451 

0.4235 0.2863] ,... 
ka5x, ka5y, [0.1451 

0.4235 0.2863] ,ka6x, 

ka6y, [0.1451 0.4235 

0.2863] ,... 
ka7x, ka7y, [0.1451 

0.4235 0.2863] , ka10x, 

ka10y, [0.1451 0.4235 

0.2863],... 
ka11x, ka11y, [0.1451 

0.4235 0.2863], ka12x, 

ka12y, [0.1451 0.4235 

0.2863],... 
ka13x, ka13y, [0.1451 

0.4235 0.2863],... 
ka14x, ka14y, [0.1451 

0.4235 0.2863],... 
ka18x, ka18y, [0.1451 

0.4235 0.2863],... 
ka19x, ka19y, [0.1451 

0.4235 0.2863],... 
ka20x, ka20y, [0.1451 

0.4235 0.2863],... 
batx1,  baty1, [0.97 0.12  

0],... 
batx1b, baty1b, [0.35 

0.35  0.35],... 
batx1bb, baty1bb,  [1 0  

0],... 
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batx2, baty2, [0.7 0  

0],... 
batx2b, baty2b, [0.2 0.2  

0.2],... 
batx2bb, baty2bb, [0.9 0  

0],... 
batx3, baty3, [0.27  0.27   

0.27],... 
batpolx1, batpoly1 , [0.2  

0.2   0.2],... 
batpolx2, batpoly2 , [0.2  

0.2  0.2],... 
ka8x, ka8y, [0.1451 

0.4235 0.2863],... 
ka9x, ka9y, [0.1451 

0.4235 0.2863],... 
ka17x, ka17y, [0.1451 

0.4235 0.2863],... 
vasdiakx, vasdiaky, [0.2  

0.3   0.2],... 
diakddLamprx1, 

diakddLampry1 ,  [0.5   

0.5  0.5 ],...,.. 
diakddLamprx2, 

diakddLampry2, [0.24   

0.24  0.24 ],... 
diakddLamprx3, 

diakddLampry3, [0.43   

0.43  0.43 ],... 
vasdiakx, vasdiaky, [0.2  

0.3   0.2],... 
moxlx, moxly, [0.1373 

0.2157 0.1373],... 
poldiakx, poldiaky, [0.1  

0.1   0.1],... 
dpoldiakx, dpoldiaky, 

[0.1  0.1   0.1],... 
ka15x, ka15y, [0.1451 

0.4235 0.2863],... 
ka16x, ka16y, [0.1451 

0.4235 0.2863],... 
dox4, doy4, [0.83 0.81 

0.88],... 
dox3, doy3, [0.8 0.8 

0.8],... 
nex3, ney3, [0.73 0.73 

0.73],... 
dox1, doy1, [0.83 0.81 

0.78],... 
nex1, ney1, [0.77 0.75 

0.7],... 
akmx1, akmy1,[0.8 0.8 

0.8],... 
akmx2, akmy2,[0.8 0.8 

0.8],... 
akmx3, akmy3,[0.8 0.8 

0.8],... 
ka48x, ka48y, [0.1451 

0.4235 0.2863],... 

ka49x, ka49y, [0.1451 

0.4235 0.2863],... 
ka55x, ka55y, [0.1451 

0.4235 0.2863],... 
Lamprx1, Lampry1,  [0.   

0.8  0.8 ],...,... 
Lamprx2, Lampry2,  [0.   

0.6  0.6 ],... 
Lamprx3, Lampry3,  [0.   

0.7  0.7],... 
hlekx, hleky, [0.34  0.34   

0.34],... 
Labstx1, Labsty1 , [0.55  

0.55  0.55 ],... 
s1Labstx1, s1Labsty1 , 

[0.6  0.6  0.6 ],... 
s2Labstx1, s2Labsty1 , 

[0.65  0.65  0.65 ],... 
s3Labstx1, s3Labsty1 , 

[0.7  0.7  0.7 ],... 
s4Labstx1, s4Labsty1 , 

[0.75  0.75  0.75 ],... 
s5Labstx1, s5Labsty1 , 

[0.78  0.78  0.78 ],... 
s6Labstx1, s6Labsty1 , 

[0.8  0.8  0.8 ],... 
labx, laby, [0.9  0.9   

0.9],... 
hlekxpolx1, hlekxpoly1, 

[0.2  0.2   0.2],... 
hlekxpolx2, hlekxpoly2, 

[0.2  0.2   0.2],.... 
ka50x, ka50y, [0.1451 

0.4235 0.2863],... 
ka51x, ka51y, [0.1451 

0.4235 0.2863],... 
ka52x, ka52y, [0.1451 

0.4235 0.2863],... 
ka53x, ka53y, [0.1451 

0.4235 0.2863],... 
ka54x, ka54y, [0.1451 

0.4235 0.2863],... 
ka56x, ka56y, [0.1451 

0.4235 0.2863],... 
ka57x, ka57y, [0.1451 

0.4235 0.2863],... 
ka58x, ka58y, [0.1451 

0.4235 0.2863],... 
nex4, ney4, [0.8 0.8 

0.8],... 
kka45x, kka45y, [0.6 0.2 

0],... 
kka45bx, kka45by, [0.76 

0.36 0],... 
kka45cx, kka45cy, [0.8 

0.4 0],... 
kka46x, kka46y, [0.6 0.1 

0],...,... 
ka45bx, ka45by,  [0.76 

0.36 0],... 
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ka45cx, ka45cy, [0.8 0.4 

0],... 
ka45x, ka45y, [0.6 0.2 

0],... 
dox2, doy2, [0.75 0.7 

0.7],... 
nex2, ney2, [0.6 0.6 

0.6],... 
ka47x, ka47y, [0.1451 

0.4235 0.2863],... 
ka45dx,ka45dy, [0.5 0.2 

0],...,... 

ka46x, ka46y, [0.6 0.1 

0],... 
kka45dx, kka45dy, [0.74 

0.45 0],... 
ka45ex, ka45ey, [0.74 

0.45 0],... 
kka45fx,kka45fy, [0.8 0.7 

0],... 
ka45fx,ka45fy, [0.8 0.7 

0],... 
ka45gx,ka45gy,[0.7 0.4 

0],... 
'LineStyle','none') 

 
axis([0 0.85 0.37  0.5]); 

 
text(0.3 , 0.49, 'Γιακόπηηρ ανοισηόρ', 'FontSize',9 ) 
text(0.30 , 0.455, '+', 'FontSize',14, 'Color', [0.7451 0.03137 

0.03137] ) 
text(0.336, 0.455, '-', 'FontSize',18,'Color', 'b' ) 
text(0.5 , 0.45+0.015, 'Καθαπό νεπό', 'FontSize',9 ) 
axis off 

 
moxlx =[0.17   0.17   0.23   0.23]; 
moxly =[0.442  0.44   0.44   0.442]; 
% 
pause(5) 

 
fill(xdd, ydd, [0.5,  

0.5,  0.5] ,xdp1, ydp1, 

[0.7 0.6 0.41 ], xdv, 

ydv,[0.8 0.7 0.51],... 
xpin2, ypin2 , [0.4  0.3,  

0.2 ],... 
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,[0.6,

0.6,0.6],... 
pinsk_p_x,pinsk_p_y,[0.3,

0.3,0.3],... 
tr6x, tr6y , [0.6  0.6,  

0],... 
tr1x, tr1y , [0.7  0.7,  

0],... 
tr2x, tr2y , [0.8  0.8,  

0],... 
tr3x, tr3y , [0.6,  0.6,  

0],... 
tr4x, tr4y , [0.7,  0.7,  

0],... 
tr5x, tr5y , [0.7,  0.7,  

0],... 
ka3x, ka3y, [0.1451 

0.4235 0.2863] ,... 
ka3xb, ka3yb, [0.1451 

0.4235 0.2863] ,... 

ka5x, ka5y, [0.1451 

0.4235 0.2863] ,ka6x, 

ka6y, [0.1451 0.4235 

0.2863] ,... 
ka7x, ka7y, [0.1451 

0.4235 0.2863] , ka10x, 

ka10y, [0.1451 0.4235 

0.2863],... 
ka11x, ka11y, [0.1451 

0.4235 0.2863], ka12x, 

ka12y, [0.1451 0.4235 

0.2863],... 
ka13x, ka13y, [0.1451 

0.4235 0.2863],... 
ka14x, ka14y, [0.1451 

0.4235 0.2863],... 
ka18x, ka18y, [0.1451 

0.4235 0.2863],... 
ka19x, ka19y, [0.1451 

0.4235 0.2863],... 
ka20x, ka20y, [0.1451 

0.4235 0.2863],... 
batx1,  baty1, [0.97 0.12  

0],... 
batx1b, baty1b, [0.35 

0.35  0.35],... 
batx1bb, baty1bb,  [1 0  

0],... 
batx2, baty2, [0.7 0  

0],... 
batx2b, baty2b, [0.2 0.2  

0.2],... 
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batx2bb, baty2bb, [0.9 0  

0],... 
batx3, baty3, [0.27  0.27   

0.27],... 
batpolx1, batpoly1 , [0.2  

0.2   0.2],... 
batpolx2, batpoly2 , [0.2  

0.2  0.2],... 
ka8x, ka8y, [0.1451 

0.4235 0.2863],... 
ka9x, ka9y, [0.1451 

0.4235 0.2863],... 
ka17x, ka17y, [0.1451 

0.4235 0.2863],... 
vasdiakx, vasdiaky, [0.2  

0.3   0.2],... 
diakddLamprx1, 

diakddLampry1 ,  [0.5   

0.5  0.5 ],...,.. 
diakddLamprx2, 

diakddLampry2, [0.24   

0.24  0.24 ],... 
diakddLamprx3, 

diakddLampry3, [0.43   

0.43  0.43 ],... 
vasdiakx, vasdiaky, [0.2  

0.3   0.2],... 
moxlx, moxly, [0.1373 

0.2157 0.1373],... 
poldiakx, poldiaky, [0.1  

0.1   0.1],... 
dpoldiakx, dpoldiaky, 

[0.1  0.1   0.1],... 
ka15x, ka15y, [0.1451 

0.4235 0.2863],... 
ka16x, ka16y, [0.1451 

0.4235 0.2863],... 
dox4, doy4, [0.83 0.81 

0.88],... 
dox3, doy3, [0.8 0.8 

0.8],... 
nex3, ney3, [0.73 0.73 

0.73],... 
dox1, doy1, [0.83 0.81 

0.78],... 
nex1, ney1, [0.77 0.75 

0.7],... 
akmx1, akmy1,[0.8 0.8 

0.8],... 
akmx2, akmy2,[0.8 0.8 

0.8],... 
akmx3, akmy3,[0.8 0.8 

0.8],... 
ka48x, ka48y, [0.1451 

0.4235 0.2863],... 
ka49x, ka49y, [0.1451 

0.4235 0.2863],... 
ka55x, ka55y, [0.1451 

0.4235 0.2863],... 

Lamprx1, Lampry1,  [0.   

0.8  0.8 ],...,... 
Lamprx2, Lampry2,  [0.   

0.6  0.6 ],... 
Lamprx3, Lampry3,  [0.   

0.7  0.7],... 
hlekx, hleky, [0.34  0.34   

0.34],... 
Labstx1, Labsty1 , [0.55  

0.55  0.55 ],... 
s1Labstx1, s1Labsty1 , 

[0.6  0.6  0.6 ],... 
s2Labstx1, s2Labsty1 , 

[0.65  0.65  0.65 ],... 
s3Labstx1, s3Labsty1 , 

[0.7  0.7  0.7 ],... 
s4Labstx1, s4Labsty1 , 

[0.75  0.75  0.75 ],... 
s5Labstx1, s5Labsty1 , 

[0.78  0.78  0.78 ],... 
s6Labstx1, s6Labsty1 , 

[0.8  0.8  0.8 ],... 
labx, laby, [0.9  0.9   

0.9],... 
hlekxpolx1, hlekxpoly1, 

[0.2  0.2   0.2],... 
hlekxpolx2, hlekxpoly2, 

[0.2  0.2   0.2],.... 
ka50x, ka50y, [0.1451 

0.4235 0.2863],... 
ka51x, ka51y, [0.1451 

0.4235 0.2863],... 
ka52x, ka52y, [0.1451 

0.4235 0.2863],... 
ka53x, ka53y, [0.1451 

0.4235 0.2863],... 
ka54x, ka54y, [0.1451 

0.4235 0.2863],... 
ka56x, ka56y, [0.1451 

0.4235 0.2863],... 
ka57x, ka57y, [0.1451 

0.4235 0.2863],... 
ka58x, ka58y, [0.1451 

0.4235 0.2863],... 
nex4, ney4, [0.8 0.8 

0.8],... 
kka45x, kka45y, [0.6 0.2 

0],... 
kka45bx, kka45by, [0.76 

0.36 0],... 
kka45cx, kka45cy, [0.8 

0.4 0],... 
kka46x, kka46y, [0.6 0.1 

0],...,... 
ka45bx, ka45by,  [0.76 

0.36 0],... 
ka45cx, ka45cy, [0.8 0.4 

0],... 
ka45x, ka45y, [0.6 0.2 

0],... 
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dox2, doy2, [0.75 0.7 

0.7],... 
nex2, ney2, [0.6 0.6 

0.6],... 
ka47x, ka47y, [0.1451 

0.4235 0.2863],... 
ka45dx,ka45dy, [0.5 0.2 

0],...,... 
ka46x, ka46y, [0.6 0.1 

0],... 

kka45dx, kka45dy, [0.74 

0.45 0],... 
ka45ex, ka45ey, [0.74 

0.45 0],... 
kka45fx,kka45fy, [0.8 0.7 

0],... 
ka45fx,ka45fy, [0.8 0.7 

0],... 
ka45gx,ka45gy,[0.7 0.4 

0],... 
'LineStyle','none') 

       

     
axis([0 0.85 0.37  0.5]); 

 
text(0.3 , 0.49, 'Γιακόπηηρ κλειζηόρ', 'FontSize',9 ) 
text(0.30 , 0.455, '+', 'FontSize',14, 'Color', [0.7451 0.03137 

0.03137] ) 
text(0.336, 0.455, '-', 'FontSize',18,'Color', 'b' ) 
text(0.5 , 0.45+0.015, 'Καθαπό νεπό', 'FontSize',9 ) 
text(0.45 , 0.445+0.015, 'Γεν διέπσεηαι ηλεκηπικό πεύμα', 

'FontSize',9 ) 
axis off 

 
pause(6) 

  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%% 

         

     
       if (stam==1)   
            cc=stam; 
            while (cc==1) 
            cc=stam; 
            pause(ryte); 
                if (status==1) 
                    return 
                end 
            end        
        end 
 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%        

    
% DOXEIO 
dosx=1.5; 
dosy=0.26; 
doxmx=-0.095; 
doxmy=0.277; 

  
   dox1 = ([0.38  0.52   0.52   0.38])*dosx+doxmx; 
   doy1 = ([0.525  0.525   0.6   0.6])*dosy+doxmy; 

  
   dox2 = ([0.36  0.38  0.38   0.36 ])*dosx+doxmx; 
   doy2 = ([0.55 0.525  0.6   0.6250 ])*dosy+doxmy; 

    

    
   dox3 = ([  0.36  0.5   0.5  0.36 ])*dosx+doxmx; 
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   doy3 = ([ 0.55  0.55   0.6250  0.6250])*dosy+doxmy; 

    
   dox4 = ([ 0.52  0.52   0.5  0.5 ])*dosx+doxmx; 
   doy4 = ([ 0.525  0.6  0.6250 0.55])*dosy+doxmy; 

    
   akmx1 =([0.38   0.5     0.5    0.38])*dosx+doxmx; 
   akmy1 =([0.55   0.55  0.553    0.553])*dosy+doxmy ; 

    
   akmx2 =([0.497  0.5     0.5    0.497  ])*dosx+doxmx; 
   akmy2 =([0.55   0.55  0.60    0.60 ])*dosy+doxmy ; 

    
   akmx3 =([0.497  0.5     0.52    0.517  ])*dosx+doxmx; 
   akmy3 =([0.55   0.55  0.525   0.525])*dosy+doxmy ; 

    

    
   % NERO 
   nex1 = ([0.38  0.52   0.52   0.38])*dosx+doxmx; 
   ney1 = ([0.525  0.525   0.584   0.584])*dosy+doxmy; 

    
   nex2 = ([0.36  0.38  0.38   0.36 ])*dosx+doxmx; 
   ney2 = ([0.55 0.525  0.584   0.6090])*dosy+doxmy; 

    
   nex3 = ([0.36  0.38  0.52   0.5 ])*dosx+doxmx; 
   ney3 = ([0.61 0.584  0.584   0.61])*dosy+doxmy; 

    
   nex4 =[0.6665  0.685  0.475  0.455]; 
   ney4 =[0.433  0.4288  0.4288  0.433]; 

    
%     

  
% LAMPTIRAS LAMPTIRAS LAMPTIRAS LAMPTIRAS 
% LAMPTIRAS LAMPTIRAS LAMPTIRAS LAMPTIRAS 

  
met7 =1; 
met8 =0.15; 
met9 =0.345; 
met10=0.11; 
met11=0.09; 
mmt11=0.0054; 
metlabx =-0.05; 
metlaby =-0.003; 
f2 = 0:pi/30:2*pi; 
% Basi 
%  Lamprx1 = [0.2500    0.3500    0.3500    0.2500]+met11; 
%  Lampry1 = [0.4025    0.4025    0.4032    0.4032]+mmt11; 

  
  Lamprx1 = [0.338    0.338    0.438    0.438 ]+metlabx; 
  Lampry1 = [0.4096    0.4089    0.4089    0.4096]+metlaby; 

  
Lamprx2 = [0.3200    0.338    0.338     0.3200]+metlabx; 
Lampry2 = [0.4142    0.4089    0.4096    0.4149]+metlaby; 

 
Lamprx3 = [0.3200    0.338    0.438    0.4100]+metlabx; 
Lampry3 = [0.4149    0.4096    0.4096    0.4149]+metlaby; 

 
% stoirigma kai labtiras 
Labstx1 = [0.2760    0.2960    0.2960    0.2760]+met11+metlabx; 
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Labsty1 = [0.4074    0.4074    0.4110    0.4110]+mmt11+metlaby; 

 
rlabx =0.015; 
rlaby =0.02; 

 
labx = (0.18+rlabx*cos(f2))*met7+met10-0.004+met11+metlabx; 
laby = (0.47+rlaby*sin(f2))*met8+met9-0.002+mmt11+metlaby; 

 
% Vasi hlektrodekti 

 
hlekx =[0.2570    0.3330    0.320    0.2500]-

0.005+met11+metlabx; 
hleky =[0.406    0.406    0.408    0.408]+mmt11+metlaby; 
hlekxpolx1 = [0.2600    0.2700    0.2700    0.2600]-

0.01+met11+metlabx; 
hlekxpoly1 = [0.408    0.408      0.411    0.411]-

0.001+mmt11+metlaby; 
hlekxpolx2 = hlekxpolx1+0.06; 
hlekxpoly2 =hlekxpoly1; 
moxlx =[0.17   0.175   0.22   0.215]; 
moxly =[0.438  0.437   0.444   0.445]+metdy; 

 

 
fill(xdd, ydd, [0.5,  

0.5,  0.5] ,xdp1, ydp1, 

[0.7 0.6 0.41 ], xdv, 

ydv,[0.8 0.7 0.51],... 
xpin2, ypin2 , [0.4  0.3,  

0.2 ],... 
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,[0.6,

0.6,0.6],... 
pinsk_p_x,pinsk_p_y,[0.3,

0.3,0.3],... 
tr6x, tr6y , [0.6  0.6,  

0],... 
tr1x, tr1y , [0.7  0.7,  

0],... 
tr2x, tr2y , [0.8  0.8,  

0],... 
tr3x, tr3y , [0.6,  0.6,  

0],... 
tr4x, tr4y , [0.7,  0.7,  

0],... 
tr5x, tr5y , [0.7,  0.7,  

0],... 
ka3x, ka3y, [0.1451 

0.4235 0.2863] ,... 
ka3xb, ka3yb, [0.1451 

0.4235 0.2863] ,... 
ka5x, ka5y, [0.1451 

0.4235 0.2863] ,ka6x, 

ka6y, [0.1451 0.4235 

0.2863] ,... 

ka7x, ka7y, [0.1451 

0.4235 0.2863] , ka10x, 

ka10y, [0.1451 0.4235 

0.2863],... 
ka11x, ka11y, [0.1451 

0.4235 0.2863], ka12x, 

ka12y, [0.1451 0.4235 

0.2863],... 
ka13x, ka13y, [0.1451 

0.4235 0.2863],... 
ka14x, ka14y, [0.1451 

0.4235 0.2863],... 
ka18x, ka18y, [0.1451 

0.4235 0.2863],... 
ka19x, ka19y, [0.1451 

0.4235 0.2863],... 
ka20x, ka20y, [0.1451 

0.4235 0.2863],... 
batx1,  baty1, [0.97 0.12  

0],... 
batx1b, baty1b, [0.35 

0.35  0.35],... 
batx1bb, baty1bb,  [1 0  

0],... 
batx2, baty2, [0.7 0  

0],... 
batx2b, baty2b, [0.2 0.2  

0.2],... 
batx2bb, baty2bb, [0.9 0  

0],... 
batx3, baty3, [0.27  0.27   

0.27],... 
batpolx1, batpoly1 , [0.2  

0.2   0.2],... 
batpolx2, batpoly2 , [0.2  

0.2  0.2],... 
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ka8x, ka8y, [0.1451 

0.4235 0.2863],... 
ka9x, ka9y, [0.1451 

0.4235 0.2863],... 
ka17x, ka17y, [0.1451 

0.4235 0.2863],... 
vasdiakx, vasdiaky, [0.2  

0.3   0.2],... 
diakddLamprx1, 

diakddLampry1 ,  [0.5   

0.5  0.5 ],...,.. 
diakddLamprx2, 

diakddLampry2, [0.24   

0.24  0.24 ],... 
diakddLamprx3, 

diakddLampry3, [0.43   

0.43  0.43 ],... 
vasdiakx, vasdiaky, [0.2  

0.3   0.2],... 
moxlx, moxly, [0.1373 

0.2157 0.1373],... 
poldiakx, poldiaky, [0.1  

0.1   0.1],... 
dpoldiakx, dpoldiaky, 

[0.1  0.1   0.1],... 
ka15x, ka15y, [0.1451 

0.4235 0.2863],... 
ka16x, ka16y, [0.1451 

0.4235 0.2863],... 
dox4, doy4, [0.83 0.81 

0.88],... 
dox3, doy3, [0.8 0.8 

0.8],... 
nex3, ney3, [0.63 0.63 

0.63],... 
dox1, doy1, [0.83 0.81 

0.78],... 
nex1, ney1, [0.66 0.64 

0.6],... 
akmx1, akmy1,[0.7 0.7 

0.7],... 
akmx2, akmy2,[0.7 0.7 

0.7],... 
akmx3, akmy3,[0.7 0.7 

0.7],... 
ka48x, ka48y, [0.1451 

0.4235 0.2863],... 
ka49x, ka49y, [0.1451 

0.4235 0.2863],... 
ka55x, ka55y, [0.1451 

0.4235 0.2863],... 
Lamprx1, Lampry1,  [0.   

0.8  0.8 ],...,... 
Lamprx2, Lampry2,  [0.   

0.6  0.6 ],... 
Lamprx3, Lampry3,  [0.   

0.7  0.7],... 
hlekx, hleky, [0.34  0.34   

0.34],... 

Labstx1, Labsty1 , [0.55  

0.55  0.55 ],... 
s1Labstx1, s1Labsty1 , 

[0.6  0.6  0.6 ],... 
s2Labstx1, s2Labsty1 , 

[0.65  0.65  0.65 ],... 
s3Labstx1, s3Labsty1 , 

[0.7  0.7  0.7 ],... 
s4Labstx1, s4Labsty1 , 

[0.75  0.75  0.75 ],... 
s5Labstx1, s5Labsty1 , 

[0.78  0.78  0.78 ],... 
s6Labstx1, s6Labsty1 , 

[0.8  0.8  0.8 ],... 
labx, laby, [1    1     

1],... 
hlekxpolx1, hlekxpoly1, 

[0.2  0.2   0.2],... 
hlekxpolx2, hlekxpoly2, 

[0.2  0.2   0.2],.... 
ka50x, ka50y, [0.1451 

0.4235 0.2863],... 
ka51x, ka51y, [0.1451 

0.4235 0.2863],... 
ka52x, ka52y, [0.1451 

0.4235 0.2863],... 
ka53x, ka53y, [0.1451 

0.4235 0.2863],... 
ka54x, ka54y, [0.1451 

0.4235 0.2863],... 
ka56x, ka56y, [0.1451 

0.4235 0.2863],... 
ka57x, ka57y, [0.1451 

0.4235 0.2863],... 
ka58x, ka58y, [0.1451 

0.4235 0.2863],... 
nex4, ney4, [0.7 0.7 

0.7],... 
kka45x, kka45y, [0.6 0.2 

0],... 
kka45bx, kka45by, [0.76 

0.36 0],... 
kka45cx, kka45cy, [0.8 

0.4 0],... 
kka46x, kka46y, [0.6 0.1 

0],...,... 
ka45bx, ka45by,  [0.76 

0.36 0],... 
ka45cx, ka45cy, [0.8 0.4 

0],... 
ka45x, ka45y, [0.6 0.2 

0],... 
dox2, doy2, [0.75 0.7 

0.7],... 
nex2, ney2, [0.5 0.5 

0.5],... 
ka47x, ka47y, [0.1451 

0.4235 0.2863],... 
ka45dx,ka45dy, [0.5 0.2 

0],...,... 
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ka46x, ka46y, [0.6 0.1 

0],... 
kka45dx, kka45dy, [0.74 

0.45 0],... 
ka45ex, ka45ey, [0.74 

0.45 0],... 

kka45fx,kka45fy, [0.8 0.7 

0],... 
ka45fx,ka45fy, [0.8 0.7 

0],... 
ka45gx,ka45gy,[0.7 0.4 

0],... 
'LineStyle','none') 

 
axis([0 0.85 0.37  0.5]); 

 
text(0.3 , 0.49, 'Γιακόπηηρ ανοισηόρ', 'FontSize',9 ) 
text(0.30 , 0.455, '+', 'FontSize',14, 'Color', [0.7451 0.03137 

0.03137] ) 
text(0.336, 0.455, '-', 'FontSize',18,'Color', 'b' ) 

 
text(0.45 , 0.45+0.015, 'Γιάλςμα σλωπιούσος ναηπίος', 

'FontSize',9 ) 

 
axis off 

 
moxlx =[0.17   0.17   0.23   0.23]; 
moxly =[0.442  0.44   0.44   0.442]; 
% 
pause(5) 
% % 

                
metatopisix2 =-0.05; 
metatopisiy2 =-0.003; 
B1xmin =0.382; 
B1xmax=0.382; 
B1x = B1xmax; 
B1ymin=0.423; 
B1ymax=0.432; 
B1y= B1ymax; 
A1x =0.38; 
A1y=0.423; 
C1x=0.384; 
C1y=0.423; 
aktx1 = [A1x     B1x   C1x]-0.0084+metatopisix2 ; 
akty1 = [A1y     B1y   C1y]+metatopisiy2; 

  
% 2h panw aristera =  

  
B2xmin =0.361; 
B2xmax=0.346; 
B2x = B2xmax; 
B2ymin=0.422; 
B2ymax=0.426; 
B2y= B2ymax; 
A2x =0.359; 
A2y=0.421; 
C2x=0.364; 
C2y=0.4215; 

 
aktx2 = [A2x     B2x   C2x]+metatopisix2; 
akty2 = [A2y     B2y   C2y]+metatopisiy2; 
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% 3h orizodia aristera  =  
B3xmin =0.356; 
B3xmax=0.325; 
B3x = B3xmax; 
B3ymin=0.4185; 
B3ymax=0.419; 
B3y= B3ymax; 
A3x =0.356; 
A3y=0.418; 
C3x=0.356; 
C3y=0.4196; 

  
aktx3 = [A3x     B3x   C3x]+metatopisix2; 
akty3 = [A3y     B3y   C3y]+metatopisiy2; 

  

  
% 4h katw aristera   =  
B4xmin =0.356; 
B4xmax=0.329; 
B4x = B4xmax; 
B4ymin=0.416; 
B4ymax=0.412; 
B4y= B4ymax; 
A4x =0.361; 
A4y=0.4157; 
C4x=0.356; 
C4y=0.4163; 

  
aktx4 = [A4x     B4x   C4x]+metatopisix2; 
akty4 = [A4y     B4y   C4y]+metatopisiy2; 

  
% 5h panw deksia=  

  
B5xmin =0.389; 
B5xmax=0.41; 
B5x = B5xmax; 
B5ymin=0.422; 
B5ymax=0.426; 
B5y= B5ymax; 
A5x =0.39; 
A5y=0.421; 
C5x=0.388; 
C5y=0.4215; 

  
aktx5 = [A5x     B5x   C5x]+metatopisix2; 
akty5 = [A5y     B5y   C5y]+metatopisiy2; 

  

  
%  6h orizodia deksia  =  
B6xmin =0.395; 
B6xmax=0.42; 
B6x = B6xmax; 
B6ymin=0.418; 
B6ymax=0.419; 
B6y= B6ymax; 
A6x =0.395; 
A6y=0.418; 
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C6x=0.395; 
C6y=0.4196; 

  
aktx6 = [A6x     B6x   C6x]+metatopisix2; 
akty6 = [A6y     B6y   C6y]+metatopisiy2; 

   
% 7h katw deksia   =  
B7xmin =0.392; 
B7xmax=0.42; 
B7x = B7xmax; 
B7ymin=0.416; 
B7ymax=0.412; 
B7y= B7ymax; 
A7x =0.39; 
A7y=0.4157; 
C7x=0.395; 
C7y=0.4163; 

  
aktx7 = [A7x     B7x   C7x]+metatopisix2; 
akty7 = [A7y     B7y   C7y]+metatopisiy2; 

  

  
% % %  
    

fill(xdd, ydd, [0.55,  

0.55,  0.55] ,xdp1, 

ydp1,[0.7 0.6 0.41 ], 

xdv, ydv,[0.8 0.7 

0.51],... 
        xpin2, ypin2 , 

[0.4  0.3,  0.2 ],... 
     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,[0.6,

0.6,0.6],... 
     

pinsk_p_x,pinsk_p_y,[0.3,

0.3,0.3],... 
tr6x, tr6y , [0.6  0.6,  

0],... 
       tr1x, tr1y , [0.7  

0.7,  0],... 
       tr2x, tr2y , [0.8  

0.8,  0],... 
       tr3x, tr3y , [0.6,  

0.6,  0],... 
        tr4x, tr4y , 

[0.7,  0.7,  0],... 
tr5x, tr5y , [0.7,  0.7,  

0],... 
ka3x, ka3y, [0.1451 

0.4235 0.2863] ,... 

ka3xb, ka3yb, [0.1451 

0.4235 0.2863] ,... 
ka5x, ka5y, [0.1451 

0.4235 0.2863] ,ka6x, 

ka6y, [0.1451 0.4235 

0.2863] ,... 
ka7x, ka7y, [0.1451 

0.4235 0.2863] , ka10x, 

ka10y, [0.1451 0.4235 

0.2863],... 
ka11x, ka11y, [0.1451 

0.4235 0.2863], ka12x, 

ka12y, [0.1451 0.4235 

0.2863],... 
ka13x, ka13y, [0.1451 

0.4235 0.2863],... 
ka14x, ka14y, [0.1451 

0.4235 0.2863],... 
ka18x, ka18y, [0.1451 

0.4235 0.2863],... 
ka19x, ka19y, [0.1451 

0.4235 0.2863],... 
ka20x, ka20y, [0.1451 

0.4235 0.2863],... 
batx1,  baty1, [0.97 0.12  

0],... 
batx1b, baty1b, [0.35 

0.35  0.35],... 
batx1bb, baty1bb,  [1 0  

0],... 
batx2, baty2, [0.7 0  

0],... 
batx2b, baty2b, [0.2 0.2  

0.2],... 
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batx2bb, baty2bb, [0.9 0  

0],... 
batx3, baty3, [0.27  0.27   

0.27],... 
batpolx1, batpoly1 , [0.2  

0.2   0.2],... 
batpolx2, batpoly2 , [0.2  

0.2  0.2],... 
ka8x, ka8y, [0.1451 

0.4235 0.2863],... 
ka9x, ka9y, [0.1451 

0.4235 0.2863],... 
ka17x, ka17y, [0.1451 

0.4235 0.2863],... 
vasdiakx, vasdiaky, [0.2  

0.3   0.2],... 
diakddLamprx1, 

diakddLampry1 ,  [0.5   

0.5  0.5 ],...,.. 
diakddLamprx2, 

diakddLampry2, [0.24   

0.24  0.24 ],... 
diakddLamprx3, 

diakddLampry3, [0.43   

0.43  0.43 ],... 
vasdiakx, vasdiaky, [0.2  

0.3   0.2],... 
moxlx, moxly, [0.1373 

0.2157 0.1373],... 
poldiakx, poldiaky, [0.1  

0.1   0.1],... 
dpoldiakx, dpoldiaky, 

[0.1  0.1   0.1],... 
ka15x, ka15y, [0.1451 

0.4235 0.2863],... 
ka16x, ka16y, [0.1451 

0.4235 0.2863],... 
dox4, doy4, [0.83 0.81 

0.88],... 
dox3, doy3, [0.8 0.8 

0.8],... 
nex3, ney3, [0.63 0.63 

0.63],... 
dox1, doy1, [0.83 0.81 

0.78],... 
nex1, ney1, [0.66 0.64 

0.6],... 
akmx1, akmy1,[0.7 0.7 

0.7],... 
akmx2, akmy2,[0.7 0.7 

0.7],... 
akmx3, akmy3,[0.7 0.7 

0.7],... 
ka48x, ka48y, [0.1451 

0.4235 0.2863],... 
ka49x, ka49y, [0.1451 

0.4235 0.2863],... 
ka55x, ka55y, [0.1451 

0.4235 0.2863],... 

Lamprx1, Lampry1,  [0.   

0.8  0.8 ],...,... 
Lamprx2, Lampry2,  [0.   

0.6  0.6 ],... 
Lamprx3, Lampry3,  [0.   

0.7  0.7],... 
hlekx, hleky, [0.34  0.34   

0.34],... 
Labstx1, Labsty1 , [0.55  

0.55  0.55 ],... 
s1Labstx1, s1Labsty1 , 

[0.6  0.6  0.6 ],... 
s2Labstx1, s2Labsty1 , 

[0.65  0.65  0.65 ],... 
s3Labstx1, s3Labsty1 , 

[0.7  0.7  0.7 ],... 
s4Labstx1, s4Labsty1 , 

[0.75  0.75  0.75 ],... 
s5Labstx1, s5Labsty1 , 

[0.78  0.78  0.78 ],... 
s6Labstx1, s6Labsty1 , 

[0.8  0.8  0.8 ],... 
labx, laby, [1    1     

0],... 
labx1, laby1, [1    1     

0.2],... 
labx2, laby2, [1    1     

0.4],... 
labx3, laby3, [1    1     

0.5],... 
labx4, laby4, [1   1    

0.6],... 
labx5, laby5, [1   1    

0.7],... 
labx6, laby6, [1   1      

0.8],... 
labx7, laby7, [1   1       

0.9],... 
labx8, laby8, [1   1    

1],... 
labx9, laby9, [1   1     

1],... 
hlekxpolx1, hlekxpoly1, 

[0.2  0.2   0.2],... 
hlekxpolx2, hlekxpoly2, 

[0.2  0.2   0.2],.... 
ka50x, ka50y, [0.1451 

0.4235 0.2863],... 
ka51x, ka51y, [0.1451 

0.4235 0.2863],... 
ka52x, ka52y, [0.1451 

0.4235 0.2863],... 
ka53x, ka53y, [0.1451 

0.4235 0.2863],... 
ka54x, ka54y, [0.1451 

0.4235 0.2863],... 
ka56x, ka56y, [0.1451 

0.4235 0.2863],... 
ka57x, ka57y, [0.1451 

0.4235 0.2863],... 
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ka58x, ka58y, [0.1451 

0.4235 0.2863],... 
nex4, ney4, [0.7 0.7 

0.7],... 
kka45x, kka45y, [0.6 0.2 

0],... 
kka45bx, kka45by, [0.76 

0.36 0],... 
kka45cx, kka45cy, [0.8 

0.4 0],... 
kka46x, kka46y, [0.6 0.1 

0],...,... 
ka45bx, ka45by,  [0.76 

0.36 0],... 
ka45cx, ka45cy, [0.8 0.4 

0],... 
ka45x, ka45y, [0.6 0.2 

0],... 
dox2, doy2, [0.75 0.7 

0.7],... 
nex2, ney2, [0.5 0.5 

0.5],... 
ka47x, ka47y, [0.1451 

0.4235 0.2863],... 
ka45dx,ka45dy, [0.5 0.2 

0],...,... 
ka46x, ka46y, [0.6 0.1 

0],... 

kka45dx, kka45dy, [0.74 

0.45 0],... 
ka45ex, ka45ey, [0.74 

0.45 0],... 
kka45fx,kka45fy, [0.8 0.7 

0],... 
ka45fx,ka45fy, [0.8 0.7 

0],... 
ka45gx,ka45gy,[0.7 0.4 

0],... 
aktx1, akty1, [0.9 0.9  

0],... 
aktx2, akty2, [0.9 0.9 

0],... 
aktx3, akty3, [0.9 0.9 

0],... 
aktx4, akty4, [0.9 0.9 

0],... 
aktx5, akty5, [0.9 0.9 

0],... 
aktx6, akty6, [0.9 0.9 

0],... 
aktx7, akty7, [0.9 0.9 

0],... 
          

'LineStyle','none') 

%  

                 
axis([0 0.85 0.37  0.5]); 

 
text(0.3 , 0.49, 'Γιακόπηηρ κλειζηόρ', 'FontSize',9 ) 

 
text(0.30 , 0.455, '+', 'FontSize',14, 'Color', [0.7451 0.03137 

0.03137] ) 
text(0.336, 0.455, '-', 'FontSize',18,'Color', 'b' ) 

 
text(0.45 , 0.45+0.015, 'Γιάλςμα σλωπιούσος ναηπίος', 

'FontSize',9 ) 
text(0.45 , 0.445+0.015, 'Γιέπσεηαι ηλεκηπικό πεύμα', 

'FontSize',9 ) 
        axis off 

  

  
set(handles.pushbutton5,'enable','on')  
set(handles.pushbutton6,'enable','on')  

  

  
% --- 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 stam; 

  
if (stam==0) 
    set(handles.pushbutton3,'string','ςνέσεια') 
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    set(handles.pushbutton5,'enable','on')  
    set(handles.pushbutton6,'enable','on') 
    stam=1;  
elseif (stam==1) 
   set(handles.pushbutton3,'string','Γιακοπή') 
   set(handles.pushbutton5,'enable','off')  
   set(handles.pushbutton6,'enable','off') 
   stam=0; 
else 
end 
guidata(hObject, handles); 

  
% --- 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 suv; 
% global stam; 
% suv=get(handles.pushbutton4,'value'); 
% stam=0; 

  

  
% --- 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 ryt; 
global status; 
status=1; 
axes(handles.axes1) 
cla 
clear ryt; 
set(handles.edit1,'enable','on','string','5'); 
set(handles.pushbutton2,'enable','on')  
guidata(hObject, handles); 

  

  
% --- 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 status; 
global stam; 
hfin=questdlg('Έξοδορ από ηο ππόγπαμμα;'); 
switch hfin 
    case 'Yes' 
        stam=1; 
        status=1; 
        closereq; 
end 
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% --- 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) 
! help_eik_3_15a.pdf; 

 

Ο θώδηθαο ρξεζηκνπνηεί ην αξρείν help_eik_3_15a.pdf γηα λα δείμεη ηελ 

βνήζεηα ηνπ παξαδείγκαηνο  

• Gfig_3_15b.m 
function varargout = gfig_3_15b(varargin) 
% GFIG_3_15B M-file for gfig_3_15b.fig 
%      GFIG_3_15B, by itself, creates a new GFIG_3_15B or 

raises the existing 
%      singleton*. 
% 
%      H = GFIG_3_15B returns the handle to a new GFIG_3_15B or 

the handle to 
%      the existing singleton*. 
% 
%      GFIG_3_15B('CALLBACK',hObject,eventData,handles,...) 

calls the local 
%      function named CALLBACK in GFIG_3_15B.M with the given 

input arguments. 
% 
%      GFIG_3_15B('Property','Value',...) creates a new 

GFIG_3_15B or raises the 
%      existing singleton*.  Starting from the left, property 

value pairs are 
%      applied to the GUI before gfig_3_15b_OpeningFcn gets 

called.  An 
%      unrecognized property name or invalid value makes 

property application 
%      stop.  All inputs are passed to gfig_3_15b_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 gfig_3_15b 

 
% Last Modified by GUIDE v2.5 28-Oct-2011 11:25:52 

 
% Begin initialization code - DO NOT EDIT 
gui_Singleton = 1; 
gui_State = struct('gui_Name',       mfilename, ... 
'gui_Singleton',  gui_Singleton, ... 
'gui_OpeningFcn', @gfig_3_15b_OpeningFcn, ... 
'gui_OutputFcn',  @gfig_3_15b_OutputFcn, ... 
'gui_LayoutFcn',  [] , ... 
'gui_Callback',   []); 
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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 gfig_3_15b is made visible. 
function gfig_3_15b_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 gfig_3_15b (see 

VARARGIN) 

 
% Choose default command line output for gfig_3_15b 
handles.output = hObject; 

 
% Update handles structure 
guidata(hObject, handles); 

 
% UIWAIT makes gfig_3_15b wait for user response (see UIRESUME) 
% uiwait(handles.figure1); 

 

 
% --- Outputs from this function are returned to the command 

line. 
function varargout = gfig_3_15b_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; 

 
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) 

 
% Hints: get(hObject,'String') returns contents of edit1 as 

text 
%        str2double(get(hObject,'String')) returns contents of 

edit1 as a double 
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% --- 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 

 
% --- 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 ryt; 
% ryt=str2double(get(handles.edit1,'String')); 

 
% --- 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 ryt; 
ryt=str2double(get(handles.edit1,'String')); 

 
global status; 
global stam; 
global suv; 
axes(handles.axes1) 
axis off; 
set(handles.pushbutton3,'string','Γιακοπή') 
stam=0; 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%% 
stam=0; 
suv=0; 
status=0; 

 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%% 
set(handles.edit1,'enable','off'); 
set(handles.pushbutton2,'enable','off') 
set(handles.pushbutton5,'enable','off') 
set(handles.pushbutton6,'enable','off') 

 
if ryt <0.001|ryt > 5 
hfin=warndlg('Βάληε ζηo Ρςθμό Πποζομοίωζηρ ηιμή μεηαξύ 0.001 

και 5'); 
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return 
else 
end 
ryte = -ryt+5+0.001; 

 
v=1    ; 

 
% AGWGOS 
agx = [2    3    3   2]; 
agy = [1    1    2   2]; 

 
rax = 0.03; 
ray = 0.5; 
f=0:pi/20:2*pi; 

 
metb1=0.05; 
basx1 =[2  2.03 2.03  2]-metb1; 
basy1 = [1  1  2    2]; 

 
basbx1 =[2  1.95   1.95  2]-metb1; 
basby1 = [1  1.2     2.2    2]; 

 
bascx1 =[2  2.03  1.98   1.95]-metb1; 
bascy1 = [2  2     2.2   2.2]; 

 
metb2 = 1.09; 
basx2 =basx1+metb2; 
basy2 =basy1; 

 
basbx2 =basbx1+metb2; 
basby2 =basby1; 

 
bascx2 =bascx1+metb2; 
bascy2 =bascy1; 

 
%   basx3 =2.5+rax*cos(f); 
%  basy3 =basy1; 

 
% YPOBATHRO 

 
ypovx = [-0.5   4    4   -0.5]; 
ypovy = [-0.5   -0.5  3.5  3.5]; 

 
% HLEKTRONIA 
f1 = 0:pi/20:2*pi; 
rxe =0.022; 
rye=0.03; 
met1 =0.7 ; 
met2 =0.7; 
basi = 3.0; 

 
xcl= 2.35+rxe*cos(f1); 
ycl= 2.4+rye*sin(f1); 
s1xcl= 

2.35+0.9*rxe*cos(f1); 
s1ycl= 

2.4+0.9*rye*sin(f1); 

s2xcl= 

2.35+0.6*rxe*cos(f1); 
s2ycl= 

2.4+0.6*rye*sin(f1); 
s3xcl= 

2.35+0.3*rxe*cos(f1); 
s3ycl= 

2.4+0.3*rye*sin(f1); 
s4xcl= 

2.35+0.2*rxe*cos(f1); 
s4ycl= 

2.4+0.2*rye*sin(f1); 

 
xna=  

2.35+met1*rxe*cos(f1); 
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yna=  

2.3+met1*rye*sin(f1); 
s1xna=  

2.35+met1*0.9*rxe*cos(f1)

; 
s1yna=  

2.3+met1*0.9*rye*sin(f1); 
s2xna=  

2.35+met1*0.6*rxe*cos(f1)

; 
s2yna=  

2.3+met1*0.6*rye*sin(f1); 
s3xna=  

2.35+met1*0.2*rxe*cos(f1)

; 
s3yna=  

2.3+met1*0.2*rye*sin(f1); 

 
% atomo xlwrio apo to 

opoio prokyptoun ola ta 

alla 
x00 = rxe*cos(f1); 
s1x00 = 0.9*rxe*cos(f1); 
s2x00 = 0.6*rxe*cos(f1); 
s3x00 = 0.3*rxe*cos(f1); 
s4x00 = 0.2*rxe*cos(f1); 

 
% atomo natrio apo to 

opoio prokyptoun ola ta 

alla 
wx00 = met1*rxe*cos(f1); 
s1wx00 = 

0.9*met1*rxe*cos(f1); 
s2wx00 = 

0.6*met1*rxe*cos(f1); 
s3wx00 = 

0.2*met1*rxe*cos(f1); 

 
x01 =  2.3; 
y01 =    1.5; 
s1 = basi-x01; 
t11 = s1/v; 
t12 =(x01-2)/v; 
T =t11+t12; 

 
x1 =x01+rxe*cos(f1); 
y1 =y01+rye*sin(f1); 
s1x1 

=x01+0.9*rxe*cos(f1); 
s1y1 

=y01+0.9*rye*sin(f1); 
s2x1 

=x01+0.6*rxe*cos(f1); 
s2y1 

=y01+0.6*rye*sin(f1); 
s3x1 

=x01+0.3*rxe*cos(f1); 
s3y1 

=y01+0.3*rye*sin(f1); 

s4x1 

=x01+0.2*rxe*cos(f1); 
s4y1 

=y01+0.2*rye*sin(f1); 

 

 
wx1 

=x01+met1*rxe*cos(f1); 
wy1 

=y01+met2*rye*sin(f1)-

0.18; 
s1wx1 

=x01+met1*0.9*rxe*cos(f1)

; 
s1wy1 

=y01+met2*0.9*rye*sin(f1)

-0.18; 
s2wx1 

=x01+met1*0.6*rxe*cos(f1)

; 
s2wy1 

=y01+met2*0.6*rye*sin(f1)

-0.18; 
s3wx1 

=x01+met1*0.2*rxe*cos(f1)

; 
s3wy1 

=y01+met2*0.2*rye*sin(f1)

-0.18; 

 

 
x02 =  2.1; 
y02 =    1.2; 
s2 = basi-x02; 
t21 = s2/v; 
t22 =(x02-2)/v; 
x2 =x02+rxe*cos(f1); 
y2 =y02+rye*sin(f1); 
s1x2 

=x02+0.9*rxe*cos(f1); 
s1y2 

=y02+0.9*rye*sin(f1); 
s2x2 

=x02+0.6*rxe*cos(f1); 
s2y2 

=y02+0.6*rye*sin(f1); 
s3x2 

=x02+0.3*rxe*cos(f1); 
s3y2 

=y02+0.3*rye*sin(f1); 
s4x2 

=x02+0.2*rxe*cos(f1); 
s4y2 

=y02+0.2*rye*sin(f1); 

 

 
wx2 

=x02+met1*rxe*cos(f1); 
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wy2 

=y02+met2*rye*sin(f1)-

0.11; 
s1wx2 

=x02+met1*0.9*rxe*cos(f1)

; 
s1wy2 

=y02+met2*0.9*rye*sin(f1)

-0.11; 
s2wx2 

=x02+met1*0.6*rxe*cos(f1)

; 
s2wy2 

=y02+met2*0.6*rye*sin(f1)

-0.11; 
s3wx2 

=x02+met1*0.2*rxe*cos(f1)

; 
s3wy2 

=y02+met2*0.2*rye*sin(f1)

-0.11; 

 

 
x03 =  2.6; 
y03 =    1.8; 
s3 = basi-x03; 
t31 = s3/v; 
t32 =(x03-2)/v; 
x3 =x03+rxe*cos(f1); 
y3 =y03+rye*sin(f1); 
s1x3 

=x03+0.9*rxe*cos(f1); 
s1y3 

=y03+0.9*rye*sin(f1); 
s2x3 

=x03+0.6*rxe*cos(f1); 
s2y3 

=y03+0.6*rye*sin(f1); 
s3x3 

=x03+0.3*rxe*cos(f1); 
s3y3 

=y03+0.3*rye*sin(f1); 
s4x3 

=x03+0.2*rxe*cos(f1); 
s4y3 

=y03+0.2*rye*sin(f1); 

 
wx3 

=x03+met1*rxe*cos(f1); 
wy3 

=y03+met2*rye*sin(f1)-

0.1; 
s1wx3 

=x03+met1*0.9*rxe*cos(f1)

; 
s1wy3 

=y03+met2*0.9*rye*sin(f1)

-0.1; 

s2wx3 

=x03+met1*0.6*rxe*cos(f1)

; 
s2wy3 

=y03+met2*0.6*rye*sin(f1)

-0.1; 
s3wx3 

=x03+met1*0.2*rxe*cos(f1)

; 
s3wy3 

=y03+met2*0.2*rye*sin(f1)

-0.1; 

 

 
x04 =  2.2; 
y04 =    1.7; 
s4 = basi-x04; 
t41 = s4/v; 
t42 =(x04-2)/v; 
x4 =x04+rxe*cos(f1); 
y4 =y04+rye*sin(f1); 
s1x4 

=x04+0.9*rxe*cos(f1); 
s1y4 

=y04+0.9*rye*sin(f1); 
s2x4 

=x04+0.6*rxe*cos(f1); 
s2y4 

=y04+0.6*rye*sin(f1); 
s3x4 

=x04+0.3*rxe*cos(f1); 
s3y4 

=y04+0.3*rye*sin(f1); 
s4x4 

=x04+0.2*rxe*cos(f1); 
s4y4 

=y04+0.2*rye*sin(f1); 

 
wx4 

=x04+met1*rxe*cos(f1); 
wy4 

=y04+met2*rye*sin(f1)+0.1

6; 
s1wx4 

=x04+met1*0.9*rxe*cos(f1)

; 
s1wy4 

=y04+met2*0.9*rye*sin(f1)

+0.16; 
s2wx4 

=x04+met1*0.6*rxe*cos(f1)

; 
s2wy4 

=y04+met2*0.6*rye*sin(f1)

+0.16; 
s3wx4 

=x04+met1*0.2*rxe*cos(f1)

; 
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s3wy4 

=y04+met2*0.2*rye*sin(f1)

+0.16; 

 

 
x05 =  2.3; 
y05 =  1.25; 
s5 = basi-x05; 
t51 = s5/v; 
t52 =(x05-2)/v; 
x5 =x05+rxe*cos(f1); 
y5 =y05+rye*sin(f1); 
s1x5 

=x05+0.9*rxe*cos(f1); 
s1y5 

=y05+0.9*rye*sin(f1); 
s2x5 

=x05+0.6*rxe*cos(f1); 
s2y5 

=y05+0.6*rye*sin(f1); 
s3x5 

=x05+0.3*rxe*cos(f1); 
s3y5 

=y05+0.3*rye*sin(f1); 
s4x5 

=x05+0.2*rxe*cos(f1); 
s4y5 

=y05+0.2*rye*sin(f1); 
wx5 

=x05+met1*rxe*cos(f1); 
wy5 

=y05+met2*rye*sin(f1)+0.1

4; 
s1wx5 

=x05+met1*0.9*rxe*cos(f1)

; 
s1wy5 

=y05+met2*0.9*rye*sin(f1)

+0.14; 
s2wx5 

=x05+met1*0.6*rxe*cos(f1)

; 
s2wy5 

=y05+met2*0.6*rye*sin(f1)

+0.14; 
s3wx5 

=x05+met1*0.2*rxe*cos(f1)

; 
s3wy5 

=y05+met2*0.2*rye*sin(f1)

+0.14; 
x06 =  2.7; 
y06 = 1.2; 
s6 = basi-x06; 
t61 = s6/v; 
t62 =(x06-2)/v; 
x6 =x06+rxe*cos(f1); 
y6 =y06+rye*sin(f1); 
s1x6 

=x06+0.9*rxe*cos(f1); 

s1y6 

=y06+0.9*rye*sin(f1); 
s2x6 

=x06+0.6*rxe*cos(f1); 
s2y6 

=y06+0.6*rye*sin(f1); 
s3x6 

=x06+0.3*rxe*cos(f1); 
s3y6 

=y06+0.3*rye*sin(f1); 
s4x6 

=x06+0.2*rxe*cos(f1); 
s4y6 

=y06+0.2*rye*sin(f1); 
wx6 

=x06+met1*rxe*cos(f1); 
wy6 

=y06+met2*0.9*rye*sin(f1)

+0.11; 
s1wx6 

=x06+met1*0.9*rxe*cos(f1)

; 
s1wy6 

=y06+met2*0.9*rye*sin(f1)

+0.11; 
s2wx6 

=x06+met1*0.6*rxe*cos(f1)

; 
s2wy6 

=y06+met2*0.6*rye*sin(f1)

+0.11; 
s3wx6 

=x06+met1*0.2*rxe*cos(f1)

; 
s3wy6 

=y06+met2*0.2*rye*sin(f1)

+0.11; 

 
x07 =  2.4; 
y07 =  1.4; 
s7 = basi-x07; 
t71 = s7/v; 
t72 =(x07-2)/v; 
x7 =x07+rxe*cos(f1); 
y7 =y07+rye*sin(f1); 
s1x7 

=x07+0.9*rxe*cos(f1); 
s1y7 

=y07+0.9*rye*sin(f1); 
s2x7 

=x07+0.6*rxe*cos(f1); 
s2y7 

=y07+0.6*rye*sin(f1); 
s3x7 

=x07+0.3*rxe*cos(f1); 
s3y7 

=y07+0.3*rye*sin(f1); 
s4x7 

=x07+0.2*rxe*cos(f1); 
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s4y7 

=y07+0.2*rye*sin(f1); 
wx7 

=x07+met1*rxe*cos(f1); 
wy7 

=y07+met2*rye*sin(f1)+0.1

5; 
s1wx7 

=x07+met1*0.9*rxe*cos(f1)

; 
s1wy7 

=y07+met2*0.9*rye*sin(f1)

+0.15; 
s2wx7 

=x07+met1*0.6*rxe*cos(f1)

; 
s2wy7 

=y07+met2*0.6*rye*sin(f1)

+0.15; 
s3wx7 

=x07+met1*0.2*rxe*cos(f1)

; 
s3wy7 

=y07+met2*0.2*rye*sin(f1)

+0.15; 

 
x08 =  2.8; 
y08 = 1.7; 
s8 = basi-x08; 
t81 = s8/v; 
t82 =(x08-2)/v; 
x8 =x08+rxe*cos(f1); 
y8 =y08+rye*sin(f1); 
s1x8 

=x08+0.9*rxe*cos(f1); 
s1y8 

=y08+0.9*rye*sin(f1); 
s2x8 

=x08+0.6*rxe*cos(f1); 
s2y8 

=y08+0.6*rye*sin(f1); 
s3x8 

=x08+0.3*rxe*cos(f1); 
s3y8 

=y08+0.3*rye*sin(f1); 
s4x8 

=x08+0.2*rxe*cos(f1); 
s4y8 

=y08+0.2*rye*sin(f1); 
wx8 

=x08+met1*rxe*cos(f1); 
wy8 

=y08+met2*rye*sin(f1)+0.1

2; 
s1wx8 

=x08+met1*0.9*rxe*cos(f1)

; 
s1wy8 

=y08+met2*0.9*rye*sin(f1)

+0.12; 

s2wx8 

=x08+met1*0.6*rxe*cos(f1)

; 
s2wy8 

=y08+met2*0.6*rye*sin(f1)

+0.12; 
s3wx8 

=x08+met1*0.2*rxe*cos(f1)

; 
s3wy8 

=y08+met2*0.2*rye*sin(f1)

+0.12; 

 
x09 =  2.7; 
y09 = 1.63; 
s9 = basi-x09; 
t91 = s9/v; 
t92 =(x09-2)/v; 
x9 =x09+rxe*cos(f1); 
y9 =y09+rye*sin(f1); 
s1x9 

=x09+0.9*rxe*cos(f1); 
s1y9 

=y09+0.9*rye*sin(f1); 
s2x9 

=x09+0.6*rxe*cos(f1); 
s2y9 

=y09+0.6*rye*sin(f1); 
s3x9 

=x09+0.3*rxe*cos(f1); 
s3y9 

=y09+0.3*rye*sin(f1); 
s4x9 

=x09+0.2*rxe*cos(f1); 
s4y9 

=y09+0.2*rye*sin(f1); 
wx9 

=x09+met1*rxe*cos(f1); 
wy9 

=y09+met2*rye*sin(f1)-

0.1; 
s1wx9 

=x09+met1*0.9*rxe*cos(f1)

; 
s1wy9 

=y09+met2*0.9*rye*sin(f1)

-0.1; 
s2wx9 

=x09+met1*0.6*rxe*cos(f1)

; 
s2wy9 

=y09+met2*0.6*rye*sin(f1)

-0.1; 
s3wx9 

=x09+met1*0.2*rxe*cos(f1)

; 
s3wy9 

=y09+met2*0.2*rye*sin(f1)

-0.1; 
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x010 =  2.1; 
y010 = 1.46; 
s10 = basi-x010; 
t101 = s10/v; 
t102 =(x010-2)/v; 
x10 =x010+rxe*cos(f1); 
y10 =y010+rye*sin(f1); 
s1x10 

=x010+0.9*rxe*cos(f1); 
s1y10 

=y010+0.9*rye*sin(f1); 
s2x10 

=x010+0.6*rxe*cos(f1); 
s2y10 

=y010+0.6*rye*sin(f1); 
s3x10 

=x010+0.3*rxe*cos(f1); 
s3y10 

=y010+0.3*rye*sin(f1); 
s4x10 

=x010+0.2*rxe*cos(f1); 
s4y10 

=y010+0.2*rye*sin(f1); 
wx10 

=x010+met1*rxe*cos(f1); 
wy10 

=y010+met2*rye*sin(f1)-

0.12; 
s1wx10 

=x010+met1*0.9*rxe*cos(f1

); 
s1wy10 

=y010+met2*0.9*rye*sin(f1

)-0.12; 
s2wx10 

=x010+met1*0.6*rxe*cos(f1

); 
s2wy10 

=y010+met2*0.6*rye*sin(f1

)-0.12; 
s3wx10 

=x010+met1*0.2*rxe*cos(f1

); 
s3wy10 

=y010+met2*0.2*rye*sin(f1

)-0.12; 

 

 
x011 =  2.2; 
y011 = 1.34; 
s11 = basi-x011; 
t111 = s11/v; 
t112 =(x011-2)/v; 
x11 =x011+rxe*cos(f1); 
y11 =y011+rye*sin(f1); 
s1x11 

=x011+0.9*rxe*cos(f1); 
s1y11 

=y011+0.9*rye*sin(f1); 

s2x11 

=x011+0.6*rxe*cos(f1); 
s2y11 

=y011+0.6*rye*sin(f1); 
s3x11 

=x011+0.3*rxe*cos(f1); 
s3y11 

=y011+0.3*rye*sin(f1); 
s4x11 

=x011+0.2*rxe*cos(f1); 
s4y11 

=y011+0.2*rye*sin(f1); 
wx11 

=x011+met1*rxe*cos(f1); 
wy11 

=y011+met2*rye*sin(f1)-

0.16; 
s1wx11 

=x011+met1*0.9*rxe*cos(f1

); 
s1wy11 

=y011+met2*0.9*rye*sin(f1

)-0.16; 
s2wx11 

=x011+met1*0.6*rxe*cos(f1

); 
s2wy11 

=y011+met2*0.6*rye*sin(f1

)-0.16; 
s3wx11 

=x011+met1*0.2*rxe*cos(f1

); 
s3wy11 

=y011+met2*0.2*rye*sin(f1

)-0.16; 

 
x012 =  2.4; 
y012 = 1.8; 
s12 = basi-x012; 
t121 = s12/v; 
t122 =(x012-2)/v; 
x12 =x012+rxe*cos(f1); 
y12 =y012+rye*sin(f1); 
s1x12 

=x012+0.9*rxe*cos(f1); 
s1y12 

=y012+0.9*rye*sin(f1); 
s2x12 

=x012+0.6*rxe*cos(f1); 
s2y12 

=y012+0.6*rye*sin(f1); 
s3x12 

=x012+0.3*rxe*cos(f1); 
s3y12 

=y012+0.3*rye*sin(f1); 
s4x12 

=x012+0.2*rxe*cos(f1); 
s4y12 

=y012+0.2*rye*sin(f1); 
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wx12 

=x012+met1*rxe*cos(f1); 
wy12 

=y012+met2*rye*sin(f1)-

0.19; 
s1wx12 

=x012+met1*0.9*rxe*cos(f1

); 
s1wy12 

=y012+met2*0.9*rye*sin(f1

)-0.19; 
s2wx12 

=x012+met1*0.6*rxe*cos(f1

); 
s2wy12 

=y012+met2*0.6*rye*sin(f1

)-0.19; 
s3wx12 

=x012+met1*0.2*rxe*cos(f1

); 
s3wy12 

=y012+met2*0.2*rye*sin(f1

)-0.19; 

 
x013 =  2.45; 
y013 = 1.6; 
s13 = basi-x013; 
t131 = s13/v; 
t132 =(x013-2)/v; 
x13 =x013+rxe*cos(f1); 
y13 =y013+rye*sin(f1); 
s1x13 

=x013+0.9*rxe*cos(f1); 
s1y13 

=y013+0.9*rye*sin(f1); 
s2x13 

=x013+0.6*rxe*cos(f1); 
s2y13 

=y013+0.6*rye*sin(f1); 
s3x13 

=x013+0.3*rxe*cos(f1); 
s3y13 

=y013+0.3*rye*sin(f1); 
s4x13 

=x013+0.2*rxe*cos(f1); 
s4y13 

=y013+0.2*rye*sin(f1); 
wx13 

=x013+met1*rxe*cos(f1); 
wy13 

=y013+met2*rye*sin(f1)+0.

1; 
s1wx13 

=x013+met1*0.9*rxe*cos(f1

); 
s1wy13 

=y013+met2*0.9*rye*sin(f1

)+0.1; 

s2wx13 

=x013+met1*0.6*rxe*cos(f1

); 
s2wy13 

=y013+met2*0.6*rye*sin(f1

)+0.1; 
s3wx13 

=x013+met1*0.2*rxe*cos(f1

); 
s3wy13 

=y013+met2*0.2*rye*sin(f1

)+0.1; 

 
x014 =  2.65; 
y014 = 1.48; 
s14 = basi-x014; 
t141 = s14/v; 
t142 =(x014-2)/v; 
x14 =x014+rxe*cos(f1); 
y14 =y014+rye*sin(f1); 
s1x14 

=x014+0.9*rxe*cos(f1); 
s1y14 

=y014+0.9*rye*sin(f1); 
s2x14 

=x014+0.6*rxe*cos(f1); 
s2y14 

=y014+0.6*rye*sin(f1); 
s3x14 

=x014+0.3*rxe*cos(f1); 
s3y14 

=y014+0.3*rye*sin(f1); 
s4x14 

=x014+0.2*rxe*cos(f1); 
s4y14 

=y014+0.2*rye*sin(f1); 
wx14 

=x014+met1*rxe*cos(f1); 
wy14 

=y014+met2*rye*sin(f1)+0.

16; 
s1wx14 

=x014+met1*0.9*rxe*cos(f1

); 
s1wy14 

=y014+met2*0.9*rye*sin(f1

)+0.16; 
s2wx14 

=x014+met1*0.6*rxe*cos(f1

); 
s2wy14 

=y014+met2*0.6*rye*sin(f1

)+0.16; 
s3wx14 

=x014+met1*0.2*rxe*cos(f1

); 
s3wy14 

=y014+met2*0.2*rye*sin(f1

)+0.16; 
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x015 =  2.9; 
y015 = 1.3; 
s15 = basi-x015; 
t151 = s15/v; 
t152 =(x015-2)/v; 
x15 =x015+rxe*cos(f1); 
y15 =y015+rye*sin(f1); 
s1x15 

=x015+0.9*rxe*cos(f1); 
s1y15 

=y015+0.9*rye*sin(f1); 
s2x15 

=x015+0.6*rxe*cos(f1); 
s2y15 

=y015+0.6*rye*sin(f1); 
s3x15 

=x015+0.3*rxe*cos(f1); 
s3y15 

=y015+0.3*rye*sin(f1); 
s4x15 

=x015+0.2*rxe*cos(f1); 
s4y15 

=y015+0.2*rye*sin(f1); 
wx15 

=x015+met1*rxe*cos(f1); 
wy15 

=y015+met2*rye*sin(f1)+0.

11; 
s1wx15 

=x015+met1*0.9*rxe*cos(f1

); 
s1wy15 

=y015+met2*0.9*rye*sin(f1

)+0.11; 
s2wx15 

=x015+met1*0.6*rxe*cos(f1

); 
s2wy15 

=y015+met2*0.6*rye*sin(f1

)+0.11; 
s3wx15 

=x015+met1*0.2*rxe*cos(f1

); 
s3wy15 

=y015+met2*0.2*rye*sin(f1

)+0.11; 

 
x016=  2.8; 
y016 = 1.45; 
s16 = basi-x016; 
t161 = s16/v; 
t162 =(x016-2)/v; 
x16 =x016+rxe*cos(f1); 
y16 =y016+rye*sin(f1); 
s1x16 

=x016+0.9*rxe*cos(f1); 
s1y16 

=y016+0.9*rye*sin(f1); 
s2x16 

=x016+0.6*rxe*cos(f1); 

s2y16 

=y016+0.6*rye*sin(f1); 
s3x16 

=x016+0.3*rxe*cos(f1); 
s3y16 

=y016+0.3*rye*sin(f1); 
s4x16 

=x016+0.2*rxe*cos(f1); 
s4y16 

=y016+0.2*rye*sin(f1); 
wx16 

=x016+met1*rxe*cos(f1); 
wy16 

=y016+met2*rye*sin(f1)-

0.1; 
s1wx16 

=x016+met1*0.9*rxe*cos(f1

); 
s1wy16 

=y016+met2*0.9*rye*sin(f1

)-0.1; 
s2wx16 

=x016+met1*0.6*rxe*cos(f1

); 
s2wy16 

=y016+met2*0.6*rye*sin(f1

)-0.1; 
s3wx16 

=x016+met1*0.2*rxe*cos(f1

); 
s3wy16 

=y016+met2*0.2*rye*sin(f1

)-0.1; 

 
x017=  2.95; 
y017 = 1.65; 
s17 = basi-x017; 
t171 = s17/v; 
t172 =(x017-2)/v; 
x17 =x017+rxe*cos(f1); 
y17 =y017+rye*sin(f1); 
s1x17 

=x017+0.9*rxe*cos(f1); 
s1y17 

=y017+0.9*rye*sin(f1); 
s2x17 

=x017+0.6*rxe*cos(f1); 
s2y17 

=y017+0.6*rye*sin(f1); 
s3x17 

=x017+0.3*rxe*cos(f1); 
s3y17 

=y017+0.3*rye*sin(f1); 
s4x17 

=x017+0.2*rxe*cos(f1); 
s4y17 

=y017+0.2*rye*sin(f1); 
wx17 

=x017+met1*rxe*cos(f1); 
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wy17 

=y017+met2*rye*sin(f1)-

0.14; 
s1wx17 

=x017+met1*0.9*rxe*cos(f1

); 
s1wy17 

=y017+met2*0.9*rye*sin(f1

)-0.14; 
s2wx17 

=x017+met1*0.6*rxe*cos(f1

); 
s2wy17 

=y017+met2*0.6*rye*sin(f1

)-0.14; 
s3wx17 

=x017+met1*0.2*rxe*cos(f1

); 
s3wy17 

=y017+met2*0.2*rye*sin(f1

)-0.14; 

 

 
x018=  2.07; 
y018 = 1.9; 
s18 = basi-x018; 
t181 = s18/v; 
t182 =(x018-2)/v; 
x18 =x018+rxe*cos(f1); 
y18 =y018+rye*sin(f1); 
s1x18 

=x018+0.9*rxe*cos(f1); 
s1y18 

=y018+0.9*rye*sin(f1); 
s2x18 

=x018+0.6*rxe*cos(f1); 
s2y18 

=y018+0.6*rye*sin(f1); 
s3x18 

=x018+0.3*rxe*cos(f1); 
s3y18 

=y018+0.3*rye*sin(f1); 
s4x18 

=x018+0.2*rxe*cos(f1); 
s4y18 

=y018+0.2*rye*sin(f1); 
wx18=x018+met1*rxe*cos(f1

); 
wy18 

=y018+met2*rye*sin(f1)-

0.12; 
s1wx18 

=x018+met1*0.9*rxe*cos(f1

); 
s1wy18 

=y018+met2*0.9*rye*sin(f1

)-0.12; 
s2wx18 

=x018+met1*0.6*rxe*cos(f1

); 

s2wy18 

=y018+met2*0.6*rye*sin(f1

)-0.12; 
s3wx18 

=x018+met1*0.2*rxe*cos(f1

); 
s3wy18 

=y018+met2*0.2*rye*sin(f1

)-0.12; 

 
x019=  2.9; 
y019 = 1.82; 
s19 = basi-x019; 
t191 = s19/v; 
t192 =(x019-2)/v; 
x19 =x019+rxe*cos(f1); 
y19 =y019+rye*sin(f1); 
s1x19 

=x019+0.9*rxe*cos(f1); 
s1y19 

=y019+0.9*rye*sin(f1); 
s2x19 

=x019+0.6*rxe*cos(f1); 
s2y19 

=y019+0.6*rye*sin(f1); 
s3x19 

=x019+0.3*rxe*cos(f1); 
s3y19 

=y019+0.3*rye*sin(f1); 
s4x19 

=x019+0.2*rxe*cos(f1); 
s4y19 

=y019+0.2*rye*sin(f1); 
wx19 

=x019+met1*rxe*cos(f1); 
wy19 

=y019+met2*rye*sin(f1)-

0.17; 
s1wx19 

=x019+met1*0.9*rxe*cos(f1

); 
s1wy19 

=y019+met2*0.9*rye*sin(f1

)-0.17; 
s2wx19 

=x019+met1*0.6*rxe*cos(f1

); 
s2wy19 

=y019+met2*0.6*rye*sin(f1

)-0.17; 
s3wx19 

=x019+met1*0.2*rxe*cos(f1

); 
s3wy19 

=y019+met2*0.2*rye*sin(f1

)-0.17; 

 
x020=  2.6; 
y020 = 1.3; 
s20 = basi-x020; 
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t201 = s20/v; 
t202 =(x020-2)/v; 
x20 =x020+rxe*cos(f1); 
y20 =y020+rye*sin(f1); 
s1x20 

=x020+0.9*rxe*cos(f1); 
s1y20 

=y020+0.9*rye*sin(f1); 
s2x20 

=x020+0.6*rxe*cos(f1); 
s2y20 

=y020+0.6*rye*sin(f1); 
s3x20 

=x020+0.3*rxe*cos(f1); 
s3y20 

=y020+0.3*rye*sin(f1); 
s4x20 

=x020+0.2*rxe*cos(f1); 
s4y20 

=y020+0.2*rye*sin(f1); 
wx20 

=x020+met1*rxe*cos(f1); 
wy20 

=y020+met2*rye*sin(f1)-

0.08; 
s1wx20 

=x020+met1*0.9*rxe*cos(f1

); 
s1wy20 

=y020+met2*0.9*rye*sin(f1

)-0.08; 
s2wx20 

=x020+met1*0.6*rxe*cos(f1

); 
s2wy20 

=y020+met2*0.6*rye*sin(f1

)-0.08; 
s3wx20 

=x020+met1*0.2*rxe*cos(f1

); 
s3wy20 

=y020+met2*0.2*rye*sin(f1

)-0.08; 

 
fill(ypovx, ypovy,  [0.9 

0.9 0.9] ,... 
basx1, basy1, [0.76 0.36 

0] ,... 
basbx1, basby1, [0.6 0.2 

0]  ,... 
bascx1, bascy1, [0.8 0.4 

0] ,... 
basx2, basy2, [0.76 0.36 

0]  ,... 
basbx2, basby2,[0.6 0.2 

0] ,... 
bascx2, bascy2, [0.8 0.4 

0]  ,... 
x1, y1, [0.2   0.7  

0.2],... 

s1x1, s1y1, [0.3   0.75  

0.3],... 
s2x1, s2y1, [0.4   0.8  

0.4],... 
s3x1, s3y1, [0.5   0.85  

0.5],... 
s4x1, s4y1, [0.6   0.9  

0.6],... 
x2, y2, [0.2   0.7  

0.2],... 
s1x2, s1y2, [0.3   0.75  

0.3],... 
s2x2, s2y2, [0.4   0.8  

0.4],... 
s3x2, s3y2, [0.5   0.85  

0.5],... 
s4x2, s4y2, [0.6   0.9  

0.6],... 
x3, y3, [0.2   0.7  

0.2],... 
s1x3, s1y3, [0.3   0.75  

0.3],... 
s2x3, s2y3, [0.4   0.8  

0.4],... 
s3x3, s3y3, [0.5   0.85  

0.5],... 
s4x3, s4y3, [0.6   0.9  

0.6],... 
x4, y4, [0.2   0.7  

0.2],... 
s1x4, s1y4, [0.3   0.75  

0.3],... 
s2x4, s2y4, [0.4   0.8  

0.4],... 
s3x4, s3y4, [0.5   0.85  

0.5],... 
s4x4, s4y4, [0.6   0.9  

0.6],... 
x5, y5, [0.2   0.7  

0.2],... 
s1x5, s1y5, [0.3   0.75  

0.3],... 
s2x5, s2y5, [0.4   0.8  

0.4],... 
s3x5, s3y5, [0.5   0.85  

0.5],... 
s4x5, s4y5, [0.6   0.9  

0.6],... 
x6, y6, [0.2   0.7  

0.2],... 
s1x6, s1y6, [0.3   0.75  

0.3],... 
s2x6, s2y6, [0.4   0.8  

0.4],... 
s3x6, s3y6, [0.5   0.85 

0.5],... 
s4x6, s4y6, [0.6   0.9  

0.6],... 
x7, y7, [0.2   0.7  

0.2],... 
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s1x7, s1y7, [0.3   0.75  

0.3],... 
s2x7, s2y7, [0.4   0.8  

0.4],... 
s3x7, s3y7, [0.5   0.85  

0.5],... 
s4x7, s4y7, [0.6   0.9  

0.6],... 
x8, y8, [0.2   0.7  

0.2],... 
s1x8, s1y8, [0.3   0.75  

0.3],... 
s2x8, s2y8, [0.4   0.8  

0.4],... 
s3x8, s3y8, [0.5   0.85  

0.5],... 
s4x8, s4y8, [0.6   0.9  

0.6],..... 
x9, y9, [0.2   0.7 

0.2],... 
s1x9, s1y9, [0.3   0.75  

0.3],... 
s2x9, s2y9, [0.4   0.8  

0.4],... 
s3x9, s3y9, [0.5   0.85  

0.5],... 
s4x9, s4y9, [0.6   0.9  

0.6],... 
x10, y10, [0.2  0.7  

0.2],... 
s1x10, s1y10, [0.3   0.75  

0.3],... 
s2x10, s2y10, [0.4   0.8  

0.4],... 
s3x10, s3y10, [0.5   0.85  

0.5],... 
s4x10, s4y10, [0.6   0.9  

0.6],... 
x11, y11, [0.2   0.7  

0.2],... 
s1x11, s1y11, [0.3   0.75  

0.3],... 
s2x11, s2y11, [0.4   0.8  

0.4],... 
s3x11, s3y11, [0.5   0.85  

0.5],... 
s4x11, s4y11, [0.6   0.9  

0.6],... 
x12, y12, [0.2   0.7  

0.2],... 
s1x12, s1y12, [0.3   0.75  

0.3],... 
s2x12, s2y12, [0.4   0.8  

0.4],... 
s3x12, s3y12, [0.5   0.85  

0.5],... 
s4x12, s4y12, [0.6   0.9  

0.6],... 
x13, y13, [0.2   0.7  

0.2],... 

s1x13, s1y13, [0.3   0.75  

0.3],... 
s2x13, s2y13, [0.4   0.8  

0.4],... 
s3x13, s3y13, [0.5   0.85  

0.5],... 
s4x13, s4y13, [0.6   0.9  

0.6],... 
x14, y14, [0.2   0.7  

0.2],... 
s1x14, s1y14, [0.3   0.75  

0.3],... 
s2x14, s2y14, [0.4   0.8  

0.4],... 
s3x14, s3y14, [0.5   0.85  

0.5],... 
s4x14, s4y14, [0.6   0.9  

0.6],.... 
x15, y15, [0.2   0.7  

0.2],... 
s1x15, s1y15, [0.3   0.75  

0.3],... 
s2x15, s2y15, [0.4   0.8  

0.4],... 
s3x15, s3y15, [0.5   0.85  

0.5],... 
s4x15, s4y15, [0.6   0.9  

0.6],..... 
x16, y16, [0.2   0.7  

0.2],... 
s1x16, s1y16, [0.3   0.75  

0.3],... 
s2x16, s2y16, [0.4   0.8  

0.4],... 
s3x16, s3y16, [0.5   0.85  

0.5],... 
s4x16, s4y16, [0.6   0.9  

0.6],... 
x17, y17, [0.2   0.7  

0.2],... 
s1x17, s1y17, [0.3   0.75  

0.3],... 
s2x17, s2y17, [0.4   0.8  

0.4],... 
s3x17, s3y17, [0.5   0.85  

0.5],... 
s4x17, s4y17, [0.6   0.9  

0.6],... 
x18, y18, [0.2   0.7  

0.2],... 
s1x18, s1y18, [0.3   0.75  

0.3],... 
s2x18, s2y18, [0.4   0.8  

0.4],... 
s3x18, s3y18, [0.5   0.85  

0.5],... 
s4x18, s4y18, [0.6   0.9  

0.6],... 
x19, y19, [0.2   0.7  

0.2],... 
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s1x19, s1y19, [0.3   0.75  

0.3],... 
s2x19, s2y19, [0.4   0.8  

0.4],... 
s3x19, s3y19, [0.5   0.85  

0.5],... 
s4x19, s4y19, [0.6   0.9  

0.6],... 
x20, y20, [0.2   0.7  

0.2],... 
s1x20, s1y20, [0.3   0.75  

0.3],... 
s2x20, s2y20, [0.4   0.8  

0.4],... 
s3x20, s3y20, [0.5   0.85  

0.5],... 
s4x20, s4y20, [0.6   0.9  

0.6],... 
xcl,ycl, [0.2   0.7  

0.2],... 
s1xcl,s1ycl, [0.3   0.75  

0.3],... 
s2xcl,s2ycl, [0.4   0.8  

0.4],... 
s3xcl,s3ycl, [0.5   0.85  

0.5],... 
s4xcl,s4ycl, [0.6   0.9  

0.6],... 
wx1, wy1, [0.8 0 0],... 
s1wx1, s1wy1, [0.9 0.2 

0.2],... 
s2wx1, s2wy1, [1 0.4 

0.4],... 
s3wx1, s3wy1, [1 0.7 

0.7],... 
wx2, wy2, [0.8 0 0],... 
s1wx2, s1wy2, [0.9 0.2 

0.2],... 
s2wx2, s2wy2, [1 0.4 

0.4],... 
s3wx2, s3wy2, [1 0.7 

0.7],... 
wx3, wy3, [0.8 0 0],... 
s1wx3, s1wy3, [0.9 0.2 

0.2],... 
s2wx3, s2wy3, [1 0.4 

0.4],... 
s3wx3, s3wy3, [1 0.7 

0.7],... 
wx4, wy4, [0.8 0 0],... 
s1wx4, s1wy4, [0.9 0.2 

0.2],... 
s2wx4, s2wy4, [1 0.4 

0.4],... 
s3wx4, s3wy4, [1 0.7 

0.7],... 
wx5, wy5, [0.8 0 0],... 
s1wx5, s1wy5, [0.9 0.2 

0.2],... 

s2wx5, s2wy5, [1 0.4 

0.4],... 
s3wx5, s3wy5, [1 0.7 

0.7],... 
wx6, wy6, [0.8 0 0],... 
s1wx6, s1wy6, [0.9 0.2 

0.2],... 
s2wx6, s2wy6, [1 0.4 

0.4],... 
s3wx6, s3wy6, [1 0.7 

0.7],... 
wx7, wy7, [0.8 0 0],... 
s1wx7, s1wy7, [0.9 0.2 

0.2],... 
s2wx7, s2wy7, [1 0.4 

0.4],... 
s3wx7, s3wy7, [1 0.7 

0.7],... 
wx8, wy8, [0.8 0 0],... 
s1wx8, s1wy8, [0.9 0.2 

0.2],... 
s2wx8, s2wy8, [1 0.4 

0.4],... 
s3wx8, s3wy8, [1 0.7 

0.7],... 
wx9, wy9, [0.8 0 0],... 
s1wx9, s1wy9, [0.9 0.2 

0.2],... 
s2wx9, s2wy9, [1 0.4 

0.4],... 
s3wx9, s3wy9, [1 0.7 

0.7],... 
wx10, wy10, [0.8 0 0],... 
s1wx10, s1wy10, [0.9 0.2 

0.2],... 
s2wx10, s2wy10, [1 0.4 

0.4],... 
s3wx10, s3wy10, [1 0.7 

0.7],... 
wx11, wy11, [0.8 0 0],... 
s1wx11, s1wy11, [0.9 0.2 

0.2],... 
s2wx11, s2wy11, [1 0.4 

0.4],... 
s3wx11, s3wy11, [1 0.7 

0.7],... 
wx12, wy12, [0.8 0 0],... 
s1wx12, s1wy12, [0.9 0.2 

0.2],... 
s2wx12, s2wy12, [1 0.4 

0.4],... 
s3wx12, s3wy12, [1 0.7 

0.7],... 
wx13, wy13, [0.8 0 0],... 
s1wx13, s1wy13, [0.9 0.2 

0.2],... 
s2wx13, s2wy13, [1 0.4 

0.4],... 
s3wx13, s3wy13, [1 0.7 

0.7],... 
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wx14, wy14, [0.8 0 0],... 
s1wx14, s1wy14, [0.9 0.2 

0.2],... 
s2wx14, s2wy14, [1 0.4 

0.4],... 
s3wx14, s3wy14, [1 0.7 

0.7],... 
wx15, wy15, [0.8 0 0],... 
s1wx15, s1wy15, [0.9 0.2 

0.2],... 
s2wx15, s2wy15, [1 0.4 

0.4],... 
s3wx15, s3wy15, [1 0.7 

0.7],... 
wx16, wy16, [0.8 0 0],... 
s1wx16, s1wy16, [0.9 0.2 

0.2],... 
s2wx16, s2wy16, [1 0.4 

0.4],... 
s3wx16, s3wy16, [1 0.7 

0.7],... 
wx17, wy17, [0.8 0 0],... 
s1wx17, s1wy17, [0.9 0.2 

0.2],... 
s2wx17, s2wy17, [1 0.4 

0.4],... 
s3wx17, s3wy17, [1 0.7 

0.7],... 
wx18, wy18, [0.8 0 0],... 

s1wx18, s1wy18, [0.9 0.2 

0.2],... 
s2wx18, s2wy18, [1 0.4 

0.4],... 
s3wx18, s3wy18, [1 0.7 

0.7],... 
wx19, wy19, [0.8 0 0],... 
s1wx19, s1wy19, [0.9 0.2 

0.2],... 
s2wx19, s2wy19, [1 0.4 

0.4],... 
s3wx19, s3wy19, [1 0.7 

0.7],... 
wx20, wy20, [0.8 0 0],... 
s1wx20, s1wy20, [0.9 0.2 

0.2],... 
s2wx20, s2wy20, [1 0.4 

0.4],... 
s3wx20, s3wy20, [1 0.7 

0.7],... 
xna,yna, [0.8 0 0],... 
s1xna,s1yna, [0.9 0.2 

0.2],... 
s2xna,s2yna, [1 0.4 

0.4],... 
s3xna,s3yna, [1 0.7 

0.7],... 
'LineStyle','none') 

 
axis([1.7 3.2 0.75  2.5]); 
text(1.9 , 2.35, '+','FontSize',20) 
text(1.85 , 2.27, 'AΝΟΓΟ','FontSize',12) 
text(2.95 , 2.35, '-','FontSize',22) 
text(2.85 , 2.27, 'ΚΑΘΟΓΟ','FontSize',12) 
text(2.34 , 2.3, '+','FontSize',10) 
text(2.34 , 2.405, '-','FontSize',16) 

 

 
text(2.4 , 2.3, 'Na','FontSize',12) 
text(2.4 , 2.405, 'Cl','FontSize',12) 

 
text(2.45 , 2.315, '+','FontSize',10) 
text(2.45 , 2.43, '-','FontSize',16) 
% 

 
axis off 
pause(2) 

 
i =1; 

 
% pause(5) 
tol = 5*T; 
for t =tol:-0.01:0 
% 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%% 
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if (stam==1) 
cc=stam; 
while (cc==1) 
cc=stam; 
pause(ryte); 
if (status==1) 
return 
end 
end 
end 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%% 
tt = tol-t; 

 
m = fix(t/T); 
m1=fix(tt/T); 

 
 

 

 

 

% 1o tmhma kinisis 
if (m*T<=t)&(t<m*T+t11) 
xx1 =x1+v*(t-m*T); 
s1xx1 =s1x1+v*(t-m*T); 
 

s2xx1 =s2x1+v*(t-m*T); 
s3xx1 =s3x1+v*(t-m*T); 
s4xx1 =s4x1+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t21) 
xx2 =x2+v*(t-m*T); 
s1xx2 =s1x2+v*(t-m*T); 
s2xx2 =s2x2+v*(t-m*T); 
s3xx2 =s3x2+v*(t-m*T); 
s4xx2 =s4x2+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t31) 
xx3 =x3+v*(t-m*T); 
s1xx3 =s1x3+v*(t-m*T); 
s2xx3 =s2x3+v*(t-m*T); 
s3xx3 =s3x3+v*(t-m*T); 
s4xx3 =s4x3+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t41) 
xx4 =x4+v*(t-m*T); 
s1xx4 =s1x4+v*(t-m*T); 
s2xx4 =s2x4+v*(t-m*T); 
s3xx4 =s3x4+v*(t-m*T); 
s4xx4 =s4x4+v*(t-m*T); 
else 
end 

 

if (m*T<=t)&(t<m*T+t51) 
xx5 =x5+v*(t-m*T); 
s1xx5 =s1x5+v*(t-m*T); 
s2xx5 =s2x5+v*(t-m*T); 
s3xx5 =s3x5+v*(t-m*T); 
s4xx5 =s4x5+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t61) 
xx6 =x6+v*(t-m*T); 
s1xx6 =s1x6+v*(t-m*T); 
s2xx6 =s2x6+v*(t-m*T); 
s3xx6 =s3x6+v*(t-m*T); 
s4xx6 =s4x6+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t71) 
xx7 =x7+v*(t-m*T); 
s1xx7 =s1x7+v*(t-m*T); 
s2xx7 =s2x7+v*(t-m*T); 
s3xx7 =s3x7+v*(t-m*T); 
s4xx7 =s4x7+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t81) 
xx8 =x8+v*(t-m*T); 
s1xx8 =s1x8+v*(t-m*T); 
s2xx8 =s2x8+v*(t-m*T); 
s3xx8 =s3x8+v*(t-m*T); 
s4xx8 =s4x8+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t91) 
xx9 =x9+v*(t-m*T); 
s1xx9 =s1x9+v*(t-m*T); 
s2xx9 =s2x9+v*(t-m*T); 
s3xx9 =s3x9+v*(t-m*T); 
s4xx9 =s4x9+v*(t-m*T); 
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else 
end 

 
if (m*T<=t)&(t<m*T+t101) 
xx10 =x10+v*(t-m*T); 
s1xx10 =s1x10+v*(t-m*T); 
s2xx10 =s2x10+v*(t-m*T); 
s3xx10 =s3x10+v*(t-m*T); 
s4xx10 =s4x10+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t111) 
xx11 =x11+v*(t-m*T); 
s1xx11 =s1x11+v*(t-m*T); 
s2xx11 =s2x11+v*(t-m*T); 
s3xx11 =s3x11+v*(t-m*T); 
s4xx11 =s4x11+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t121) 
xx12 =x12+v*(t-m*T); 
s1xx12 =s1x12+v*(t-m*T); 
s2xx12 =s2x12+v*(t-m*T); 
s3xx12 =s3x12+v*(t-m*T); 
s4xx12 =s4x12+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t131) 
xx13 =x13+v*(t-m*T); 
s1xx13 =s1x13+v*(t-m*T); 
s2xx13 =s2x13+v*(t-m*T); 
s3xx13 =s3x13+v*(t-m*T); 
s4xx13 =s4x13+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t141) 
xx14 =x14+v*(t-m*T); 
s1xx14 =s1x14+v*(t-m*T); 
s2xx14 =s2x14+v*(t-m*T); 
s3xx14 =s3x14+v*(t-m*T); 
s4xx14 =s4x14+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t151) 
xx15 =x15+v*(t-m*T); 
s1xx15 =s1x15+v*(t-m*T); 
s2xx15 =s2x15+v*(t-m*T); 
s3xx15 =s3x15+v*(t-m*T); 
s4xx15 =s4x15+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t161) 
xx16 =x16+v*(t-m*T); 

s1xx16 =s1x16+v*(t-m*T); 
s2xx16 =s2x16+v*(t-m*T); 
s3xx16 =s3x16+v*(t-m*T); 
s4xx16 =s4x16+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t171) 
xx17 =x17+v*(t-m*T); 
s1xx17 =s1x17+v*(t-m*T); 
s2xx17 =s2x17+v*(t-m*T); 
s3xx17 =s3x17+v*(t-m*T); 
s4xx17 =s4x17+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t181) 
xx18 =x18+v*(t-m*T); 
s1xx18 =s1x18+v*(t-m*T); 
s2xx18 =s2x18+v*(t-m*T); 
s3xx18 =s3x18+v*(t-m*T); 
s4xx18 =s4x18+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t191) 
xx19 =x19+v*(t-m*T); 
s1xx19 =s1x19+v*(t-m*T); 
s2xx19 =s2x19+v*(t-m*T); 
s3xx19 =s3x19+v*(t-m*T); 
s4xx19 =s4x19+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t201) 
xx20 =x20+v*(t-m*T); 
s1xx20 =s1x20+v*(t-m*T); 
s2xx20 =s2x20+v*(t-m*T); 
s3xx20 =s3x20+v*(t-m*T); 
s4xx20 =s4x20+v*(t-m*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t11) 
xxx1 =wx1+v*(tt-m1*T); 
s1xxx1 =s1wx1+v*(tt-

m1*T); 
s2xxx1 =s2wx1+v*(tt-

m1*T); 
s3xxx1 =s3wx1+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t21) 
xxx2 =wx2+v*(tt-m1*T); 
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s1xxx2 =s1wx2+v*(tt-

m1*T); 
s2xxx2 =s2wx2+v*(tt-

m1*T); 
s3xxx2 =s3wx2+v*(tt-

m1*T); 
else 
end 
% 
if 

(m1*T<=tt)&(tt<m1*T+t31) 
xxx3 =wx3+v*(tt-m1*T); 
s1xxx3 =s1wx3+v*(tt-

m1*T); 
s2xxx3 =s2wx3+v*(tt-

m1*T); 
s3xxx3 =s3wx3+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t41) 
xxx4 =wx4+v*(tt-m1*T); 
s1xxx4 =s1wx4+v*(tt-

m1*T); 
s2xxx4 =s2wx4+v*(tt-

m1*T); 
s3xxx4 =s3wx4+v*(tt-

m1*T); 
else 
end 

 

 
if 

(m1*T<=tt)&(tt<m1*T+t51) 
xxx5 =wx5+v*(tt-m1*T); 
s1xxx5 =s1wx5+v*(tt-

m1*T); 
s2xxx5 =s2wx5+v*(tt-

m1*T); 
s3xxx5 =s3wx5+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t61) 
xxx6 =wx6+v*(tt-m1*T); 
s1xxx6=s1wx6+v*(tt-m1*T); 
s2xxx6 =s2wx6+v*(tt-

m1*T); 
s3xxx6 =s3wx6+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t71) 

xxx7 =wx7+v*(tt-m1*T); 
s1xxx7 =s1wx7+v*(tt-

m1*T); 
s2xxx7 =s2wx7+v*(tt-

m1*T); 
s3xxx7 =s3wx7+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t81) 
xxx8 =wx8+v*(tt-m1*T); 
s1xxx8 =s1wx8+v*(tt-

m1*T); 
s2xxx8 =s2wx8+v*(tt-

m1*T); 
s3xxx8 =s3wx8+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t91) 
xxx9 =wx9+v*(tt-m1*T); 
s1xxx9 =s1wx9+v*(tt-

m1*T); 
s2xxx9 =s2wx9+v*(tt-

m1*T); 
s3xxx9=s3wx9+v*(tt-m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t101) 
xxx10 =wx10+v*(tt-m1*T); 
s1xxx10 =s1wx10+v*(tt-

m1*T); 
s2xxx10 =s2wx10+v*(tt-

m1*T); 
s3xxx10 =s3wx10+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t111) 
xxx11 =wx11+v*(tt-m1*T); 
s1xxx11 =s1wx11+v*(tt-

m1*T); 
s2xxx11 =s2wx11+v*(tt-

m1*T); 
s3xxx11 =s3wx11+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t121) 
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xxx12 =wx12+v*(tt-m1*T); 
s1xxx12 =s1wx12+v*(tt-

m1*T); 
s2xxx12 =s2wx12+v*(tt-

m1*T); 
s3xxx12 =s3wx12+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t131) 
xxx13 =wx13+v*(tt-m1*T); 
s1xxx13 =s1wx13+v*(tt-

m1*T); 
s2xxx13 =s2wx13+v*(tt-

m1*T); 
s3xxx13 =s3wx13+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t141) 
xxx14 =wx14+v*(tt-m1*T); 
s1xxx14 =s1wx14+v*(tt-

m1*T); 
s2xxx14 =s2wx14+v*(tt-

m1*T); 
s3xxx14 =s3wx14+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t151) 
xxx15 =wx15+v*(tt-m1*T); 
s1xxx15 =s1wx15+v*(tt-

m1*T); 
s2xxx15 =s2wx15+v*(tt-

m1*T); 
s3xxx15 =s3wx15+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t161) 
xxx16 =wx16+v*(tt-m1*T); 
s1xxx16 =s1wx16+v*(tt-

m1*T); 
s2xxx16 =s2wx16+v*(tt-

m1*T); 

s3xxx16 =s3wx16+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t171) 
xxx17 =wx17+v*(tt-m1*T); 
s1xxx17 =s1wx17+v*(tt-

m1*T); 
s2xxx17 =s2wx17+v*(tt-

m1*T); 
s3xxx17 =s3wx17+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t181) 
xxx18 =wx18+v*(tt-m1*T); 
s1xxx18 =s1wx18+v*(tt-

m1*T); 
s2xxx18 =s2wx18+v*(tt-

m1*T); 
s3xxx18 =s3wx18+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t191) 
xxx19 =wx19+v*(tt-m1*T); 
s1xxx19 =s1wx19+v*(tt-

m1*T); 
s2xxx19 =s2wx19+v*(tt-

m1*T); 
s3xxx19 =s3wx19+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t201) 
xxx20 =wx20+v*(tt-m1*T); 
s1xxx20 =s1wx20+v*(tt-

m1*T); 
s2xxx20 =s2wx20+v*(tt-

m1*T); 
s3xxx20 =s3wx20+v*(tt-

m1*T); 
else 
end

%%%%%%%%%%%%%%%%%%%%%%%%%

% 

 
%     % 2o tmhma kinisis 
% 

if 

(m*T+t11<=t)&(t<m*T+t11+t

12) 
xx1 =x00+2+v*(t-t11-m*T); 
s1xx1 =s1x00+2+v*(t-t11-

m*T); 
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s2xx1 =s2x00+2+v*(t-t11-

m*T); 
s3xx1 =s3x00+2+v*(t-t11-

m*T); 
s4xx1 =s4x00+2+v*(t-t11-

m*T); 
else 
end 

 

 
if 

(m*T+t21<=t)&(t<m*T+t21+t

22) 
xx2 =x00+2+v*(t-t21-m*T); 
s1xx2 =s1x00+2+v*(t-t21-

m*T); 
s2xx2 =s2x00+2+v*(t-t21-

m*T); 
s3xx2 =s3x00+2+v*(t-t21-

m*T); 
s4xx2 =s4x00+2+v*(t-t21-

m*T); 
else 
end 

 
if 

(m*T+t31<=t)&(t<m*T+t31+t

32) 
xx3 =x00+2+v*(t-t31-m*T); 
s1xx3 =s1x00+2+v*(t-t31-

m*T); 
s2xx3 =s2x00+2+v*(t-t31-

m*T); 
s3xx3 =s3x00+2+v*(t-t31-

m*T); 
s4xx3 =s4x00+2+v*(t-t31-

m*T); 
else 
end 

 
if 

(m*T+t41<=t)&(t<m*T+t41+t

42) 
xx4 =x00+2+v*(t-t41-m*T); 
s1xx4 =s1x00+2+v*(t-t41-

m*T); 
s2xx4 =s2x00+2+v*(t-t41-

m*T); 
s3xx4 =s3x00+2+v*(t-t41-

m*T); 
s4xx4 =s4x00+2+v*(t-t41-

m*T); 
else 
end 

 
if 

(m*T+t51<=t)&(t<m*T+t51+t

52) 
xx5 =x00+2+v*(t-t51-m*T); 

s1xx5 =s1x00+2+v*(t-t51-

m*T); 
s2xx5 =s2x00+2+v*(t-t51-

m*T); 
s3xx5 =s3x00+2+v*(t-t51-

m*T); 
s4xx5 =s4x00+2+v*(t-t51-

m*T); 
else 
end 

 
if 

(m*T+t61<=t)&(t<m*T+t61+t

62) 
xx6 =x00+2+v*(t-t61-m*T); 
s1xx6 =s1x00+2+v*(t-t61-

m*T); 
s2xx6 =s2x00+2+v*(t-t61-

m*T); 
s3xx6 =s3x00+2+v*(t-t61-

m*T); 
s4xx6 =s4x00+2+v*(t-t61-

m*T); 
else 
end 

 
if 

(m*T+t71<=t)&(t<m*T+t71+t

72) 
xx7 =x00+2+v*(t-t71-m*T); 
s1xx7 =s1x00+2+v*(t-t71-

m*T); 
s2xx7 =s2x00+2+v*(t-t71-

m*T); 
s3xx7 =s3x00+2+v*(t-t71-

m*T); 
s4xx7 =s4x00+2+v*(t-t71-

m*T); 
else 
end 

 

 
if 

(m*T+t81<=t)&(t<m*T+t81+t

82) 
xx8 =x00+2+v*(t-t81-m*T); 
s1xx8 =s1x00+2+v*(t-t81-

m*T); 
s2xx8 =s2x00+2+v*(t-t81-

m*T); 
s3xx8 =s3x00+2+v*(t-t81-

m*T); 
s4xx8 =s4x00+2+v*(t-t81-

m*T); 
else 
end 
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if 

(m*T+t91<=t)&(t<m*T+t91+t

92) 
xx9 =x00+2+v*(t-t91-m*T); 
s1xx9 =s1x00+2+v*(t-t91-

m*T); 
s2xx9 =s2x00+2+v*(t-t91-

m*T); 
s3xx9 =s3x00+2+v*(t-t91-

m*T); 
s4xx9 =s4x00+2+v*(t-t91-

m*T); 
else 
end 

 

 
if 

(m*T+t101<=t)&(t<m*T+t101

+t102) 
xx10 =x00+2+v*(t-t101-

m*T); 
s1xx10 =s1x00+2+v*(t-

t101-m*T); 
s2xx10 =s2x00+2+v*(t-

t101-m*T); 
s3xx10  =s3x00+2+v*(t-

t101-m*T); 
s4xx10  =s4x00+2+v*(t-

t101-m*T); 
else 
end 

 
if 

(m*T+t111<=t)&(t<m*T+t111

+t112) 
xx11 =x00+2+v*(t-t111-

m*T); 
s1xx11 =s1x00+2+v*(t-

t111-m*T); 
s2xx11 =s2x00+2+v*(t-

t111-m*T); 
s3xx11  =s3x00+2+v*(t-

t111-m*T); 
s4xx11  =s4x00+2+v*(t-

t111-m*T); 
else 
end 

 
if 

(m*T+t121<=t)&(t<m*T+t121

+t122) 
xx12 =x00+2+v*(t-t121-

m*T); 
s1xx12 =s1x00+2+v*(t-

t121-m*T); 
s2xx12 =s2x00+2+v*(t-

t121-m*T); 
s3xx12  =s3x00+2+v*(t-

t121-m*T); 

s4xx12  =s4x00+2+v*(t-

t121-m*T); 
else 
end 

 
if 

(m*T+t131<=t)&(t<m*T+t131

+t132) 
xx13 =x00+2+v*(t-t131-

m*T); 
s1xx13 =s1x00+2+v*(t-

t131-m*T); 
s2xx13 =s2x00+2+v*(t-

t131-m*T); 
s3xx13  =s3x00+2+v*(t-

t131-m*T); 
s4xx13  =s4x00+2+v*(t-

t131-m*T); 
else 
end 

 
if 

(m*T+t141<=t)&(t<m*T+t141

+t142) 
xx14 =x00+2+v*(t-t141-

m*T); 
s1xx14 =s1x00+2+v*(t-

t141-m*T); 
s2xx14 =s2x00+2+v*(t-

t141-m*T); 
s3xx14  =s3x00+2+v*(t-

t141-m*T); 
s4xx14  =s4x00+2+v*(t-

t141-m*T); 
else 
end 

 
if 

(m*T+t151<=t)&(t<m*T+t151

+t152) 
xx15 =x00+2+v*(t-t151-

m*T); 
s1xx15 =s1x00+2+v*(t-

t151-m*T); 
s2xx15 =s2x00+2+v*(t-

t151-m*T); 
s3xx15  =s3x00+2+v*(t-

t151-m*T); 
s4xx15  =s4x00+2+v*(t-

t151-m*T); 
else 
end 

 
if 

(m*T+t161<=t)&(t<m*T+t161

+t162) 
xx16 =x00+2+v*(t-t161-

m*T); 
s1xx16 =s1x00+2+v*(t-

t161-m*T); 
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s2xx16 =s2x00+2+v*(t-

t161-m*T); 
s3xx16  =s3x00+2+v*(t-

t161-m*T); 
s4xx16  =s4x00+2+v*(t-

t161-m*T); 
ex16=2+v*(t-t161-m*T); 
else 
end 

 
if 

(m*T+t171<=t)&(t<m*T+t171

+t172) 
xx17 =x00+2+v*(t-t171-

m*T); 
s1xx17 =s1x00+2+v*(t-

t171-m*T); 
s2xx17 =s2x00+2+v*(t-

t171-m*T); 
s3xx17  =s3x00+2+v*(t-

t171-m*T); 
s4xx17  =s4x00+2+v*(t-

t171-m*T); 
else 
end 

 
if 

(m*T+t181<=t)&(t<m*T+t181

+t182) 
xx18 =x00+2+v*(t-t181-

m*T); 
s1xx18 =s1x00+2+v*(t-

t181-m*T); 
s2xx18 =s2x00+2+v*(t-

t181-m*T); 
s3xx18  =s3x00+2+v*(t-

t181-m*T); 
s4xx18  =s4x00+2+v*(t-

t181-m*T); 
else 
end 

 
if 

(m*T+t191<=t)&(t<m*T+t191

+t192) 
xx19 =x00+2+v*(t-t191-

m*T); 
s1xx19 =s1x00+2+v*(t-

t191-m*T); 
s2xx19 =s2x00+2+v*(t-

t191-m*T); 
s3xx19  =s3x00+2+v*(t-

t191-m*T); 
s4xx19  =s4x00+2+v*(t-

t191-m*T); 
else 
end 

 

if 

(m*T+t201<=t)&(t<m*T+t201

+t202) 
xx20 =x00+2+v*(t-t201-

m*T); 
s1xx20 =s1x00+2+v*(t-

t201-m*T); 
s2xx20 =s2x00+2+v*(t-

t201-m*T); 
s3xx20 =s3x00+2+v*(t-

t201-m*T); 
s4xx20 =s4x00+2+v*(t-

t201-m*T); 
else 
end 

 
if 

(m1*T+t11<=tt)&(tt<m1*T+t

11+t12) 
xxx1 =wx00+2+v*(tt-t11-

m1*T); 
s1xxx1 =s1wx00+2+v*(tt-

t11-m1*T); 
s2xxx1 =s2wx00+2+v*(tt-

t11-m1*T); 
s3xxx1 =s3wx00+2+v*(tt-

t11-m1*T); 
else 
end 

 
if 

(m1*T+t21<=tt)&(tt<m1*T+t

21+t22) 
xxx2 =wx00+2+v*(tt-t21-

m1*T); 
s1xxx2 =s1wx00+2+v*(tt-

t21-m1*T); 
s2xxx2 =s2wx00+2+v*(tt-

t21-m1*T); 
s3xxx2 =s3wx00+2+v*(tt-

t21-m1*T); 
else 
end 

 
if 

(m1*T+t31<=tt)&(tt<m1*T+t

31+t32) 
xxx3 =wx00+2+v*(tt-t31-

m1*T); 
s1xxx3 =s1wx00+2+v*(tt-

t31-m1*T); 
s2xxx3 =s2wx00+2+v*(tt-

t31-m1*T); 
s3xxx3 =s3wx00+2+v*(tt-

t31-m1*T); 
else 
end 
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if 

(m1*T+t41<=tt)&(tt<m1*T+t

41+t42) 
xxx4 =wx00+2+v*(tt-t41-

m1*T); 
s1xxx4 =s1wx00+2+v*(tt-

t41-m1*T); 
s2xxx4 =s2wx00+2+v*(tt-

t41-m1*T); 
s3xxx4 =s3wx00+2+v*(tt-

t41-m1*T); 
else 
end 

 
if 

(m1*T+t51<=tt)&(tt<m1*T+t

51+t52) 
xxx5 =wx00+2+v*(tt-t51-

m1*T); 
s1xxx5 =s1wx00+2+v*(tt-

t51-m1*T); 
s2xxx5 =s2wx00+2+v*(tt-

t51-m1*T); 
s3xxx5 =s3wx00+2+v*(tt-

t51-m1*T); 
else 
end 

 
if 

(m1*T+t61<=tt)&(tt<m1*T+t

61+t62) 
xxx6 =wx00+2+v*(tt-t61-

m1*T); 
s1xxx6 =s1wx00+2+v*(tt-

t61-m1*T); 
s2xxx6 =s2wx00+2+v*(tt-

t61-m1*T); 
s3xxx6 =s3wx00+2+v*(tt-

t61-m1*T); 
else 
end 

 
if 

(m1*T+t71<=tt)&(tt<m1*T+t

71+t72) 
xxx7 =wx00+2+v*(tt-t71-

m1*T); 
s1xxx7 =s1wx00+2+v*(tt-

t71-m1*T); 
s2xxx7 =s2wx00+2+v*(tt-

t71-m1*T); 
s3xxx7 =s3wx00+2+v*(tt-

t71-m1*T); 
else 
end 

 
if 

(m1*T+t81<=tt)&(tt<m1*T+t

81+t82) 

xxx8 =wx00+2+v*(tt-t81-

m1*T); 
s1xxx8 =s1wx00+2+v*(tt-

t81-m1*T); 
s2xxx8 =s2wx00+2+v*(tt-

t81-m1*T); 
s3xxx8 =s3wx00+2+v*(tt-

t81-m1*T); 
else 
end 

 
if 

(m1*T+t91<=tt)&(tt<m1*T+t

91+t92) 
xxx9 =wx00+2+v*(tt-t91-

m1*T); 
s1xxx9 =s1wx00+2+v*(tt-

t91-m1*T); 
s2xxx9 =s2wx00+2+v*(tt-

t91-m1*T); 
s3xxx9 =s3wx00+2+v*(tt-

t91-m1*T); 
else 
end 

 
if 

(m1*T+t101<=tt)&(tt<m1*T+

t101+t102) 
xxx10 =wx00+2+v*(tt-t101-

m1*T); 
s1xxx10 =s1wx00+2+v*(tt-

t101-m1*T); 
s2xxx10 =s2wx00+2+v*(tt-

t101-m1*T); 
s3xxx10 =s3wx00+2+v*(tt-

t101-m1*T); 
else 
end 

 
if 

(m1*T+t111<=tt)&(tt<m1*T+

t111+t112) 
xxx11 =wx00+2+v*(tt-t111-

m1*T); 
s1xxx11 =s1wx00+2+v*(tt-

t111-m1*T); 
s2xxx11 =s2wx00+2+v*(tt-

t111-m1*T); 
s3xxx11 =s3wx00+2+v*(tt-

t111-m1*T); 
else 
end 

 
if 

(m1*T+t121<=tt)&(tt<m1*T+

t121+t122) 
xxx12 =wx00+2+v*(tt-t121-

m1*T); 
s1xxx12 =s1wx00+2+v*(tt-

t121-m1*T); 
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s2xxx12 =s2wx00+2+v*(tt-

t121-m1*T); 
s3xxx12 =s3wx00+2+v*(tt-

t121-m1*T); 
else 
end 

 
if 

(m1*T+t131<=tt)&(tt<m1*T+

t131+t132) 
xxx13 =wx00+2+v*(tt-t131-

m1*T); 
s1xxx13 =s1wx00+2+v*(tt-

t131-m1*T); 
s2xxx13 =s2wx00+2+v*(tt-

t131-m1*T); 
s3xxx13 =s3wx00+2+v*(tt-

t131-m1*T); 
else 
end 

 
if 

(m1*T+t141<=tt)&(tt<m1*T+

t141+t142) 
xxx14 =wx00+2+v*(tt-t141-

m1*T); 
s1xxx14 =s1wx00+2+v*(tt-

t141-m1*T); 
s2xxx14 =s2wx00+2+v*(tt-

t141-m1*T); 
s3xxx14 =s3wx00+2+v*(tt-

t141-m1*T); 
else 
end 

 
if 

(m1*T+t151<=tt)&(tt<m1*T+

t151+t152) 
xxx15 =wx00+2+v*(t-t151-

m1*T); 
s1xxx15 =s1wx00+2+v*(tt-

t151-m1*T); 
s2xxx15 =s2wx00+2+v*(tt-

t151-m1*T); 
s3xxx15 =s3wx00+2+v*(tt-

t151-m1*T); 
else 
end 

 
if 

(m1*T+t161<=tt)&(tt<m1*T+

t161+t162) 
xxx16 =wx00+2+v*(tt-t161-

m1*T); 
s1xxx16 =s1wx00+2+v*(tt-

t161-m1*T); 
s2xxx16 =s2wx00+2+v*(tt-

t161-m1*T); 
s3xxx16 =s3wx00+2+v*(tt-

t161-m1*T); 

else 
end 

 
if 

(m1*T+t171<=tt)&(tt<m1*T+

t171+t172) 
xxx17 =wx00+2+v*(tt-t171-

m1*T); 
s1xxx17 =s1wx00+2+v*(tt-

t171-m1*T); 
s2xxx17 =s2wx00+2+v*(tt-

t171-m1*T); 
s3xxx17 =s3wx00+2+v*(tt-

t171-m1*T); 
else 
end 

 
if 

(m1*T+t181<=tt)&(tt<m1*T+

t181+t182) 
xxx18 =wx00+2+v*(tt-t181-

m1*T); 
s1xxx18 =s1wx00+2+v*(tt-

t181-m1*T); 
s2xxx18 =s2wx00+2+v*(tt-

t181-m1*T); 
s3xxx18 =s3wx00+2+v*(tt-

t181-m1*T); 
else 
end 

 
if 

(m1*T+t191<=tt)&(tt<m1*T+

t191+t192) 
xxx19 =wx00+2+v*(tt-t191-

m1*T); 
s1xxx19 =s1wx00+2+v*(tt-

t191-m1*T); 
s2xxx19 =s2wx00+2+v*(tt-

t191-m1*T); 
s3xxx19 =s3wx00+2+v*(tt-

t191-m1*T); 
else 
end 

 
if 

(m1*T+t201<=tt)&(tt<m1*T+

t201+t202) 
xxx20 =wx00+2+v*(tt-t201-

m1*T); 
s1xxx20 =s1wx00+2+v*(tt-

t201-m1*T); 
s2xxx20 =s2wx00+2+v*(tt-

t201-m1*T); 
s3xxx20 =s3wx00+2+v*(tt-

t201-m1*T); 
else 
end 
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% % 
fill(ypovx, ypovy, [0.9 

0.9 0.9] ,... 
basx1, basy1, [0.76 0.36 

0] ,... 
basbx1, basby1, [0.6 0.2 

0]  ,... 
bascx1, bascy1, [0.8 0.4 

0] ,... 
basx2, basy2, [0.76 0.36 

0]  ,... 
basbx2, basby2,[0.6 0.2 

0] ,... 
bascx2, bascy2, [0.8 0.4 

0]  ,... 
xx1, y1, [0.2   0.7  

0.2],... 
s1xx1, s1y1, [0.3   0.75  

0.3],... 
s2xx1, s2y1, [0.4   0.8  

0.4],... 
s3xx1, s3y1, [0.5   0.85  

0.5],... 
s4xx1, s4y1, [0.6   0.9  

0.6],... 
xxx1, wy1, [0.8 0 0],... 
s1xxx1, s1wy1, [0.9 0.2 

0.2],... 
s2xxx1, s2wy1, [1 0.4 

0.4],... 
s3xxx1, s3wy1, [1 0.7 

0.7],... 
xx2, y2, [0.2   0.7  

0.2],... 
s1xx2, s1y2, [0.3   0.75  

0.3],... 
s2xx2, s2y2, [0.4   0.8  

0.4],... 
s3xx2, s3y2, [0.5   0.85  

0.5],... 
s4xx2, s4y2, [0.6   0.9  

0.6],... 
xxx2, wy2, [0.8 0 0],... 
s1xxx2, s1wy2, [0.9 0.2 

0.2],... 
s2xxx2, s2wy2, [1 0.4 

0.4],... 
s3xxx2, s3wy2, [1 0.7 

0.7],... 
xx3, y3, [0.2   0.7  

0.2],... 
s1xx3, s1y3, [0.3   0.75  

0.3],... 
s2xx3, s2y3, [0.4   0.8  

0.4],... 
s3xx3, s3y3, [0.5   0.85  

0.5],... 
s4xx3, s4y3, [0.6   0.9  

0.6],... 
xxx3, wy3, [0.8 0 0],... 

s1xxx3, s1wy3, [0.9 0.2 

0.2],... 
s2xxx3, s2wy3, [1 0.4 

0.4],... 
s3xxx3, s3wy3, [1 0.7 

0.7],... 
xx4, y4, [0.2   0.7  

0.2],... 
s1xx4, s1y4, [0.3   0.75  

0.3],... 
s2xx4, s2y4, [0.4   0.8  

0.4],... 
s3xx4, s3y4, [0.5   0.85  

0.5],... 
s4xx4, s4y4, [0.6   0.9  

0.6],... 
xxx4, wy4, [0.8 0 0],... 
s1xxx4, s1wy4, [0.9 0.2 

0.2],... 
s2xxx4, s2wy4, [1 0.4 

0.4],... 
s3xxx4, s3wy4, [1 0.7 

0.7],... 
xx5, y5, [0.2   0.7  

0.2],... 
s1xx5, s1y5, [0.3   0.75  

0.3],... 
s2xx5, s2y5, [0.4   0.8  

0.4],... 
s3xx5, s3y5, [0.5   0.85  

0.5],... 
s4xx5, s4y5, [0.6   0.9  

0.6],... 
xxx5, wy5, [0.8 0 0],... 
s1xxx5, s1wy5, [0.9 0.2 

0.2],... 
s2xxx5, s2wy5, [1 0.4 

0.4],... 
s3xxx5, s3wy5, [1 0.7 

0.7],... 
xx6, y6, [0.2   0.7  

0.2],... 
s1xx6, s1y6, [0.3   0.75  

0.3],... 
s2xx6, s2y6, [0.4   0.8  

0.4],... 
s3xx6, s3y6, [0.5   0.85  

0.5],... 
s4xx6, s4y6, [0.6   0.9  

0.6],... 
xxx6, wy6, [0.8 0 0],... 
s1xxx6, s1wy6, [0.9 0.2 

0.2],... 
s2xxx6, s2wy6, [1 0.4 

0.4],... 
s3xxx6, s3wy6, [1 0.7 

0.7],... 
xx7, y7, [0.2   0.7  

0.2],... 
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s1xx7, s1y7, [0.3   0.75  

0.3],... 
s2xx7, s2y7, [0.4   0.8  

0.4],... 
s3xx7, s3y7, [0.5   0.85  

0.5],... 
s4xx7, s4y7, [0.6   0.9  

0.6],... 
xxx7, wy7, [0.8 0 0],... 
s1xxx7, s1wy7, [0.9 0.2 

0.2],... 
s2xxx7, s2wy7, [1 0.4 

0.4],... 
s3xxx7, s3wy7, [1 0.7 

0.7],... 
xx8, y8, [0.2   0.7  

0.2],... 
s1xx8, s1y8, [0.3   0.75  

0.3],... 
s2xx8, s2y8, [0.4   0.8  

0.4],... 
s3xx8, s3y8, [0.5   0.85  

0.5],... 
s4xx8, s4y8, [0.6   0.9  

0.6],... 
xxx8, wy8, [0.8 0 0],... 
s1xxx8, s1wy8, [0.9 0.2 

0.2],... 
s2xxx8, s2wy8, [1 0.4 

0.4],... 
s3xxx8, s3wy8, [1 0.7 

0.7],... 
xx9, y9, [0.2   0.7  

0.2],... 
s1xx9, s1y9, [0.3   0.75  

0.3],... 
s2xx9, s2y9, [0.4   0.8  

0.4],... 
s3xx9, s3y9, [0.5   0.85  

0.5],... 
s4xx9, s4y9, [0.6   0.9  

0.6],... 
xxx9, wy9, [0.8 0 0],... 
s1xxx9, s1wy9, [0.9 0.2 

0.2],... 
s2xxx9, s2wy9, [1 0.4 

0.4],... 
s3xxx9, s3wy9, [1 0.7 

0.7],... 
xx10, y10, [0.2   0.7  

0.2],... 
s1xx10, s1y10, [0.3   

0.75  0.3],... 
s2xx10, s2y10, [0.4   0.8  

0.4],... 
s3xx10, s3y10, [0.5   

0.85  0.5],... 
s4xx10, s4y10, [0.6   0.9  

0.6],... 

xxx10, wy10, [0.8 0 

0],... 
s1xxx10, s1wy10, [0.9 0.2 

0.2],... 
s2xxx10, s2wy10, [1 0.4 

0.4],... 
s3xxx10, s3wy10, [1 0.7 

0.7],... 
xx11, y11, [0.2   0.7  

0.2],... 
s1xx11, s1y11, [0.3   

0.75  0.3],... 
s2xx11, s2y11, [0.4   0.8  

0.4],... 
s3xx11, s3y11, [0.5   

0.85  0.5],... 
s4xx11, s4y11, [0.6   0.9  

0.6],... 
xxx11, wy11, [0.8 0 

0],... 
s1xxx11, s1wy11, [0.9 0.2 

0.2],... 
s2xxx11, s2wy11, [1 0.4 

0.4],... 
s3xxx11, s3wy11, [1 0.7 

0.7],... 
xx12, y12, [0.2   0.7  

0.2],... 
s1xx12, s1y12, [0.3   

0.75  0.3],... 
s2xx12, s2y12, [0.4   0.8  

0.4],... 
s3xx12, s3y12, [0.5   

0.85  0.5],... 
s4xx12, s4y12, [0.6   0.9  

0.6],... 
xxx12, wy12, [0.8 0 

0],... 
s1xxx12, s1wy12, [0.9 0.2 

0.2],... 
s2xxx12, s2wy12, [1 0.4 

0.4],... 
s3xxx12, s3wy12, [1 0.7 

0.7],... 
xx13, y13, [0.2   0.7  

0.2],... 
s1xx13, s1y13, [0.3   

0.75  0.3],... 
s2xx13, s2y13, [0.4   0.8  

0.4],... 
s3xx13, s3y13, [0.5   

0.85  0.5],... 
s4xx13, s4y13, [0.6   0.9  

0.6],... 
xxx13, wy13, [0.8 0 

0],... 
s1xxx13, s1wy13, [0.9 0.2 

0.2],... 
s2xxx13, s2wy13, [1 0.4 

0.4],... 
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s3xxx13, s3wy13, [1 0.7 

0.7],... 
xx14, y14, [0.2   0.7  

0.2],... 
s1xx14, s1y14, [0.3   

0.75  0.3],... 
s2xx14, s2y14, [0.4   0.8  

0.4],... 
s3xx14, s3y14, [0.5   

0.85  0.5],... 
s4xx14, s4y14, [0.6   0.9  

0.6],... 
xxx14, wy14, [0.8 0 

0],... 
s1xxx14, s1wy14, [0.9 0.2 

0.2],... 
s2xxx14, s2wy14, [1 0.4 

0.4],... 
s3xxx14, s3wy14, [1 0.7 

0.7],... 
xx15, y15, [0.2   0.7  

0.2],... 
s1xx15, s1y15, [0.3   

0.75  0.3],... 
s2xx15, s2y15, [0.4   0.8  

0.4],... 
s3xx15, s3y15, [0.5   

0.85  0.5],... 
s4xx15, s4y15, [0.6   0.9  

0.6],... 
xxx15, wy15, [0.8 0 

0],... 
s1xxx15, s1wy15, [0.9 0.2 

0.2],... 
s2xxx15, s2wy15, [1 0.4 

0.4],... 
s3xxx15, s3wy15, [1 0.7 

0.7],... 
xx16, y16, [0.2   0.7  

0.2],... 
s1xx16, s1y16, [0.3   

0.75  0.3],... 
s2xx16, s2y16, [0.4   0.8  

0.4],... 
s3xx16, s3y16, [0.5   

0.85  0.5],... 
s4xx16, s4y16, [0.6   0.9  

0.6],... 
xxx16, wy16, [0.8 0 

0],... 
s1xxx16, s1wy16, [0.9 0.2 

0.2],... 
s2xxx16, s2wy16, [1 0.4 

0.4],... 
s3xxx16, s3wy16, [1 0.7 

0.7],... 
xx17, y17, [0.2   0.7  

0.2],... 
s1xx17, s1y17, [0.3   

0.75  0.3],... 

s2xx17, s2y17, [0.4   0.8  

0.4],... 
s3xx17, s3y17, [0.5   

0.85  0.5],... 
s4xx17, s4y17, [0.6   0.9  

0.6],... 
xxx17, wy17, [0.8 0 

0],... 
s1xxx17, s1wy17, [0.9 0.2 

0.2],... 
s2xxx17, s2wy17, [1 0.4 

0.4],... 
s3xxx17, s3wy17, [1 0.7 

0.7],... 
xx18, y18, [0.2   0.7  

0.2],... 
s1xx18, s1y18, [0.3   

0.75  0.3],... 
s2xx18, s2y18, [0.4   0.8  

0.4],... 
s3xx18, s3y18, [0.5   

0.85  0.5],... 
s4xx18, s4y18, [0.6   0.9  

0.6],... 
xxx18, wy18, [0.8 0 

0],... 
s1xxx18, s1wy18, [0.9 0.2 

0.2],... 
s2xxx18, s2wy18, [1 0.4 

0.4],... 
s3xxx18, s3wy18, [1 0.7 

0.7],... 
xxx19, wy19, [0.8 0 

0],... 
s1xxx19, s1wy19, [0.9 0.2 

0.2],... 
s2xxx19, s2wy19, [1 0.4 

0.4],... 
s3xxx19, s3wy19, [1 0.7 

0.7],... 
xx19, y19, [0.2   0.7  

0.2],... 
s1xx19, s1y19, [0.3   

0.75  0.3],... 
s2xx19, s2y19, [0.4   0.8  

0.4],... 
s3xx19, s3y19, [0.5   

0.85  0.5],... 
s4xx19, s4y19, [0.6   0.9  

0.6],... 
xxx20, wy20, [0.8 0 

0],... 
s1xxx20, s1wy20, [0.9 0.2 

0.2],... 
s2xxx20, s2wy20, [1 0.4 

0.4],... 
s3xxx20, s3wy20, [1 0.7 

0.7],... 
xx20, y20, [0.2   0.7  

0.2],... 
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s1xx20, s1y20, [0.3   

0.75  0.3],... 
s2xx20, s2y20, [0.4   0.8  

0.4],... 
s3xx20, s3y20, [0.5   

0.85  0.5],... 
s4xx20, s4y20, [0.6   0.9  

0.6],... 
xcl,ycl, [0.2   0.7  

0.2],... 
s1xcl,s1ycl, [0.3   0.75  

0.3],... 
s2xcl,s2ycl, [0.4   0.8  

0.4],... 

s3xcl,s3ycl, [0.5   0.85  

0.5],... 
s4xcl,s4ycl, [0.6   0.9  

0.6],... 
xna,yna, [0.8 0 0],... 
s1xna,s1yna, [0.9 0.2 

0.2],... 
s2xna,s2yna, [1 0.4 

0.4],... 
s3xna,s3yna, [1 0.7 

0.7],... 
'LineStyle','none') 
axis([1.7 3.2 0.75  

2.5]); 

 
axis off 
text(2.1 , 0.97, 'Παπαηηπούμε ηην κίνηζη ιόνηων ζε διάλςμα 

σλωπιούσος ναηπίος','FontSize',9) 
text(2.1 , 0.9, 'Σα θεηικά ιόνηα ηος Na έλκονηαι από ηην 

κάθοδο','FontSize',9) 
text(2.1 , 0.83, 'Σα απνηηικά ιόνηα ηος Cl έλκονηαι από ηην 

άνοδο','FontSize',9) 

 
text(1.9 , 2.35, '+','FontSize',20) 
text(1.85 , 2.27, 'AΝΟΓΟ','FontSize',12) 
text(2.95 , 2.35, '-','FontSize',22) 
text(2.85 , 2.27, 'ΚΑΘΟΓΟ','FontSize',12) 

 
text(2.4 , 2.3, 'Na','FontSize',12) 
text(2.4 , 2.405, 'Cl','FontSize',12) 

 
text(2.45 , 2.315, '+','FontSize',10) 
text(2.45 , 2.43, '-','FontSize',16) 
pause(ryte) 
end 

 
set(handles.pushbutton5,'enable','on') 
set(handles.pushbutton6,'enable','on') 

 

 
% --- 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 stam; 

 

 
if (stam==0) 
set(handles.pushbutton3,'string','ςνέσεια') 
set(handles.pushbutton5,'enable','on') 
set(handles.pushbutton6,'enable','on') 
stam=1; 
elseif (stam==1) 
set(handles.pushbutton3,'string','Γιακοπή') 
set(handles.pushbutton5,'enable','off') 
set(handles.pushbutton6,'enable','off') 
stam=0; 
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else 
end 
guidata(hObject, handles); 

 

 
% % --- 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 suv; 
% global stam; 
% suv=get(handles.pushbutton4,'value'); 
% stam=0; 

 

 
% --- 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 ryt; 
global status; 
status=1; 
axes(handles.axes1) 
cla 
clear ryt; 
set(handles.edit1,'enable','on','string','5'); 
set(handles.pushbutton2,'enable','on') 
guidata(hObject, handles); 

 

 
% --- 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 status; 
global stam; 
hfin=questdlg('Έξοδορ από ηο ππόγπαμμα;'); 
switch hfin 
case 'Yes' 
stam=1; 
status=1; 
closereq; 
end 

 

 
% --- 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) 
! help_eik_3_15b.pdf; 
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• Gfig_3_18.m 
function varargout = gfig_3_18(varargin) 
% GFIG_3_18 M-file for gfig_3_18.fig 
%      GFIG_3_18, by itself, creates a new GFIG_3_18 or raises 

the existing 
%      singleton*. 
% 
%      H = GFIG_3_18 returns the handle to a new GFIG_3_18 or 

the handle to 
%      the existing singleton*. 
% 
%      GFIG_3_18('CALLBACK',hObject,eventData,handles,...) 

calls the local 
%      function named CALLBACK in GFIG_3_18.M with the given 

input arguments. 
% 
%      GFIG_3_18('Property','Value',...) creates a new 

GFIG_3_18 or raises the 
%      existing singleton*.  Starting from the left, property 

value pairs are 
%      applied to the GUI before gfig_3_18_OpeningFcn gets 

called.  An 
%      unrecognized property name or invalid value makes 

property application 
%      stop.  All inputs are passed to gfig_3_18_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 gfig_3_18 

 
% Last Modified by GUIDE v2.5 28-Oct-2011 11:30:16 

 
% Begin initialization code - DO NOT EDIT 
gui_Singleton = 1; 
gui_State = struct('gui_Name',       mfilename, ... 
'gui_Singleton',  gui_Singleton, ... 
'gui_OpeningFcn', @gfig_3_18_OpeningFcn, ... 
'gui_OutputFcn',  @gfig_3_18_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 
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% --- Executes just before gfig_3_18 is made visible. 
function gfig_3_18_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 gfig_3_18 (see VARARGIN) 

 
% Choose default command line output for gfig_3_18 
handles.output = hObject; 

 
% Update handles structure 
guidata(hObject, handles); 

 
% UIWAIT makes gfig_3_18 wait for user response (see UIRESUME) 
% uiwait(handles.figure1); 

 

 
% --- Outputs from this function are returned to the command 

line. 
function varargout = gfig_3_18_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; 

 

 

 
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) 

 
% 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 
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% 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 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 ryt; 
% ryt=str2double(get(handles.edit1,'String')); 

 
% --- 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 ryt; 
ryt=str2double(get(handles.edit1,'String')); 

 
global status; 
global stam; 
global suv; 
axes(handles.axes1) 
axis off; 
set(handles.pushbutton3,'string','Γιακοπή') 
stam=0; 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%% 
stam=0; 
suv=0; 
status=0; 

 

 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%% 
set(handles.edit1,'enable','off'); 
set(handles.pushbutton2,'enable','off') 
set(handles.pushbutton5,'enable','off') 
set(handles.pushbutton6,'enable','off') 

 

 

 

 
if ryt <0.001|ryt > 5 
hfin=warndlg('Βάληε ζηo Ρςθμό Πποζομοίωζηρ ηιμή μεηαξύ 0.001 

και 5'); 
return 
else 
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end 

 
ryte = -ryt+5+0.001; 
% Taxythta hleltroniwn 
v=1    ; 

 
% AGWGOS 
agx = [2    3    3   2]; 
agy = [1    1    2   2]; 

 

 
rax = 0.03; 
ray = 0.5; 
f=0:pi/20:2*pi; 

 
metb1=0.05; 
basx1 =[2  2.03 2.03  2]-

metb1; 
basy1 = [1  1  2    2]; 

 
basbx1 =[2  1.95   1.95  

2]-metb1; 
basby1 = [1  1.2     2.2    

2]; 

 
bascx1 =[2  2.03  1.98   

1.95]-metb1; 
bascy1 = [2  2     2.2   

2.2]; 

 
metb2 = 1.09; 
basx2 =basx1+metb2; 
basy2 =basy1; 

 
basbx2 =basbx1+metb2; 
basby2 =basby1; 

 
bascx2 =bascx1+metb2; 
bascy2 =bascy1; 

 
%   basx3 

=2.5+rax*cos(f); 
%  basy3 =basy1; 

 
% YPOBATHRO 

 
ypovx = [-0.5   4    4   

-0.5]; 
ypovy = [-0.5   -0.5  3.5  

3.5]; 

 
% HLEKTRONIA 
f1 = 0:pi/5:2*pi; 

 
rxe =0.022; 
rye=0.03; 

 

met1 =0.7 ; 
met2 =0.7; 

 
% Iodwn megisth thesi 
basi = 3.0; 

 
f13=0:pi/50:2*pi; 

 
xcl= 2.35+rxe*cos(f13); 
ycl= 2.4+rye*sin(f13); 
s1xcl= 

2.35+0.9*rxe*cos(f13); 
s1ycl= 

2.4+0.9*rye*sin(f13); 
s2xcl= 

2.35+0.6*rxe*cos(f13); 
s2ycl= 

2.4+0.6*rye*sin(f13); 
s3xcl= 

2.35+0.3*rxe*cos(f13); 
s3ycl= 

2.4+0.3*rye*sin(f13); 
s4xcl= 

2.35+0.2*rxe*cos(f13); 
s4ycl= 

2.4+0.2*rye*sin(f13); 

 
xna=  

2.35+met1*rxe*cos(f13); 
yna=  

2.3+met1*rye*sin(f13); 
s1xna=  

2.35+met1*0.9*rxe*cos(f13

); 
s1yna=  

2.3+met1*0.9*rye*sin(f13)

; 
s2xna=  

2.35+met1*0.6*rxe*cos(f13

); 
s2yna=  

2.3+met1*0.6*rye*sin(f13)

; 
s3xna=  

2.35+met1*0.2*rxe*cos(f13

); 
s3yna=  

2.3+met1*0.2*rye*sin(f13)

; 
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% atomo xlwrio apo to 

opoio prokyptoun ola ta 

alla 
x00 = rxe*cos(f1); 
s1x00 = 0.9*rxe*cos(f1); 
s2x00 = 0.6*rxe*cos(f1); 
s3x00 = 0.3*rxe*cos(f1); 
s4x00 = 0.2*rxe*cos(f1); 
y00 = rxe*cos(f1); 
s1y00 = 

0.4*0.9*rxe*sin(f1); 
s2y00 = 

0.4*0.6*rxe*sin(f1); 
s3y00 = 

0.4*0.2*rxe*sin(f1); 

 

 
% atomo natrio apo to 

opoio prokyptoun ola ta 

alla 
wx00 = met1*rxe*cos(f1); 
s1wx00 = 

0.9*met1*rxe*cos(f1); 
s2wx00 = 

0.6*met1*rxe*cos(f1); 
s3wx00 = 

0.2*met1*rxe*cos(f1); 

 
x01 =  2.3; 
y01 =    1.5; 
s1 = basi-x01; 
t11 = s1/v; 
t12 =(x01-2)/v; 
T =t11+t12; 

 
x1 =x01+rxe*cos(f1); 
y1 =y01+rye*sin(f1); 
s1x1 

=x01+0.9*rxe*cos(f1); 
s1y1 

=y01+0.9*rye*sin(f1); 
s2x1 

=x01+0.6*rxe*cos(f1); 
s2y1 

=y01+0.6*rye*sin(f1); 
s3x1 

=x01+0.3*rxe*cos(f1); 
s3y1 

=y01+0.3*rye*sin(f1); 
s4x1 

=x01+0.2*rxe*cos(f1); 
s4y1 

=y01+0.2*rye*sin(f1); 

 

 
wx1 

=x01+met1*rxe*cos(f1); 

wy1 

=y01+met2*rye*sin(f1)-

0.18; 
s1wx1 

=x01+met1*0.9*rxe*cos(f1)

; 
s1wy1 

=y01+met2*0.9*rye*sin(f1)

-0.18; 
s2wx1 

=x01+met1*0.6*rxe*cos(f1)

; 
s2wy1 

=y01+met2*0.6*rye*sin(f1)

-0.18; 
s3wx1 

=x01+met1*0.2*rxe*cos(f1)

; 
s3wy1 

=y01+met2*0.2*rye*sin(f1)

-0.18; 

 

 
x02 =  2.1; 
y02 =    1.2; 
s2 = basi-x02; 
t21 = s2/v; 
t22 =(x02-2)/v; 
x2 =x02+rxe*cos(f1); 
y2 =y02+rye*sin(f1); 
s1x2 

=x02+0.9*rxe*cos(f1); 
s1y2 

=y02+0.9*rye*sin(f1); 
s2x2 

=x02+0.6*rxe*cos(f1); 
s2y2 

=y02+0.6*rye*sin(f1); 
s3x2 

=x02+0.3*rxe*cos(f1); 
s3y2 

=y02+0.3*rye*sin(f1); 
s4x2 

=x02+0.2*rxe*cos(f1); 
s4y2 

=y02+0.2*rye*sin(f1); 

 

 
wx2 

=x02+met1*rxe*cos(f1); 
wy2 

=y02+met2*rye*sin(f1)-

0.11; 
s1wx2 

=x02+met1*0.9*rxe*cos(f1)

; 
s1wy2 

=y02+met2*0.9*rye*sin(f1)

-0.11; 



Πτυχιακή εργασία της Μαρίας Αθανασίου 2017 
 

82  

 

s2wx2 

=x02+met1*0.6*rxe*cos(f1)

; 
s2wy2 

=y02+met2*0.6*rye*sin(f1)

-0.11; 
s3wx2 

=x02+met1*0.2*rxe*cos(f1)

; 
s3wy2 

=y02+met2*0.2*rye*sin(f1)

-0.11; 

 
x03 =  2.6; 
y03 =    1.8; 
s3 = basi-x03; 
t31 = s3/v; 
t32 =(x03-2)/v; 
x3 =x03+rxe*cos(f1); 
y3 =y03+rye*sin(f1); 
s1x3 

=x03+0.9*rxe*cos(f1); 
s1y3 

=y03+0.9*rye*sin(f1); 
s2x3 

=x03+0.6*rxe*cos(f1); 
s2y3 

=y03+0.6*rye*sin(f1); 
s3x3 

=x03+0.3*rxe*cos(f1); 
s3y3 

=y03+0.3*rye*sin(f1); 
s4x3 

=x03+0.2*rxe*cos(f1); 
s4y3 

=y03+0.2*rye*sin(f1); 

 
wx3 

=x03+met1*rxe*cos(f1); 
wy3 

=y03+met2*rye*sin(f1)-

0.1; 
s1wx3 

=x03+met1*0.9*rxe*cos(f1)

; 
s1wy3 

=y03+met2*0.9*rye*sin(f1)

-0.1; 
s2wx3 

=x03+met1*0.6*rxe*cos(f1)

; 
s2wy3 

=y03+met2*0.6*rye*sin(f1)

-0.1; 
s3wx3 

=x03+met1*0.2*rxe*cos(f1)

; 
s3wy3 

=y03+met2*0.2*rye*sin(f1)

-0.1; 

 
x04 =  2.2; 
y04 =    1.7; 
s4 = basi-x04; 
t41 = s4/v; 
t42 =(x04-2)/v; 
x4 =x04+rxe*cos(f1); 
y4 =y04+rye*sin(f1); 
s1x4 

=x04+0.9*rxe*cos(f1); 
s1y4 

=y04+0.9*rye*sin(f1); 
s2x4 

=x04+0.6*rxe*cos(f1); 
s2y4 

=y04+0.6*rye*sin(f1); 
s3x4 

=x04+0.3*rxe*cos(f1); 
s3y4 

=y04+0.3*rye*sin(f1); 
s4x4 

=x04+0.2*rxe*cos(f1); 
s4y4 

=y04+0.2*rye*sin(f1); 

 
wx4 

=x04+met1*rxe*cos(f1); 
wy4 

=y04+met2*rye*sin(f1)+0.1

6; 
s1wx4 

=x04+met1*0.9*rxe*cos(f1)

; 
s1wy4 

=y04+met2*0.9*rye*sin(f1)

+0.16; 
s2wx4 

=x04+met1*0.6*rxe*cos(f1)

; 
s2wy4 

=y04+met2*0.6*rye*sin(f1)

+0.16; 
s3wx4 

=x04+met1*0.2*rxe*cos(f1)

; 
s3wy4 

=y04+met2*0.2*rye*sin(f1)

+0.16; 

 
x05 =  2.3; 
y05 =  1.25; 
s5 = basi-x05; 
t51 = s5/v; 
t52 =(x05-2)/v; 
x5 =x05+rxe*cos(f1); 
y5 =y05+rye*sin(f1); 
s1x5 

=x05+0.9*rxe*cos(f1); 
s1y5 

=y05+0.9*rye*sin(f1); 
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s2x5 

=x05+0.6*rxe*cos(f1); 
s2y5 

=y05+0.6*rye*sin(f1); 
s3x5 

=x05+0.3*rxe*cos(f1); 
s3y5 

=y05+0.3*rye*sin(f1); 
s4x5 

=x05+0.2*rxe*cos(f1); 
s4y5 

=y05+0.2*rye*sin(f1); 
wx5 

=x05+met1*rxe*cos(f1); 
wy5 

=y05+met2*rye*sin(f1)+0.1

4; 
s1wx5 

=x05+met1*0.9*rxe*cos(f1)

; 
s1wy5 

=y05+met2*0.9*rye*sin(f1)

+0.14; 
s2wx5 

=x05+met1*0.6*rxe*cos(f1)

; 
s2wy5 

=y05+met2*0.6*rye*sin(f1)

+0.14; 
s3wx5 

=x05+met1*0.2*rxe*cos(f1)

; 
s3wy5 

=y05+met2*0.2*rye*sin(f1)

+0.14; 

 

 
x06 =  2.7; 
y06 = 1.2; 
s6 = basi-x06; 
t61 = s6/v; 
t62 =(x06-2)/v; 
x6 =x06+rxe*cos(f1); 
y6 =y06+rye*sin(f1); 
s1x6 

=x06+0.9*rxe*cos(f1); 
s1y6 

=y06+0.9*rye*sin(f1); 
s2x6 

=x06+0.6*rxe*cos(f1); 
s2y6 

=y06+0.6*rye*sin(f1); 
s3x6 

=x06+0.3*rxe*cos(f1); 
s3y6 

=y06+0.3*rye*sin(f1); 
s4x6 

=x06+0.2*rxe*cos(f1); 
s4y6 

=y06+0.2*rye*sin(f1); 

wx6 

=x06+met1*rxe*cos(f1); 
wy6 

=y06+met2*0.9*rye*sin(f1)

+0.11; 
s1wx6 

=x06+met1*0.9*rxe*cos(f1)

; 
s1wy6 

=y06+met2*0.9*rye*sin(f1)

+0.11; 
s2wx6 

=x06+met1*0.6*rxe*cos(f1)

; 
s2wy6 

=y06+met2*0.6*rye*sin(f1)

+0.11; 
s3wx6 

=x06+met1*0.2*rxe*cos(f1)

; 
s3wy6 

=y06+met2*0.2*rye*sin(f1)

+0.11; 
x07 =  2.4; 
y07 =  1.4; 
s7 = basi-x07; 
t71 = s7/v; 
t72 =(x07-2)/v; 
x7 =x07+rxe*cos(f1); 
y7 =y07+rye*sin(f1); 
s1x7 

=x07+0.9*rxe*cos(f1); 
s1y7 

=y07+0.9*rye*sin(f1); 
s2x7 

=x07+0.6*rxe*cos(f1); 
s2y7 

=y07+0.6*rye*sin(f1); 
s3x7 

=x07+0.3*rxe*cos(f1); 
s3y7 

=y07+0.3*rye*sin(f1); 
s4x7 

=x07+0.2*rxe*cos(f1); 
s4y7 

=y07+0.2*rye*sin(f1); 
wx7 

=x07+met1*rxe*cos(f1); 
wy7 

=y07+met2*rye*sin(f1)+0.1

5; 
s1wx7 

=x07+met1*0.9*rxe*cos(f1)

; 
s1wy7 

=y07+met2*0.9*rye*sin(f1)

+0.15; 
s2wx7 

=x07+met1*0.6*rxe*cos(f1)

; 
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s2wy7 

=y07+met2*0.6*rye*sin(f1)

+0.15; 
s3wx7 

=x07+met1*0.2*rxe*cos(f1)

; 
s3wy7 

=y07+met2*0.2*rye*sin(f1)

+0.15; 

 
x08 =  2.8; 
y08 = 1.7; 
s8 = basi-x08; 
t81 = s8/v; 
t82 =(x08-2)/v; 
x8 =x08+rxe*cos(f1); 
y8 =y08+rye*sin(f1); 
s1x8 

=x08+0.9*rxe*cos(f1); 
s1y8 

=y08+0.9*rye*sin(f1); 
s2x8 

=x08+0.6*rxe*cos(f1); 
s2y8 

=y08+0.6*rye*sin(f1); 
s3x8 

=x08+0.3*rxe*cos(f1); 
s3y8 

=y08+0.3*rye*sin(f1); 
s4x8 

=x08+0.2*rxe*cos(f1); 
s4y8 

=y08+0.2*rye*sin(f1); 
wx8 

=x08+met1*rxe*cos(f1); 
wy8 

=y08+met2*rye*sin(f1)+0.1

2; 
s1wx8 

=x08+met1*0.9*rxe*cos(f1)

; 
s1wy8 

=y08+met2*0.9*rye*sin(f1)

+0.12; 
s2wx8 

=x08+met1*0.6*rxe*cos(f1)

; 
s2wy8 

=y08+met2*0.6*rye*sin(f1)

+0.12; 
s3wx8 

=x08+met1*0.2*rxe*cos(f1)

; 
s3wy8 

=y08+met2*0.2*rye*sin(f1)

+0.12; 

 
x09 =  2.7; 
y09 = 1.63; 
s9 = basi-x09; 

t91 = s9/v; 
t92 =(x09-2)/v; 
x9 =x09+rxe*cos(f1); 
y9 =y09+rye*sin(f1); 
s1x9 

=x09+0.9*rxe*cos(f1); 
s1y9 

=y09+0.9*rye*sin(f1); 
s2x9 

=x09+0.6*rxe*cos(f1); 
s2y9 

=y09+0.6*rye*sin(f1); 
s3x9 

=x09+0.3*rxe*cos(f1); 
s3y9 

=y09+0.3*rye*sin(f1); 
s4x9 

=x09+0.2*rxe*cos(f1); 
s4y9 

=y09+0.2*rye*sin(f1); 
wx9 

=x09+met1*rxe*cos(f1); 
wy9 

=y09+met2*rye*sin(f1)-

0.1; 
s1wx9 

=x09+met1*0.9*rxe*cos(f1)

; 
s1wy9 

=y09+met2*0.9*rye*sin(f1)

-0.1; 
s2wx9 

=x09+met1*0.6*rxe*cos(f1)

; 
s2wy9 

=y09+met2*0.6*rye*sin(f1)

-0.1; 
s3wx9 

=x09+met1*0.2*rxe*cos(f1)

; 
s3wy9 

=y09+met2*0.2*rye*sin(f1)

-0.1; 

 
x010 =  2.1; 
y010 = 1.46; 
s10 = basi-x010; 
t101 = s10/v; 
t102 =(x010-2)/v; 
x10 =x010+rxe*cos(f1); 
y10 =y010+rye*sin(f1); 
s1x10 

=x010+0.9*rxe*cos(f1); 
s1y10 

=y010+0.9*rye*sin(f1); 
s2x10 

=x010+0.6*rxe*cos(f1); 
s2y10 

=y010+0.6*rye*sin(f1); 
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s3x10 

=x010+0.3*rxe*cos(f1); 
s3y10 

=y010+0.3*rye*sin(f1); 
s4x10 

=x010+0.2*rxe*cos(f1); 
s4y10 

=y010+0.2*rye*sin(f1); 
wx10 

=x010+met1*rxe*cos(f1); 
wy10 

=y010+met2*rye*sin(f1)-

0.12; 
s1wx10 

=x010+met1*0.9*rxe*cos(f1

); 
s1wy10 

=y010+met2*0.9*rye*sin(f1

)-0.12; 
s2wx10 

=x010+met1*0.6*rxe*cos(f1

); 
s2wy10 

=y010+met2*0.6*rye*sin(f1

)-0.12; 
s3wx10 

=x010+met1*0.2*rxe*cos(f1

); 
s3wy10 

=y010+met2*0.2*rye*sin(f1

)-0.12; 

 

 
x011 =  2.2; 
y011 = 1.34; 
s11 = basi-x011; 
t111 = s11/v; 
t112 =(x011-2)/v; 
x11 =x011+rxe*cos(f1); 
y11 =y011+rye*sin(f1); 
s1x11 

=x011+0.9*rxe*cos(f1); 
s1y11 

=y011+0.9*rye*sin(f1); 
s2x11 

=x011+0.6*rxe*cos(f1); 
s2y11 

=y011+0.6*rye*sin(f1); 
s3x11 

=x011+0.3*rxe*cos(f1); 
s3y11 

=y011+0.3*rye*sin(f1); 
s4x11 

=x011+0.2*rxe*cos(f1); 
s4y11 

=y011+0.2*rye*sin(f1); 
wx11 

=x011+met1*rxe*cos(f1); 

wy11 

=y011+met2*rye*sin(f1)-

0.16; 
s1wx11 

=x011+met1*0.9*rxe*cos(f1

); 
s1wy11 

=y011+met2*0.9*rye*sin(f1

)-0.16; 
s2wx11 

=x011+met1*0.6*rxe*cos(f1

); 
s2wy11 

=y011+met2*0.6*rye*sin(f1

)-0.16; 
s3wx11 

=x011+met1*0.2*rxe*cos(f1

); 
s3wy11 

=y011+met2*0.2*rye*sin(f1

)-0.16; 

 
x012 =  2.4; 
y012 = 1.8; 
s12 = basi-x012; 
t121 = s12/v; 
t122 =(x012-2)/v; 
x12 =x012+rxe*cos(f1); 
y12 =y012+rye*sin(f1); 
s1x12 

=x012+0.9*rxe*cos(f1); 
s1y12 

=y012+0.9*rye*sin(f1); 
s2x12 

=x012+0.6*rxe*cos(f1); 
s2y12 

=y012+0.6*rye*sin(f1); 
s3x12 

=x012+0.3*rxe*cos(f1); 
s3y12 

=y012+0.3*rye*sin(f1); 
s4x12 

=x012+0.2*rxe*cos(f1); 
s4y12 

=y012+0.2*rye*sin(f1); 
wx12 

=x012+met1*rxe*cos(f1); 
wy12 

=y012+met2*rye*sin(f1)-

0.19; 
s1wx12 

=x012+met1*0.9*rxe*cos(f1

); 
s1wy12 

=y012+met2*0.9*rye*sin(f1

)-0.19; 
s2wx12 

=x012+met1*0.6*rxe*cos(f1

); 



Πτυχιακή εργασία της Μαρίας Αθανασίου 2017 
 

86  

 

s2wy12 

=y012+met2*0.6*rye*sin(f1

)-0.19; 
s3wx12 

=x012+met1*0.2*rxe*cos(f1

); 
s3wy12 

=y012+met2*0.2*rye*sin(f1

)-0.19; 

 
x013 =  2.45; 
y013 = 1.6; 
s13 = basi-x013; 
t131 = s13/v; 
t132 =(x013-2)/v; 
x13 =x013+rxe*cos(f1); 
y13 =y013+rye*sin(f1); 
s1x13 

=x013+0.9*rxe*cos(f1); 
s1y13 

=y013+0.9*rye*sin(f1); 
s2x13 

=x013+0.6*rxe*cos(f1); 
s2y13 

=y013+0.6*rye*sin(f1); 
s3x13 

=x013+0.3*rxe*cos(f1); 
s3y13 

=y013+0.3*rye*sin(f1); 
s4x13 

=x013+0.2*rxe*cos(f1); 
s4y13 

=y013+0.2*rye*sin(f1); 
wx13 

=x013+met1*rxe*cos(f1); 
wy13 

=y013+met2*rye*sin(f1)+0.

1; 
s1wx13 

=x013+met1*0.9*rxe*cos(f1

); 
s1wy13 

=y013+met2*0.9*rye*sin(f1

)+0.1; 
s2wx13 

=x013+met1*0.6*rxe*cos(f1

); 
s2wy13 

=y013+met2*0.6*rye*sin(f1

)+0.1; 
s3wx13 

=x013+met1*0.2*rxe*cos(f1

); 
s3wy13 

=y013+met2*0.2*rye*sin(f1

)+0.1; 

 
x014 =  2.65; 
y014 = 1.48; 
s14 = basi-x014; 

t141 = s14/v; 
t142 =(x014-2)/v; 
x14 =x014+rxe*cos(f1); 
y14 =y014+rye*sin(f1); 
s1x14 

=x014+0.9*rxe*cos(f1); 
s1y14 

=y014+0.9*rye*sin(f1); 
s2x14 

=x014+0.6*rxe*cos(f1); 
s2y14 

=y014+0.6*rye*sin(f1); 
s3x14 

=x014+0.3*rxe*cos(f1); 
s3y14 

=y014+0.3*rye*sin(f1); 
s4x14 

=x014+0.2*rxe*cos(f1); 
s4y14 

=y014+0.2*rye*sin(f1); 
wx14 

=x014+met1*rxe*cos(f1); 
wy14 

=y014+met2*rye*sin(f1)+0.

16; 
s1wx14 

=x014+met1*0.9*rxe*cos(f1

); 
s1wy14 

=y014+met2*0.9*rye*sin(f1

)+0.16; 
s2wx14 

=x014+met1*0.6*rxe*cos(f1

); 
s2wy14 

=y014+met2*0.6*rye*sin(f1

)+0.16; 
s3wx14 

=x014+met1*0.2*rxe*cos(f1

); 
s3wy14 

=y014+met2*0.2*rye*sin(f1

)+0.16; 

 
x015 =  2.9; 
y015 = 1.3; 
s15 = basi-x015; 
t151 = s15/v; 
t152 =(x015-2)/v; 
x15 =x015+rxe*cos(f1); 
y15 =y015+rye*sin(f1); 
s1x15 

=x015+0.9*rxe*cos(f1); 
s1y15 

=y015+0.9*rye*sin(f1); 
s2x15 

=x015+0.6*rxe*cos(f1); 
s2y15 

=y015+0.6*rye*sin(f1); 
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s3x15 

=x015+0.3*rxe*cos(f1); 
s3y15 

=y015+0.3*rye*sin(f1); 
s4x15 

=x015+0.2*rxe*cos(f1); 
s4y15 

=y015+0.2*rye*sin(f1); 
wx15 

=x015+met1*rxe*cos(f1); 
wy15 

=y015+met2*rye*sin(f1)+0.

11; 
s1wx15 

=x015+met1*0.9*rxe*cos(f1

); 
s1wy15 

=y015+met2*0.9*rye*sin(f1

)+0.11; 
s2wx15 

=x015+met1*0.6*rxe*cos(f1

); 
s2wy15 

=y015+met2*0.6*rye*sin(f1

)+0.11; 
s3wx15 

=x015+met1*0.2*rxe*cos(f1

); 
s3wy15 

=y015+met2*0.2*rye*sin(f1

)+0.11; 

 

 
x016=  2.8; 
y016 = 1.45; 
s16 = basi-x016; 
t161 = s16/v; 
t162 =(x016-2)/v; 
x16 =x016+rxe*cos(f1); 
y16 =y016+rye*sin(f1); 
s1x16 

=x016+0.9*rxe*cos(f1); 
s1y16 

=y016+0.9*rye*sin(f1); 
s2x16 

=x016+0.6*rxe*cos(f1); 
s2y16 

=y016+0.6*rye*sin(f1); 
s3x16 

=x016+0.3*rxe*cos(f1); 
s3y16 

=y016+0.3*rye*sin(f1); 
s4x16 

=x016+0.2*rxe*cos(f1); 
s4y16 

=y016+0.2*rye*sin(f1); 
wx16 

=x016+met1*rxe*cos(f1); 

wy16 

=y016+met2*rye*sin(f1)-

0.1; 
s1wx16 

=x016+met1*0.9*rxe*cos(f1

); 
s1wy16 

=y016+met2*0.9*rye*sin(f1

)-0.1; 
s2wx16 

=x016+met1*0.6*rxe*cos(f1

); 
s2wy16 

=y016+met2*0.6*rye*sin(f1

)-0.1; 
s3wx16 

=x016+met1*0.2*rxe*cos(f1

); 
s3wy16 

=y016+met2*0.2*rye*sin(f1

)-0.1; 

 

 
x017=  2.95; 
y017 = 1.65; 
s17 = basi-x017; 
t171 = s17/v; 
t172 =(x017-2)/v; 
x17 =x017+rxe*cos(f1); 
y17 =y017+rye*sin(f1); 
s1x17 

=x017+0.9*rxe*cos(f1); 
s1y17 

=y017+0.9*rye*sin(f1); 
s2x17 

=x017+0.6*rxe*cos(f1); 
s2y17 

=y017+0.6*rye*sin(f1); 
s3x17 

=x017+0.3*rxe*cos(f1); 
s3y17 

=y017+0.3*rye*sin(f1); 
s4x17 

=x017+0.2*rxe*cos(f1); 
s4y17 

=y017+0.2*rye*sin(f1); 
wx17 

=x017+met1*rxe*cos(f1); 
wy17 

=y017+met2*rye*sin(f1)-

0.14; 
s1wx17 

=x017+met1*0.9*rxe*cos(f1

); 
s1wy17 

=y017+met2*0.9*rye*sin(f1

)-0.14; 
s2wx17 

=x017+met1*0.6*rxe*cos(f1

); 
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s2wy17 

=y017+met2*0.6*rye*sin(f1

)-0.14; 
s3wx17 

=x017+met1*0.2*rxe*cos(f1

); 
s3wy17 

=y017+met2*0.2*rye*sin(f1

)-0.14; 

 

 
x018=  2.07; 
y018 = 1.9; 
s18 = basi-x018; 
t181 = s18/v; 
t182 =(x018-2)/v; 
x18 =x018+rxe*cos(f1); 
y18 =y018+rye*sin(f1); 
s1x18 

=x018+0.9*rxe*cos(f1); 
s1y18 

=y018+0.9*rye*sin(f1); 
s2x18 

=x018+0.6*rxe*cos(f1); 
s2y18 

=y018+0.6*rye*sin(f1); 
s3x18 

=x018+0.3*rxe*cos(f1); 
s3y18 

=y018+0.3*rye*sin(f1); 
s4x18 

=x018+0.2*rxe*cos(f1); 
s4y18 

=y018+0.2*rye*sin(f1); 
wx18=x018+met1*rxe*cos(f1

); 
wy18 

=y018+met2*rye*sin(f1)-

0.12; 
s1wx18 

=x018+met1*0.9*rxe*cos(f1

); 
s1wy18 

=y018+met2*0.9*rye*sin(f1

)-0.12; 
s2wx18 

=x018+met1*0.6*rxe*cos(f1

); 
s2wy18 

=y018+met2*0.6*rye*sin(f1

)-0.12; 
s3wx18 

=x018+met1*0.2*rxe*cos(f1

); 
s3wy18 

=y018+met2*0.2*rye*sin(f1

)-0.12; 

 

 

 
x019=  2.9; 
y019 = 1.82; 
s19 = basi-x019; 
t191 = s19/v; 
t192 =(x019-2)/v; 
x19 =x019+rxe*cos(f1); 
y19 =y019+rye*sin(f1); 
s1x19 

=x019+0.9*rxe*cos(f1); 
s1y19 

=y019+0.9*rye*sin(f1); 
s2x19 

=x019+0.6*rxe*cos(f1); 
s2y19 

=y019+0.6*rye*sin(f1); 
s3x19 

=x019+0.3*rxe*cos(f1); 
s3y19 

=y019+0.3*rye*sin(f1); 
s4x19 

=x019+0.2*rxe*cos(f1); 
s4y19 

=y019+0.2*rye*sin(f1); 
wx19 

=x019+met1*rxe*cos(f1); 
wy19 

=y019+met2*rye*sin(f1)-

0.17; 
s1wx19 

=x019+met1*0.9*rxe*cos(f1

); 
s1wy19 

=y019+met2*0.9*rye*sin(f1

)-0.17; 
s2wx19 

=x019+met1*0.6*rxe*cos(f1

); 
s2wy19 

=y019+met2*0.6*rye*sin(f1

)-0.17; 
s3wx19 

=x019+met1*0.2*rxe*cos(f1

); 
s3wy19 

=y019+met2*0.2*rye*sin(f1

)-0.17; 

 

 
x020=  2.6; 
y020 = 1.3; 
s20 = basi-x020; 
t201 = s20/v; 
t202 =(x020-2)/v; 
x20 =x020+rxe*cos(f1); 
y20 =y020+rye*sin(f1); 
s1x20 

=x020+0.9*rxe*cos(f1); 
s1y20 

=y020+0.9*rye*sin(f1); 
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s2x20 

=x020+0.6*rxe*cos(f1); 
s2y20 

=y020+0.6*rye*sin(f1); 
s3x20 

=x020+0.3*rxe*cos(f1); 
s3y20 

=y020+0.3*rye*sin(f1); 
s4x20 

=x020+0.2*rxe*cos(f1); 
s4y20 

=y020+0.2*rye*sin(f1); 
wx20 

=x020+met1*rxe*cos(f1); 
wy20 

=y020+met2*rye*sin(f1)-

0.08; 
s1wx20 

=x020+met1*0.9*rxe*cos(f1

); 
s1wy20 

=y020+met2*0.9*rye*sin(f1

)-0.08; 
s2wx20 

=x020+met1*0.6*rxe*cos(f1

); 
s2wy20 

=y020+met2*0.6*rye*sin(f1

)-0.08; 
s3wx20 

=x020+met1*0.2*rxe*cos(f1

); 
s3wy20 

=y020+met2*0.2*rye*sin(f1

)-0.08; 

 

 
%Aerio 
%aeriou megisth thesi 

 
p1 = 0.9; 
p2 = 0.6; 
p3 = 0.2; 
basia = 2.5; 

 
ay01 = 1; 
ax01 =2.03; 
as1 = basia-ay01; 
at11 = as1/v; 
at12 =(ay01-1)/v; 
aT =t11+t12; 
ax1 

=ax01+0.4*rxe*cos(f1); 
ay1 

=ay01+0.4*rye*sin(f1); 
s1ax1 

=ax01+0.4*p1*rxe*cos(f1); 
s1ay1 

=ay01+0.4*p1*rye*sin(f1); 

s2ax1 

=ax01+0.4*p2*rxe*cos(f1); 
s2ay1 

=ay01+0.4*p2*rye*sin(f1); 
s3ax1 

=ax01+0.4*p3*rxe*cos(f1); 
s3ay1 

=ay01+0.4*p3*rye*sin(f1); 

 
ay02 = 1.14; 
ax02 =2.02; 
as2 = basia-ay02; 
at21 = as2/v; 
at22 =(ay02-1)/v; 
ax2 

=ax02+0.7*rxe*cos(f1); 
ay2 

=ay02+0.7*rye*sin(f1); 
s1ax2 

=ax02+0.4*p1*rxe*cos(f1); 
s1ay2 

=ay02+0.4*p1*rye*sin(f1); 
s2ax2 

=ax02+0.4*p2*rxe*cos(f1); 
s2ay2 

=ay02+0.4*p2*rye*sin(f1); 
s3ax2 

=ax02+0.4*p3*rxe*cos(f1); 
s3ay2 

=ay02+0.4*p3*rye*sin(f1); 

 
ay03 = 1.34; 
ax03 =2; 
as3 = basia-ay03; 
at31 = as3/v; 
at32 =(ay03-1)/v; 
ax3 

=ax03+0.6*rxe*cos(f1); 
ay3 

=ay03+0.6*rye*sin(f1); 
s1ax3 

=ax03+0.4*p1*rxe*cos(f1); 
s1ay3 

=ay03+0.4*p1*rye*sin(f1); 
s2ax3 

=ax03+0.4*p2*rxe*cos(f1); 
s2ay3 

=ay03+0.4*p2*rye*sin(f1); 
s3ax3 

=ax03+0.4*p3*rxe*cos(f1); 
s3ay3 

=ay03+0.4*p3*rye*sin(f1); 

 
ay04 = 1.53; 
ax04 =2.022; 
as4 = basia-ay04; 
at41 = as4/v; 
at42 =(ay04-1)/v; 
ax4 

=ax04+0.5*rxe*cos(f1); 
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ay4 

=ay04+0.5*rye*sin(f1); 
s1ax4 

=ax04+0.4*p1*rxe*cos(f1); 
s1ay4 

=ay04+0.4*p1*rye*sin(f1); 
s2ax4 

=ax04+0.4*p2*rxe*cos(f1); 
s2ay4 

=ay04+0.4*p2*rye*sin(f1); 
s3ax4 

=ax04+0.4*p3*rxe*cos(f1); 
s3ay4 

=ay04+0.4*p3*rye*sin(f1); 

 
ay05 = 1.70; 
ax05 =2.03; 
as5 = basia-ay05; 
at51 = as5/v; 
at52 =(ay05-1)/v; 
ax5 

=ax05+0.54*rxe*cos(f1); 
ay5 

=ay05+0.54*rye*sin(f1); 
s1ax5 

=ax05+0.4*p1*rxe*cos(f1); 
s1ay5 

=ay05+0.4*p1*rye*sin(f1); 
s2ax5 

=ax05+0.4*p2*rxe*cos(f1); 
s2ay5 

=ay05+0.4*p2*rye*sin(f1); 
s3ax5 

=ax05+0.4*p3*rxe*cos(f1); 
s3ay5 

=ay05+0.4*p3*rye*sin(f1); 

 
ay06 = 1.83; 
ax06 =1.994; 
as6 = basia-ay06; 
at61 = as6/v; 
at62 =(ay06-1)/v; 
ax6 

=ax06+0.59*rxe*cos(f1); 
ay6 

=ay06+0.59*rye*sin(f1); 
s1ax6 

=ax06+0.4*p1*rxe*cos(f1); 
s1ay6 

=ay06+0.4*p1*rye*sin(f1); 
s2ax6 

=ax06+0.4*p2*rxe*cos(f1); 
s2ay6 

=ay06+0.4*p2*rye*sin(f1); 
s3ax6 

=ax06+0.4*p3*rxe*cos(f1); 
s3ay6 

=ay06+0.4*p3*rye*sin(f1); 

 
ay07 = 2; 

ax07 =2.01; 
as7 = basia-ay07; 
at71 = as7/v; 
at72 =(ay07-1)/v; 
ax7 

=ax07+0.65*rxe*cos(f1); 
ay7 

=ay07+0.65*rye*sin(f1); 
s1ax7 

=ax07+0.4*p1*rxe*cos(f1); 
s1ay7 

=ay07+0.4*p1*rye*sin(f1); 
s2ax7 

=ax07+0.4*p2*rxe*cos(f1); 
s2ay7 

=ay07+0.4*p2*rye*sin(f1); 
s3ax7 

=ax07+0.4*p3*rxe*cos(f1); 
s3ay7 

=ay07+0.4*p3*rye*sin(f1); 

 
ay08 = 2.2; 
ax08 =2.03; 
as8 = basia-ay08; 
at81 = as8/v; 
at82 =(ay08-1)/v; 
ax8 

=ax08+0.29*rxe*cos(f1); 
ay8 

=ay08+0.29*rye*sin(f1); 
s1ax8 

=ax08+0.4*p1*rxe*cos(f1); 
s1ay8 

=ay08+0.4*p1*rye*sin(f1); 
s2ax8 

=ax08+0.4*p2*rxe*cos(f1); 
s2ay8 

=ay08+0.4*p2*rye*sin(f1); 
s3ax8 

=ax08+0.4*p3*rxe*cos(f1); 
s3ay8 

=ay01+0.4*p3*rye*sin(f1); 

 
ay09 = 2.3; 
ax09 =2.02; 
as9 = basia-ay09; 
at91 = as9/v; 
at92 =(ay09-1)/v; 
ax9 

=ax09+0.33*rxe*cos(f1); 
ay9 

=ay09+0.33*rye*sin(f1); 
s1ax9 

=ax09+0.4*p1*rxe*cos(f1); 
s1ay9 

=ay09+0.4*p1*rye*sin(f1); 
s2ax9 

=ax09+0.4*p2*rxe*cos(f1); 
s2ay9 

=ay09+0.4*p2*rye*sin(f1); 
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s3ax9 

=ax09+0.4*p3*rxe*cos(f1); 
s3ay9 

=ay09+0.4*p3*rye*sin(f1); 

 
ay010 = 2.45; 
ax010 =2.01; 
as10 = basia-ay010; 
at101 = as10/v; 
at102 =(ay010-1)/v; 
ax10 

=ax010+0.4*rxe*cos(f1); 
ay10 

=ay010+0.4*rye*sin(f1); 
s1ax10 

=ax010+0.4*p1*rxe*cos(f1)

; 
s1ay10 

=ay010+0.4*p1*rye*sin(f1)

; 
s2ax10 

=ax010+0.4*p2*rxe*cos(f1)

; 
s2ay10 

=ay010+0.4*p2*rye*sin(f1)

; 
s3ax10 

=ax010+0.4*p3*rxe*cos(f1)

; 
s3ay10 

=ay010+0.4*p3*rye*sin(f1)

; 

 
fysx = 

2.35+0.8*rxe*cos(f13); 
fysy = 

2.21+0.8*rye*sin(f13); 
s1fysx = 

2.35+0.8*p1*rxe*cos(f13); 
s1fysy = 

2.21+0.8*p1*rye*sin(f13); 
s2fysx = 

2.35+0.8*p2*rxe*cos(f13); 
s2fysy = 

2.21+0.8*p2*rye*sin(f13); 
s3fysx = 

2.35+0.8*p3*rxe*cos(f13); 
s3fysy = 

2.21+0.8*p3*rye*sin(f13); 

 

 
fill(ypovx, ypovy,  [0.9 

0.9 0.9] ,... 
basx1, basy1, [0.76 0.36 

0] ,... 
basbx1, basby1, [0.6 0.2 

0]  ,... 
bascx1, bascy1, [0.8 0.4 

0] ,... 

basx2, basy2, [0.76 0.36 

0]  ,... 
basbx2, basby2,[0.6 0.2 

0] ,... 
bascx2, bascy2, [0.8 0.4 

0]  ,... 
x1, y1, [0.2   0.7  

0.2],... 
s1x1, s1y1, [0.3   0.75  

0.3],... 
s2x1, s2y1, [0.4   0.8  

0.4],... 
s3x1, s3y1, [0.5   0.85  

0.5],... 
s4x1, s4y1, [0.6   0.9  

0.6],... 
x2, y2, [0.2   0.7  

0.2],... 
s1x2, s1y2, [0.3   0.75  

0.3],... 
s2x2, s2y2, [0.4   0.8  

0.4],... 
s3x2, s3y2, [0.5   0.85  

0.5],... 
s4x2, s4y2, [0.6   0.9  

0.6],... 
x3, y3, [0.2   0.7  

0.2],... 
s1x3, s1y3, [0.3   0.75  

0.3],... 
s2x3, s2y3, [0.4   0.8  

0.4],... 
s3x3, s3y3, [0.5   0.85  

0.5],... 
s4x3, s4y3, [0.6   0.9  

0.6],... 
x4, y4, [0.2   0.7  

0.2],... 
s1x4, s1y4, [0.3   0.75  

0.3],... 
s2x4, s2y4, [0.4   0.8  

0.4],... 
s3x4, s3y4, [0.5   0.85  

0.5],... 
s4x4, s4y4, [0.6   0.9  

0.6],... 
x5, y5, [0.2   0.7  

0.2],... 
s1x5, s1y5, [0.3   0.75  

0.3],... 
s2x5, s2y5, [0.4   0.8  

0.4],... 
s3x5, s3y5, [0.5   0.85  

0.5],... 
s4x5, s4y5, [0.6   0.9  

0.6],... 
x6, y6, [0.2   0.7  

0.2],... 
s1x6, s1y6, [0.3   0.75  

0.3],... 
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s2x6, s2y6, [0.4   0.8  

0.4],... 
s3x6, s3y6, [0.5   0.85 

0.5],... 
s4x6, s4y6, [0.6   0.9  

0.6],... 
x7, y7, [0.2   0.7  

0.2],... 
s1x7, s1y7, [0.3   0.75  

0.3],... 
s2x7, s2y7, [0.4   0.8  

0.4],... 
s3x7, s3y7, [0.5   0.85  

0.5],... 
s4x7, s4y7, [0.6   0.9  

0.6],... 
x8, y8, [0.2   0.7  

0.2],... 
s1x8, s1y8, [0.3   0.75  

0.3],... 
s2x8, s2y8, [0.4   0.8  

0.4],... 
s3x8, s3y8, [0.5   0.85  

0.5],... 
s4x8, s4y8, [0.6   0.9  

0.6],..... 
x9, y9, [0.2   0.7 

0.2],... 
s1x9, s1y9, [0.3   0.75  

0.3],... 
s2x9, s2y9, [0.4   0.8  

0.4],... 
s3x9, s3y9, [0.5   0.85  

0.5],... 
s4x9, s4y9, [0.6   0.9  

0.6],... 
x10, y10, [0.2  0.7  

0.2],... 
s1x10, s1y10, [0.3   0.75  

0.3],... 
s2x10, s2y10, [0.4   0.8  

0.4],... 
s3x10, s3y10, [0.5   0.85  

0.5],... 
s4x10, s4y10, [0.6   0.9  

0.6],... 
x11, y11, [0.2   0.7  

0.2],... 
s1x11, s1y11, [0.3   0.75  

0.3],... 
s2x11, s2y11, [0.4   0.8  

0.4],... 
s3x11, s3y11, [0.5   0.85  

0.5],... 
s4x11, s4y11, [0.6   0.9  

0.6],... 
x12, y12, [0.2   0.7  

0.2],... 
s1x12, s1y12, [0.3   0.75  

0.3],... 

s2x12, s2y12, [0.4   0.8  

0.4],... 
s3x12, s3y12, [0.5   0.85  

0.5],... 
s4x12, s4y12, [0.6   0.9  

0.6],... 
x13, y13, [0.2   0.7  

0.2],... 
s1x13, s1y13, [0.3   0.75  

0.3],... 
s2x13, s2y13, [0.4   0.8  

0.4],... 
s3x13, s3y13, [0.5   0.85  

0.5],... 
s4x13, s4y13, [0.6   0.9  

0.6],... 
x14, y14, [0.2   0.7  

0.2],... 
s1x14, s1y14, [0.3   0.75  

0.3],... 
s2x14, s2y14, [0.4   0.8  

0.4],... 
s3x14, s3y14, [0.5   0.85  

0.5],... 
s4x14, s4y14, [0.6   0.9  

0.6],.... 
x15, y15, [0.2   0.7  

0.2],... 
s1x15, s1y15, [0.3   0.75  

0.3],... 
s2x15, s2y15, [0.4   0.8  

0.4],... 
s3x15, s3y15, [0.5   0.85  

0.5],... 
s4x15, s4y15, [0.6   0.9  

0.6],..... 
x16, y16, [0.2   0.7  

0.2],... 
s1x16, s1y16, [0.3   0.75  

0.3],... 
s2x16, s2y16, [0.4   0.8  

0.4],... 
s3x16, s3y16, [0.5   0.85  

0.5],... 
s4x16, s4y16, [0.6   0.9  

0.6],... 
x17, y17, [0.2   0.7  

0.2],... 
s1x17, s1y17, [0.3   0.75  

0.3],... 
s2x17, s2y17, [0.4   0.8  

0.4],... 
s3x17, s3y17, [0.5   0.85  

0.5],... 
s4x17, s4y17, [0.6   0.9  

0.6],... 
x18, y18, [0.2   0.7  

0.2],... 
s1x18, s1y18, [0.3   0.75  

0.3],... 
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s2x18, s2y18, [0.4   0.8  

0.4],... 
s3x18, s3y18, [0.5   0.85  

0.5],... 
s4x18, s4y18, [0.6   0.9  

0.6],... 
x19, y19, [0.2   0.7  

0.2],... 
s1x19, s1y19, [0.3   0.75  

0.3],... 
s2x19, s2y19, [0.4   0.8  

0.4],... 
s3x19, s3y19, [0.5   0.85  

0.5],... 
s4x19, s4y19, [0.6   0.9  

0.6],... 
x20, y20, [0.2   0.7  

0.2],... 
s1x20, s1y20, [0.3   0.75  

0.3],... 
s2x20, s2y20, [0.4   0.8  

0.4],... 
s3x20, s3y20, [0.5   0.85  

0.5],... 
s4x20, s4y20, [0.6   0.9  

0.6],... 
xcl,ycl, [0.2   0.7  

0.2],... 
s1xcl,s1ycl, [0.3   0.75  

0.3],... 
s2xcl,s2ycl, [0.4   0.8  

0.4],... 
s3xcl,s3ycl, [0.5   0.85  

0.5],... 
s4xcl,s4ycl, [0.6   0.9  

0.6],... 
wx1, wy1, [0.8 0 0],... 
s1wx1, s1wy1, [0.9 0.2 

0.2],... 
s2wx1, s2wy1, [1 0.4 

0.4],... 
s3wx1, s3wy1, [1 0.7 

0.7],... 
wx2, wy2, [0.8 0 0],... 
s1wx2, s1wy2, [0.9 0.2 

0.2],... 
s2wx2, s2wy2, [1 0.4 

0.4],... 
s3wx2, s3wy2, [1 0.7 

0.7],... 
wx3, wy3, [0.8 0 0],... 
s1wx3, s1wy3, [0.9 0.2 

0.2],... 
s2wx3, s2wy3, [1 0.4 

0.4],... 
s3wx3, s3wy3, [1 0.7 

0.7],... 
wx4, wy4, [0.8 0 0],... 
s1wx4, s1wy4, [0.9 0.2 

0.2],... 

s2wx4, s2wy4, [1 0.4 

0.4],... 
s3wx4, s3wy4, [1 0.7 

0.7],... 
wx5, wy5, [0.8 0 0],... 
s1wx5, s1wy5, [0.9 0.2 

0.2],... 
s2wx5, s2wy5, [1 0.4 

0.4],... 
s3wx5, s3wy5, [1 0.7 

0.7],... 
wx6, wy6, [0.8 0 0],... 
s1wx6, s1wy6, [0.9 0.2 

0.2],... 
s2wx6, s2wy6, [1 0.4 

0.4],... 
s3wx6, s3wy6, [1 0.7 

0.7],... 
wx7, wy7, [0.8 0 0],... 
s1wx7, s1wy7, [0.9 0.2 

0.2],... 
s2wx7, s2wy7, [1 0.4 

0.4],... 
s3wx7, s3wy7, [1 0.7 

0.7],... 
wx8, wy8, [0.8 0 0],... 
s1wx8, s1wy8, [0.9 0.2 

0.2],... 
s2wx8, s2wy8, [1 0.4 

0.4],... 
s3wx8, s3wy8, [1 0.7 

0.7],... 
wx9, wy9, [0.8 0 0],... 
s1wx9, s1wy9, [0.9 0.2 

0.2],... 
s2wx9, s2wy9, [1 0.4 

0.4],... 
s3wx9, s3wy9, [1 0.7 

0.7],... 
wx10, wy10, [0.8 0 0],... 
s1wx10, s1wy10, [0.9 0.2 

0.2],... 
s2wx10, s2wy10, [1 0.4 

0.4],... 
s3wx10, s3wy10, [1 0.7 

0.7],... 
wx11, wy11, [0.8 0 0],... 
s1wx11, s1wy11, [0.9 0.2 

0.2],... 
s2wx11, s2wy11, [1 0.4 

0.4],... 
s3wx11, s3wy11, [1 0.7 

0.7],... 
wx12, wy12, [0.8 0 0],... 
s1wx12, s1wy12, [0.9 0.2 

0.2],... 
s2wx12, s2wy12, [1 0.4 

0.4],... 
s3wx12, s3wy12, [1 0.7 

0.7],... 
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wx13, wy13, [0.8 0 0],... 
s1wx13, s1wy13, [0.9 0.2 

0.2],... 
s2wx13, s2wy13, [1 0.4 

0.4],... 
s3wx13, s3wy13, [1 0.7 

0.7],... 
wx14, wy14, [0.8 0 0],... 
s1wx14, s1wy14, [0.9 0.2 

0.2],... 
s2wx14, s2wy14, [1 0.4 

0.4],... 
s3wx14, s3wy14, [1 0.7 

0.7],... 
wx15, wy15, [0.8 0 0],... 
s1wx15, s1wy15, [0.9 0.2 

0.2],... 
s2wx15, s2wy15, [1 0.4 

0.4],... 
s3wx15, s3wy15, [1 0.7 

0.7],... 
wx16, wy16, [0.8 0 0],... 
s1wx16, s1wy16, [0.9 0.2 

0.2],... 
s2wx16, s2wy16, [1 0.4 

0.4],... 
s3wx16, s3wy16, [1 0.7 

0.7],... 
wx17, wy17, [0.8 0 0],... 
s1wx17, s1wy17, [0.9 0.2 

0.2],... 
s2wx17, s2wy17, [1 0.4 

0.4],... 
s3wx17, s3wy17, [1 0.7 

0.7],... 
wx18, wy18, [0.8 0 0],... 
s1wx18, s1wy18, [0.9 0.2 

0.2],... 
s2wx18, s2wy18, [1 0.4 

0.4],... 
s3wx18, s3wy18, [1 0.7 

0.7],... 
wx19, wy19, [0.8 0 0],... 
s1wx19, s1wy19, [0.9 0.2 

0.2],... 
s2wx19, s2wy19, [1 0.4 

0.4],... 
s3wx19, s3wy19, [1 0.7 

0.7],... 
wx20, wy20, [0.8 0 0],... 
s1wx20, s1wy20, [0.9 0.2 

0.2],... 
s2wx20, s2wy20, [1 0.4 

0.4],... 
s3wx20, s3wy20, [1 0.7 

0.7],... 
xna,yna, [0.8 0 0],... 
s1xna,s1yna, [0.9 0.2 

0.2],... 

s2xna,s2yna, [1 0.4 

0.4],... 
s3xna,s3yna, [1 0.7 

0.7],... 
ax1, ay1, [0.5 0.8 

0.5],... 
s1ax1, s1ay1, [0.6 0.9 

0.6],... 
s2ax1, s2ay1, [0.7 0.95 

0.7],... 
s3ax1, s3ay1, [0.8 1 

0.8],... 
ax2, ay2, [0.5 0.8 

0.5],... 
s1ax2, s1ay2, [0.6 0.9 

0.6],... 
s2ax2, s2ay2, [0.7 0.95 

0.7],... 
s3ax2, s3ay2, [0.8 1 

0.8],... 
ax3, ay3, [0.5 0.8 

0.5],... 
s1ax3, s1ay3, [0.6 0.9 

0.6],... 
s2ax3, s2ay3, [0.7 0.95 

0.7],... 
s3ax3, s3ay3, [0.8 1 

0.8],... 
ax4, ay4, [0.5 0.8 

0.5],... 
s1ax4, s1ay4, [0.6 0.9 

0.6],... 
s2ax4, s2ay4, [0.7 0.95 

0.7],... 
s3ax4, s3ay4, [0.8 1 

0.8],... 
ax5, ay5, [0.5 0.8 

0.5],... 
s1ax5, s1ay5, [0.6 0.9 

0.6],... 
s2ax5, s2ay5, [0.7 0.95 

0.7],... 
s3ax5, s3ay5, [0.8 1 

0.8],... 
ax6, ay6, [0.5 0.8 

0.5],... 
s1ax6, s1ay6, [0.6 0.9 

0.6],... 
s2ax6, s2ay6, [0.7 0.95 

0.7],... 
s3ax6, s3ay6, [0.8 1 

0.8],... 
ax7, ay7, [0.5 0.8 

0.5],... 
s1ax7, s1ay7, [0.6 0.9 

0.6],... 
s2ax7, s2ay7, [0.7 0.95 

0.7],... 
s3ax7, s3ay7, [0.8 1 

0.8],... 
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ax8, ay8, [0.5 0.8 

0.5],... 
s1ax8, s1ay8, [0.6 0.9 

0.6],... 
s2ax8, s2ay8, [0.7 0.95 

0.7],... 
s3ax8, s3ay8, [0.8 1 

0.8],... 
ax9, ay9, [0.5 0.8 

0.5],... 
s1ax9, s1ay9, [0.6 0.9 

0.6],... 
s2ax9, s2ay9, [0.7 0.95 

0.7],... 
s3ax9, s3ay9, [0.8 1 

0.8],... 

ax10, ay10, [0.5 0.8 

0.5],... 
s1ax10, s1ay10, [0.6 0.9 

0.6],... 
s2ax10, s2ay10, [0.7 0.95 

0.7],... 
s3ax10, s3ay10, [0.8 1 

0.5],... 
fysx, fysy , [0.5 0.8 

0.5],... 
s1fysx, s1fysy , [0.6 0.9 

0.6],... 
s2fysx, s2fysy , [0.7 

0.95 0.7],... 
s3fysx, s3fysy , [0.8 1 

0.8],... 
'LineStyle','none') 

 
axis([1.7 3.2 0.75  2.5]); 
text(1.9 , 2.35, '+','FontSize',20) 
text(1.85 , 2.27, 'AΝΟΓΟ','FontSize',12) 
text(2.95 , 2.35, '-','FontSize',22) 
text(2.85 , 2.27, 'ΚΑΘΟΓΟ','FontSize',12) 

 

 

 
text(2.4 , 2.3, 'Na','FontSize',12) 
text(2.4 , 2.405, 'Cl','FontSize',12) 

 
text(2.45 , 2.315, '+','FontSize',10) 
text(2.45 , 2.43, '-','FontSize',16) 

 
text(2.4 , 2.21, 'Φςζαλίδερ σλωπίος','FontSize',10) 

 

 

 
axis off 
pause(2) 

 

 

 
daer =1.5; 
vaer =1; 
T3 =daer/vaer; 

 

 
% 
i =1; 

 
t3 = 0; 
% pause(5) 
tol = 5*T; 
for t =tol:-0.01:0 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%% 

 
if (stam==1) 
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cc=stam; 
while (cc==1) 
cc=stam; 
pause(ryte); 
if (status==1) 
return 
end 
end 
end 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%% 
t3=t3+0.01; 
% 
tt = tol-t; 

 
m3 =fix(t3/T3); 

 
m = fix(t/T); 
m1=fix(tt/T); 

 
% KINHSH AERIU Anerxomeno 

aerio 

 
% 1o tmhma kinisis 
if 

(m3*T3<=t3)&(t3<m3*T3+at1

1) 
ayy1 =ay1+v*(t3-m3*T3); 
s1ayy1 =s1ay1+v*(t3-

m3*T3); 
s2ayy1 =s2ay1+v*(t3-

m3*T3); 
s3ayy1 =s3ay1+v*(t3-

m3*T3); 
else 
end 

 
if 

(m3*T3<=t3)&(t3<m3*T3+at2

1) 
ayy2 =ay2+v*(t3-m3*T3); 
s1ayy2 =s1ay2+v*(t3-

m3*T3); 
s2ayy2 =s2ay2+v*(t3-

m3*T3); 
s3ayy2 =s3ay2+v*(t3-

m3*T3); 
else 
end 

 
if 

(m3*T3<=t3)&(t3<m3*T3+at3

1) 
ayy3 =ay3+v*(t3-m3*T3); 
s1ayy3 =s1ay3+v*(t3-

m3*T3); 
s2ayy3 =s2ay3+v*(t3-

m3*T3); 

s3ayy3 =s3ay3+v*(t3-

m3*T3); 
else 
end 

 
if 

(m3*T3<=t3)&(t3<m3*T3+at4

1) 
ayy4 =ay4+v*(t3-m3*T3); 
s1ayy4 =s1ay4+v*(t3-

m3*T3); 
s2ayy4 =s2ay4+v*(t3-

m3*T3); 
s3ayy4 =s3ay4+v*(t3-

m3*T3); 
else 
end 

 
if 

(m3*T3<=t3)&(t3<m3*T3+at5

1) 
ayy5 =ay5+v*(t3-m3*T3); 
s1ayy5 =s1ay5+v*(t3-

m3*T3); 
s2ayy5 =s2ay5+v*(t3-

m3*T3); 
s3ayy5 =s3ay5+v*(t3-

m3*T3); 
else 
end 

 
if 

(m3*T3<=t3)&(t3<m3*T3+at6

1) 
ayy6 =ay6+v*(t3-m3*T3); 
s1ayy6 =s1ay6+v*(t3-

m3*T3); 
s2ayy6 =s2ay6+v*(t3-

m3*T3); 
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s3ayy6 =s3ay6+v*(t3-

m3*T3); 
else 
end 

 
if 

(m3*T3<=t3)&(t3<m3*T3+at7

1) 
ayy7 =ay7+v*(t3-m3*T3); 
s1ayy7 =s1ay7+v*(t3-

m3*T3); 
s2ayy7 =s2ay7+v*(t3-

m3*T3); 
s3ayy7 =s3ay7+v*(t3-

m3*T3); 
else 
end 

 
if 

(m3*T3<=t3)&(t3<m3*T3+at8

1) 
ayy8 =ay8+v*(t3-m3*T3); 
s1ayy8 =s1ay8+v*(t3-

m3*T3); 
s2ayy8 =s2ay8+v*(t3-

m3*T3); 
s3ayy8 =s3ay8+v*(t3-

m3*T3); 
else 
end 

 
if 

(m3*T3<=t3)&(t3<m3*T3+at9

1) 
ayy9 =ay9+v*(t3-m3*T3); 
s1ayy9 =s1ay9+v*(t3-

m3*T3); 
s2ayy9 =s2ay9+v*(t3-

m3*T3); 
s3ayy9 =s3ay9+v*(t3-

m3*T3); 
else 
end 
if 

(m3*T3<=t3)&(t3<m3*T3+at1

01) 
ayy10 =ay10+v*(t3-m3*T3); 
s1ayy10 =s1ay10+v*(t3-

m3*T3); 
s2ayy10 =s2ay10+v*(t3-

m3*T3); 
s3ayy10 =s3ay10+v*(t3-

m3*T3); 
else 
end 

 

 

 

 

% 2o tmhma kinisis 

 
if 

(m3*T3+at11<=t3)&(t3<m3*T

3+at11+at12) 
ayy1 =0.4*y00+1+v*(t3-

at11-m3*T3); 
s1ayy1 

=0.4*s1y00+1+v*(t3-at11-

m3*T3); 
s2ayy1 

=0.4*s2y00+1+v*(t3-at11-

m3*T3); 
s3ayy1 

=0.4*s3y00+1+v*(t3-at11-

m3*T3); 
else 
end 

 
if 

(m3*T3+at21<=t3)&(t3<m3*T

3+at21+at22) 
ayy2 =0.7*y00+1.1+v*(t3-

at21-m3*T3); 
s1ayy2 

=0.4*s1y00+1+v*(t3-at21-

m3*T3); 
s2ayy2 

=0.4*s2y00+1+v*(t3-at21-

m3*T3); 
s3ayy2 

=0.4*s3y00+1+v*(t3-at21-

m3*T3); 
else 
end 

 
if 

(m3*T3+at31<=t3)&(t3<m3*T

3+at31+at32) 
ayy3 =0.6*y00+1.3+v*(t3-

at31-m3*T3); 
s1ayy3 

=0.4*s1y00+1+v*(t3-at31-

m3*T3); 
s2ayy3 

=0.4*s2y00+1+v*(t3-at31-

m3*T3); 
s3ayy3 

=0.4*s3y00+1+v*(t3-at31-

m3*T3); 
else 
end 

 
if 

(m3*T3+at41<=t3)&(t3<m3*T

3+at41+at42) 
ayy4 =0.5*y00+1.4+v*(t3-

at41-m3*T3); 
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s1ayy4 

=0.4*s1y00+1+v*(t3-at41-

m3*T3); 
s2ayy4 

=0.4*s2y00+1+v*(t3-at41-

m3*T3); 
s3ayy4 

=0.4*s3y00+1+v*(t3-at41-

m3*T3); 
else 
end 

 
if 

(m3*T3+at51<=t3)&(t3<m3*T

3+at51+at52) 
ayy5 =0.54*y00+1.5+v*(t3-

at51-m3*T3); 
s1ayy5 

=0.4*s1y00+1+v*(t3-at51-

m3*T3); 
s2ayy5 

=0.4*s2y00+1+v*(t3-at51-

m3*T3); 
s3ayy5 

=0.4*s3y00+1+v*(t3-at51-

m3*T3); 
else 
end 

 
if 

(m3*T3+at61<=t3)&(t3<m3*T

3+at61+at62) 
ayy6 =0.59*y00+1.6+v*(t3-

at61-m3*T3); 
s1ayy6 

=0.4*s1y00+1+v*(t3-at61-

m3*T3); 
s2ayy6 

=0.4*s2y00+1+v*(t3-at61-

m3*T3); 
s3ayy6 

=0.4*s3y00+1+v*(t3-at61-

m3*T3); 
else 
end 

 
if 

(m3*T3+at71<=t3)&(t3<m3*T

3+at71+at72) 
ayy7 =0.65*y00+1.9+v*(t3-

at71-m3*T3); 
s1ayy7 

=0.4*s1y00+1+v*(t3-at71-

m3*T3); 
s2ayy7 

=0.4*s2y00+1+v*(t3-at71-

m3*T3); 
s3ayy7 

=0.4*s3y00+1+v*(t3-at71-

m3*T3); 

else 
end 

 
if 

(m3*T3+at81<=t3)&(t3<m3*T

3+at81+at82) 
ayy8 

=0.29*y00+1.45+v*(t3-

at81-m3*T3); 
s1ayy8 

=0.4*s1y00+1+v*(t3-at81-

m3*T3); 
s2ayy8 

=0.4*s2y00+1+v*(t3-at81-

m3*T3); 
s3ayy8 

=0.4*s3y00+1+v*(t3-at81-

m3*T3); 
else 
end 

 
if 

(m3*T3+at91<=t3)&(t3<m3*T

3+at91+at92) 
ayy9 

=0.33*y00+1.34+v*(t3-

at91-m3*T3); 
s1ayy9 

=0.4*s1y00+1+v*(t3-at91-

m3*T3); 
s2ayy9 

=0.4*s2y00+1+v*(t3-at91-

m3*T3); 
s3ayy9 

=0.4*s3y00+1+v*(t3-at91-

m3*T3); 
else 
end 

 

 

 
if 

(m3*T3+at101<=t3)&(t3<m3*

T3+at101+at102) 
ayy10 

=0.4*y00+1.53+v*(t3-

at101-m3*T3); 
s1ayy10 

=0.4*s1y00+1+v*(t3-at101-

m3*T3); 
s2ayy10 

=0.4*s2y00+1+v*(t3-at101-

m3*T3); 
s3ayy10 

=0.4*s3y00+1+v*(t3-at101-

m3*T3); 
else 
end 
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% KINHSH IODWN  % KINHSH 

IODWN  % KINHSH IODWN 

 
% 1o tmhma kinisis 
if (m*T<=t)&(t<m*T+t11) 
xx1 =x1+v*(t-m*T); 
s1xx1 =s1x1+v*(t-m*T); 
s2xx1 =s2x1+v*(t-m*T); 
s3xx1 =s3x1+v*(t-m*T); 
s4xx1 =s4x1+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t21) 
xx2 =x2+v*(t-m*T); 
s1xx2 =s1x2+v*(t-m*T); 
s2xx2 =s2x2+v*(t-m*T); 
s3xx2 =s3x2+v*(t-m*T); 
s4xx2 =s4x2+v*(t-m*T); 
else 
end 

 

 

 
if (m*T<=t)&(t<m*T+t31) 
xx3 =x3+v*(t-m*T); 
s1xx3 =s1x3+v*(t-m*T); 
s2xx3 =s2x3+v*(t-m*T); 
s3xx3 =s3x3+v*(t-m*T); 
s4xx3 =s4x3+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t41) 
xx4 =x4+v*(t-m*T); 
s1xx4 =s1x4+v*(t-m*T); 
s2xx4 =s2x4+v*(t-m*T); 
s3xx4 =s3x4+v*(t-m*T); 
s4xx4 =s4x4+v*(t-m*T); 
else 
end 
if (m*T<=t)&(t<m*T+t51) 
xx5 =x5+v*(t-m*T); 
s1xx5 =s1x5+v*(t-m*T); 
s2xx5 =s2x5+v*(t-m*T); 
s3xx5 =s3x5+v*(t-m*T); 
s4xx5 =s4x5+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t61) 
xx6 =x6+v*(t-m*T); 
s1xx6 =s1x6+v*(t-m*T); 
s2xx6 =s2x6+v*(t-m*T); 
s3xx6 =s3x6+v*(t-m*T); 
s4xx6 =s4x6+v*(t-m*T); 
else 
end 

 

if (m*T<=t)&(t<m*T+t71) 
xx7 =x7+v*(t-m*T); 
s1xx7 =s1x7+v*(t-m*T); 
s2xx7 =s2x7+v*(t-m*T); 
s3xx7 =s3x7+v*(t-m*T); 
s4xx7 =s4x7+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t81) 
xx8 =x8+v*(t-m*T); 
s1xx8 =s1x8+v*(t-m*T); 
s2xx8 =s2x8+v*(t-m*T); 
s3xx8 =s3x8+v*(t-m*T); 
s4xx8 =s4x8+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t91) 
xx9 =x9+v*(t-m*T); 
s1xx9 =s1x9+v*(t-m*T); 
s2xx9 =s2x9+v*(t-m*T); 
s3xx9 =s3x9+v*(t-m*T); 
s4xx9 =s4x9+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t101) 
xx10 =x10+v*(t-m*T); 
s1xx10 =s1x10+v*(t-m*T); 
s2xx10 =s2x10+v*(t-m*T); 
s3xx10 =s3x10+v*(t-m*T); 
s4xx10 =s4x10+v*(t-m*T); 
else 
end 

 

 
if (m*T<=t)&(t<m*T+t111) 
xx11 =x11+v*(t-m*T); 
s1xx11 =s1x11+v*(t-m*T); 
s2xx11 =s2x11+v*(t-m*T); 
s3xx11 =s3x11+v*(t-m*T); 
s4xx11 =s4x11+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t121) 
xx12 =x12+v*(t-m*T); 
s1xx12 =s1x12+v*(t-m*T); 
s2xx12 =s2x12+v*(t-m*T); 
s3xx12 =s3x12+v*(t-m*T); 
s4xx12 =s4x12+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t131) 
xx13 =x13+v*(t-m*T); 
s1xx13 =s1x13+v*(t-m*T); 
s2xx13 =s2x13+v*(t-m*T); 
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s3xx13 =s3x13+v*(t-m*T); 
s4xx13 =s4x13+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t141) 
xx14 =x14+v*(t-m*T); 
s1xx14 =s1x14+v*(t-m*T); 
s2xx14 =s2x14+v*(t-m*T); 
s3xx14 =s3x14+v*(t-m*T); 
s4xx14 =s4x14+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t151) 
xx15 =x15+v*(t-m*T); 
s1xx15 =s1x15+v*(t-m*T); 
s2xx15 =s2x15+v*(t-m*T); 
s3xx15 =s3x15+v*(t-m*T); 
s4xx15 =s4x15+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t161) 
xx16 =x16+v*(t-m*T); 
s1xx16 =s1x16+v*(t-m*T); 
s2xx16 =s2x16+v*(t-m*T); 
s3xx16 =s3x16+v*(t-m*T); 
s4xx16 =s4x16+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t171) 
xx17 =x17+v*(t-m*T); 
s1xx17 =s1x17+v*(t-m*T); 
s2xx17 =s2x17+v*(t-m*T); 
s3xx17 =s3x17+v*(t-m*T); 
s4xx17 =s4x17+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t181) 
xx18 =x18+v*(t-m*T); 
s1xx18 =s1x18+v*(t-m*T); 
s2xx18 =s2x18+v*(t-m*T); 
s3xx18 =s3x18+v*(t-m*T); 
s4xx18 =s4x18+v*(t-m*T); 
else 
end 

 
if (m*T<=t)&(t<m*T+t191) 
xx19 =x19+v*(t-m*T); 
s1xx19 =s1x19+v*(t-m*T); 
s2xx19 =s2x19+v*(t-m*T); 
s3xx19 =s3x19+v*(t-m*T); 
s4xx19 =s4x19+v*(t-m*T); 
else 
end 

 

if (m*T<=t)&(t<m*T+t201) 
xx20 =x20+v*(t-m*T); 
s1xx20 =s1x20+v*(t-m*T); 
s2xx20 =s2x20+v*(t-m*T); 
s3xx20 =s3x20+v*(t-m*T); 
s4xx20 =s4x20+v*(t-m*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t11) 
xxx1 =wx1+v*(tt-m1*T); 
s1xxx1 =s1wx1+v*(tt-

m1*T); 
s2xxx1 =s2wx1+v*(tt-

m1*T); 
s3xxx1 =s3wx1+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t21) 
xxx2 =wx2+v*(tt-m1*T); 
s1xxx2 =s1wx2+v*(tt-

m1*T); 
s2xxx2 =s2wx2+v*(tt-

m1*T); 
s3xxx2 =s3wx2+v*(tt-

m1*T); 
else 
end 
% 
if 

(m1*T<=tt)&(tt<m1*T+t31) 
xxx3 =wx3+v*(tt-m1*T); 
s1xxx3 =s1wx3+v*(tt-

m1*T); 
s2xxx3 =s2wx3+v*(tt-

m1*T); 
s3xxx3 =s3wx3+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t41) 
xxx4 =wx4+v*(tt-m1*T); 
s1xxx4 =s1wx4+v*(tt-

m1*T); 
s2xxx4 =s2wx4+v*(tt-

m1*T); 
s3xxx4 =s3wx4+v*(tt-

m1*T); 
else 
end 
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if 

(m1*T<=tt)&(tt<m1*T+t51) 
xxx5 =wx5+v*(tt-m1*T); 
s1xxx5 =s1wx5+v*(tt-

m1*T); 
s2xxx5 =s2wx5+v*(tt-

m1*T); 
s3xxx5 =s3wx5+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t61) 
xxx6 =wx6+v*(tt-m1*T); 
s1xxx6=s1wx6+v*(tt-m1*T); 
s2xxx6 =s2wx6+v*(tt-

m1*T); 
s3xxx6 =s3wx6+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t71) 
xxx7 =wx7+v*(tt-m1*T); 
s1xxx7 =s1wx7+v*(tt-

m1*T); 
s2xxx7 =s2wx7+v*(tt-

m1*T); 
s3xxx7 =s3wx7+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t81) 
xxx8 =wx8+v*(tt-m1*T); 
s1xxx8 =s1wx8+v*(tt-

m1*T); 
s2xxx8 =s2wx8+v*(tt-

m1*T); 
s3xxx8 =s3wx8+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t91) 
xxx9 =wx9+v*(tt-m1*T); 
s1xxx9 =s1wx9+v*(tt-

m1*T); 
s2xxx9 =s2wx9+v*(tt-

m1*T); 
s3xxx9=s3wx9+v*(tt-m1*T); 
else 
end 

 

if 

(m1*T<=tt)&(tt<m1*T+t101) 
xxx10 =wx10+v*(tt-m1*T); 
s1xxx10 =s1wx10+v*(tt-

m1*T); 
s2xxx10 =s2wx10+v*(tt-

m1*T); 
s3xxx10 =s3wx10+v*(tt-

m1*T); 
else 
end 

 

 
if 

(m1*T<=tt)&(tt<m1*T+t111) 
xxx11 =wx11+v*(tt-m1*T); 
s1xxx11 =s1wx11+v*(tt-

m1*T); 
s2xxx11 =s2wx11+v*(tt-

m1*T); 
s3xxx11 =s3wx11+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t121) 
xxx12 =wx12+v*(tt-m1*T); 
s1xxx12 =s1wx12+v*(tt-

m1*T); 
s2xxx12 =s2wx12+v*(tt-

m1*T); 
s3xxx12 =s3wx12+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t131) 
xxx13 =wx13+v*(tt-m1*T); 
s1xxx13 =s1wx13+v*(tt-

m1*T); 
s2xxx13 =s2wx13+v*(tt-

m1*T); 
s3xxx13 =s3wx13+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t141) 
xxx14 =wx14+v*(tt-m1*T); 
s1xxx14 =s1wx14+v*(tt-

m1*T); 
s2xxx14 =s2wx14+v*(tt-

m1*T); 
s3xxx14 =s3wx14+v*(tt-

m1*T); 
else 
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end 

 
if 

(m1*T<=tt)&(tt<m1*T+t151) 
xxx15 =wx15+v*(tt-m1*T); 
s1xxx15 =s1wx15+v*(tt-

m1*T); 
s2xxx15 =s2wx15+v*(tt-

m1*T); 
s3xxx15 =s3wx15+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t161) 
xxx16 =wx16+v*(tt-m1*T); 
s1xxx16 =s1wx16+v*(tt-

m1*T); 
s2xxx16 =s2wx16+v*(tt-

m1*T); 
s3xxx16 =s3wx16+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t171) 
xxx17 =wx17+v*(tt-m1*T); 
s1xxx17 =s1wx17+v*(tt-

m1*T); 
s2xxx17 =s2wx17+v*(tt-

m1*T); 
s3xxx17 =s3wx17+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t181) 
xxx18 =wx18+v*(tt-m1*T); 
s1xxx18 =s1wx18+v*(tt-

m1*T); 
s2xxx18 =s2wx18+v*(tt-

m1*T); 
s3xxx18 =s3wx18+v*(tt-

m1*T); 
else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t191) 
xxx19 =wx19+v*(tt-m1*T); 
s1xxx19 =s1wx19+v*(tt-

m1*T); 
s2xxx19 =s2wx19+v*(tt-

m1*T); 
s3xxx19 =s3wx19+v*(tt-

m1*T); 

else 
end 

 
if 

(m1*T<=tt)&(tt<m1*T+t201) 
xxx20 =wx20+v*(tt-m1*T); 
s1xxx20 =s1wx20+v*(tt-

m1*T); 
s2xxx20 =s2wx20+v*(tt-

m1*T); 
s3xxx20 =s3wx20+v*(tt-

m1*T); 
else 
end 

 
%%%%%%%%%%%%%%%%%%%%%%%%%

% 

 
% 
%     % 2o tmhma kinisis 
% 
if 

(m*T+t11<=t)&(t<m*T+t11+t

12) 
xx1 =x00+2+v*(t-t11-m*T); 
s1xx1 =s1x00+2+v*(t-t11-

m*T); 
s2xx1 =s2x00+2+v*(t-t11-

m*T); 
s3xx1 =s3x00+2+v*(t-t11-

m*T); 
s4xx1 =s4x00+2+v*(t-t11-

m*T); 
else 
end 

 

 
if 

(m*T+t21<=t)&(t<m*T+t21+t

22) 
xx2 =x00+2+v*(t-t21-m*T); 
s1xx2 =s1x00+2+v*(t-t21-

m*T); 
s2xx2 =s2x00+2+v*(t-t21-

m*T); 
s3xx2 =s3x00+2+v*(t-t21-

m*T); 
s4xx2 =s4x00+2+v*(t-t21-

m*T); 
else 
end 

 
if 

(m*T+t31<=t)&(t<m*T+t31+t

32) 
xx3 =x00+2+v*(t-t31-m*T); 
s1xx3 =s1x00+2+v*(t-t31-

m*T); 
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s2xx3 =s2x00+2+v*(t-t31-

m*T); 
s3xx3 =s3x00+2+v*(t-t31-

m*T); 
s4xx3 =s4x00+2+v*(t-t31-

m*T); 
else 
end 

 

 
if 

(m*T+t41<=t)&(t<m*T+t41+t

42) 
xx4 =x00+2+v*(t-t41-m*T); 
s1xx4 =s1x00+2+v*(t-t41-

m*T); 
s2xx4 =s2x00+2+v*(t-t41-

m*T); 
s3xx4 =s3x00+2+v*(t-t41-

m*T); 
s4xx4 =s4x00+2+v*(t-t41-

m*T); 
else 
end 

 
if 

(m*T+t51<=t)&(t<m*T+t51+t

52) 
xx5 =x00+2+v*(t-t51-m*T); 
s1xx5 =s1x00+2+v*(t-t51-

m*T); 
s2xx5 =s2x00+2+v*(t-t51-

m*T); 
s3xx5 =s3x00+2+v*(t-t51-

m*T); 

s4xx5 =s4x00+2+v*(t-t51-

m*T); 
else 
end 

 

 
if 

(m*T+t61<=t)&(t<m*T+t61+t

62) 
xx6 =x00+2+v*(t-t61-m*T); 
s1xx6 =s1x00+2+v*(t-t61-

m*T); 
s2xx6 =s2x00+2+v*(t-t61-

m*T); 
s3xx6 =s3x00+2+v*(t-t61-

m*T); 
s4xx6 =s4x00+2+v*(t-t61-

m*T); 
else 
end 

 

 
if 

(m*T+t71<=t)&(t<m*T+t71+t

72) 
xx7 =x00+2+v*(t-t71-m*T); 
s1xx7 =s1x00+2+v*(t-t71-

m*T); 
s2xx7 =s2x00+2+v*(t-t71-

m*T); 
s3xx7 =s3x00+2+v*(t-t71-

m*T); 
s4xx7 =s4x00+2+v*(t-t71-

m*T); 
else 
end 

 

 
if (m*T+t81<=t)&(t<m*T+t81+t82) 
xx8 =x00+2+v*(t-t81-m*T); 
s1xx8 =s1x00+2+v*(t-t81-m*T); 
s2xx8 =s2x00+2+v*(t-t81-m*T); 
s3xx8 =s3x00+2+v*(t-t81-m*T); 
s4xx8 =s4x00+2+v*(t-t81-m*T); 
else 
end 

 

 
if (m*T+t91<=t)&(t<m*T+t91+t92) 
xx9 =x00+2+v*(t-t91-m*T); 
s1xx9 =s1x00+2+v*(t-t91-

m*T); 
s2xx9 =s2x00+2+v*(t-t91-

m*T); 
s3xx9 =s3x00+2+v*(t-t91-

m*T); 
s4xx9 =s4x00+2+v*(t-t91-

m*T); 
else 

end 

 

 
if 

(m*T+t101<=t)&(t<m*T+t101

+t102) 
xx10 =x00+2+v*(t-t101-

m*T); 
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s1xx10 =s1x00+2+v*(t-

t101-m*T); 
s2xx10 =s2x00+2+v*(t-

t101-m*T); 
s3xx10  =s3x00+2+v*(t-

t101-m*T); 
s4xx10  =s4x00+2+v*(t-

t101-m*T); 
else 
end 

 
if 

(m*T+t111<=t)&(t<m*T+t111

+t112) 
xx11 =x00+2+v*(t-t111-

m*T); 
s1xx11 =s1x00+2+v*(t-

t111-m*T); 
s2xx11 =s2x00+2+v*(t-

t111-m*T); 
s3xx11  =s3x00+2+v*(t-

t111-m*T); 
s4xx11  =s4x00+2+v*(t-

t111-m*T); 
else 
end 

 
if 

(m*T+t121<=t)&(t<m*T+t121

+t122) 
xx12 =x00+2+v*(t-t121-

m*T); 
s1xx12 =s1x00+2+v*(t-

t121-m*T); 
s2xx12 =s2x00+2+v*(t-

t121-m*T); 
s3xx12  =s3x00+2+v*(t-

t121-m*T); 
s4xx12  =s4x00+2+v*(t-

t121-m*T); 
else 
end 

 
if 

(m*T+t131<=t)&(t<m*T+t131

+t132) 
xx13 =x00+2+v*(t-t131-

m*T); 
s1xx13 =s1x00+2+v*(t-

t131-m*T); 
s2xx13 =s2x00+2+v*(t-

t131-m*T); 
s3xx13  =s3x00+2+v*(t-

t131-m*T); 
s4xx13  =s4x00+2+v*(t-

t131-m*T); 
else 
end 

 

if 

(m*T+t141<=t)&(t<m*T+t141

+t142) 
xx14 =x00+2+v*(t-t141-

m*T); 
s1xx14 =s1x00+2+v*(t-

t141-m*T); 
s2xx14 =s2x00+2+v*(t-

t141-m*T); 
s3xx14  =s3x00+2+v*(t-

t141-m*T); 
s4xx14  =s4x00+2+v*(t-

t141-m*T); 
else 
end 

 
if 

(m*T+t151<=t)&(t<m*T+t151

+t152) 
xx15 =x00+2+v*(t-t151-

m*T); 
s1xx15 =s1x00+2+v*(t-

t151-m*T); 
s2xx15 =s2x00+2+v*(t-

t151-m*T); 
s3xx15  =s3x00+2+v*(t-

t151-m*T); 
s4xx15  =s4x00+2+v*(t-

t151-m*T); 
else 
end 

 

 
if 

(m*T+t161<=t)&(t<m*T+t161

+t162) 
xx16 =x00+2+v*(t-t161-

m*T); 
s1xx16 =s1x00+2+v*(t-

t161-m*T); 
s2xx16 =s2x00+2+v*(t-

t161-m*T); 
s3xx16  =s3x00+2+v*(t-

t161-m*T); 
s4xx16  =s4x00+2+v*(t-

t161-m*T); 
ex16=2+v*(t-t161-m*T); 
else 
end 

 
if 

(m*T+t171<=t)&(t<m*T+t171

+t172) 
xx17 =x00+2+v*(t-t171-

m*T); 
s1xx17 =s1x00+2+v*(t-

t171-m*T); 
s2xx17 =s2x00+2+v*(t-

t171-m*T); 
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s3xx17  =s3x00+2+v*(t-

t171-m*T); 
s4xx17  =s4x00+2+v*(t-

t171-m*T); 
else 
end 

 

 
if 

(m*T+t181<=t)&(t<m*T+t181

+t182) 
xx18 =x00+2+v*(t-t181-

m*T); 
s1xx18 =s1x00+2+v*(t-

t181-m*T); 
s2xx18 =s2x00+2+v*(t-

t181-m*T); 
s3xx18  =s3x00+2+v*(t-

t181-m*T); 
s4xx18  =s4x00+2+v*(t-

t181-m*T); 
else 
end 

 
if 

(m*T+t191<=t)&(t<m*T+t191

+t192) 
xx19 =x00+2+v*(t-t191-

m*T); 
s1xx19 =s1x00+2+v*(t-

t191-m*T); 
s2xx19 =s2x00+2+v*(t-

t191-m*T); 
s3xx19  =s3x00+2+v*(t-

t191-m*T); 
s4xx19  =s4x00+2+v*(t-

t191-m*T); 
else 
end 

 
if 

(m*T+t201<=t)&(t<m*T+t201

+t202) 
xx20 =x00+2+v*(t-t201-

m*T); 
s1xx20 =s1x00+2+v*(t-

t201-m*T); 
s2xx20 =s2x00+2+v*(t-

t201-m*T); 
s3xx20 =s3x00+2+v*(t-

t201-m*T); 
s4xx20 =s4x00+2+v*(t-

t201-m*T); 
else 
end 

 

 

 

if 

(m1*T+t11<=tt)&(tt<m1*T+t

11+t12) 
xxx1 =wx00+2+v*(tt-t11-

m1*T); 
s1xxx1 =s1wx00+2+v*(tt-

t11-m1*T); 
s2xxx1 =s2wx00+2+v*(tt-

t11-m1*T); 
s3xxx1 =s3wx00+2+v*(tt-

t11-m1*T); 
else 
end 

 
if 

(m1*T+t21<=tt)&(tt<m1*T+t

21+t22) 
xxx2 =wx00+2+v*(tt-t21-

m1*T); 
s1xxx2 =s1wx00+2+v*(tt-

t21-m1*T); 
s2xxx2 =s2wx00+2+v*(tt-

t21-m1*T); 
s3xxx2 =s3wx00+2+v*(tt-

t21-m1*T); 
else 
end 

 
if 

(m1*T+t31<=tt)&(tt<m1*T+t

31+t32) 
xxx3 =wx00+2+v*(tt-t31-

m1*T); 
s1xxx3 =s1wx00+2+v*(tt-

t31-m1*T); 
s2xxx3 =s2wx00+2+v*(tt-

t31-m1*T); 
s3xxx3 =s3wx00+2+v*(tt-

t31-m1*T); 
else 
end 

 
if 

(m1*T+t41<=tt)&(tt<m1*T+t

41+t42) 
xxx4 =wx00+2+v*(tt-t41-

m1*T); 
s1xxx4 =s1wx00+2+v*(tt-

t41-m1*T); 
s2xxx4 =s2wx00+2+v*(tt-

t41-m1*T); 
s3xxx4 =s3wx00+2+v*(tt-

t41-m1*T); 
else 
end 

 
if 

(m1*T+t51<=tt)&(tt<m1*T+t

51+t52) 
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xxx5 =wx00+2+v*(tt-t51-

m1*T); 
s1xxx5 =s1wx00+2+v*(tt-

t51-m1*T); 
s2xxx5 =s2wx00+2+v*(tt-

t51-m1*T); 
s3xxx5 =s3wx00+2+v*(tt-

t51-m1*T); 
else 
end 

 
if 

(m1*T+t61<=tt)&(tt<m1*T+t

61+t62) 
xxx6 =wx00+2+v*(tt-t61-

m1*T); 
s1xxx6 =s1wx00+2+v*(tt-

t61-m1*T); 
s2xxx6 =s2wx00+2+v*(tt-

t61-m1*T); 
s3xxx6 =s3wx00+2+v*(tt-

t61-m1*T); 
else 
end 

 

 
if 

(m1*T+t71<=tt)&(tt<m1*T+t

71+t72) 
xxx7 =wx00+2+v*(tt-t71-

m1*T); 
s1xxx7 =s1wx00+2+v*(tt-

t71-m1*T); 
s2xxx7 =s2wx00+2+v*(tt-

t71-m1*T); 
s3xxx7 =s3wx00+2+v*(tt-

t71-m1*T); 
else 
end 

 

 
if 

(m1*T+t81<=tt)&(tt<m1*T+t

81+t82) 
xxx8 =wx00+2+v*(tt-t81-

m1*T); 
s1xxx8 =s1wx00+2+v*(tt-

t81-m1*T); 
s2xxx8 =s2wx00+2+v*(tt-

t81-m1*T); 
s3xxx8 =s3wx00+2+v*(tt-

t81-m1*T); 
else 
end 

 

 
if 

(m1*T+t91<=tt)&(tt<m1*T+t

91+t92) 

xxx9 =wx00+2+v*(tt-t91-

m1*T); 
s1xxx9 =s1wx00+2+v*(tt-

t91-m1*T); 
s2xxx9 =s2wx00+2+v*(tt-

t91-m1*T); 
s3xxx9 =s3wx00+2+v*(tt-

t91-m1*T); 
else 
end 

 

 
if 

(m1*T+t101<=tt)&(tt<m1*T+

t101+t102) 
xxx10 =wx00+2+v*(tt-t101-

m1*T); 
s1xxx10 =s1wx00+2+v*(tt-

t101-m1*T); 
s2xxx10 =s2wx00+2+v*(tt-

t101-m1*T); 
s3xxx10 =s3wx00+2+v*(tt-

t101-m1*T); 
else 
end 

 
if 

(m1*T+t111<=tt)&(tt<m1*T+

t111+t112) 
xxx11 =wx00+2+v*(tt-t111-

m1*T); 
s1xxx11 =s1wx00+2+v*(tt-

t111-m1*T); 
s2xxx11 =s2wx00+2+v*(tt-

t111-m1*T); 
s3xxx11 =s3wx00+2+v*(tt-

t111-m1*T); 
else 
end 

 
if 

(m1*T+t121<=tt)&(tt<m1*T+

t121+t122) 
xxx12 =wx00+2+v*(tt-t121-

m1*T); 
s1xxx12 =s1wx00+2+v*(tt-

t121-m1*T); 
s2xxx12 =s2wx00+2+v*(tt-

t121-m1*T); 
s3xxx12 =s3wx00+2+v*(tt-

t121-m1*T); 
else 
end 

 
if 

(m1*T+t131<=tt)&(tt<m1*T+

t131+t132) 
xxx13 =wx00+2+v*(tt-t131-

m1*T); 
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s1xxx13 =s1wx00+2+v*(tt-

t131-m1*T); 
s2xxx13 =s2wx00+2+v*(tt-

t131-m1*T); 
s3xxx13 =s3wx00+2+v*(tt-

t131-m1*T); 
else 
end 

 
if 

(m1*T+t141<=tt)&(tt<m1*T+

t141+t142) 
xxx14 =wx00+2+v*(tt-t141-

m1*T); 
s1xxx14 =s1wx00+2+v*(tt-

t141-m1*T); 
s2xxx14 =s2wx00+2+v*(tt-

t141-m1*T); 
s3xxx14 =s3wx00+2+v*(tt-

t141-m1*T); 
else 
end 

 
if 

(m1*T+t151<=tt)&(tt<m1*T+

t151+t152) 
xxx15 =wx00+2+v*(t-t151-

m1*T); 
s1xxx15 =s1wx00+2+v*(tt-

t151-m1*T); 
s2xxx15 =s2wx00+2+v*(tt-

t151-m1*T); 
s3xxx15 =s3wx00+2+v*(tt-

t151-m1*T); 
else 
end 

 

 
if 

(m1*T+t161<=tt)&(tt<m1*T+

t161+t162) 
xxx16 =wx00+2+v*(tt-t161-

m1*T); 
s1xxx16 =s1wx00+2+v*(tt-

t161-m1*T); 
s2xxx16 =s2wx00+2+v*(tt-

t161-m1*T); 
s3xxx16 =s3wx00+2+v*(tt-

t161-m1*T); 
else 
end 

 
if 

(m1*T+t171<=tt)&(tt<m1*T+

t171+t172) 
xxx17 =wx00+2+v*(tt-t171-

m1*T); 
s1xxx17 =s1wx00+2+v*(tt-

t171-m1*T); 

s2xxx17 =s2wx00+2+v*(tt-

t171-m1*T); 
s3xxx17 =s3wx00+2+v*(tt-

t171-m1*T); 
else 
end 

 

 
if 

(m1*T+t181<=tt)&(tt<m1*T+

t181+t182) 
xxx18 =wx00+2+v*(tt-t181-

m1*T); 
s1xxx18 =s1wx00+2+v*(tt-

t181-m1*T); 
s2xxx18 =s2wx00+2+v*(tt-

t181-m1*T); 
s3xxx18 =s3wx00+2+v*(tt-

t181-m1*T); 
else 
end 

 
if 

(m1*T+t191<=tt)&(tt<m1*T+

t191+t192) 
xxx19 =wx00+2+v*(tt-t191-

m1*T); 
s1xxx19 =s1wx00+2+v*(tt-

t191-m1*T); 
s2xxx19 =s2wx00+2+v*(tt-

t191-m1*T); 
s3xxx19 =s3wx00+2+v*(tt-

t191-m1*T); 
else 
end 

 
if 

(m1*T+t201<=tt)&(tt<m1*T+

t201+t202) 
xxx20 =wx00+2+v*(tt-t201-

m1*T); 
s1xxx20 =s1wx00+2+v*(tt-

t201-m1*T); 
s2xxx20 =s2wx00+2+v*(tt-

t201-m1*T); 
s3xxx20 =s3wx00+2+v*(tt-

t201-m1*T); 
else 
end 
% % 
fill(ypovx, ypovy, [0.9 

0.9 0.9] ,... 
basx1, basy1, [0.76 0.36 

0] ,... 
basbx1, basby1, [0.6 0.2 

0]  ,... 
bascx1, bascy1, [0.8 0.4 

0] ,... 
basx2, basy2, [0.76 0.36 

0]  ,... 
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basbx2, basby2,[((0.6-

0.9)*t/tol)+0.9 

(0.2/tol)*t 0] ,... 
bascx2, bascy2, [0.8 0.4 

0]  ,... 
xx1, y1, [0.2   0.7  

0.2],... 
s1xx1, s1y1, [0.3   0.75  

0.3],... 
s2xx1, s2y1, [0.4   0.8  

0.4],... 
s3xx1, s3y1, [0.5   0.85  

0.5],... 
s4xx1, s4y1, [0.6   0.9  

0.6],... 
xxx1, wy1, [0.8 0 0],... 
s1xxx1, s1wy1, [0.9 0.2 

0.2],... 
s2xxx1, s2wy1, [1 0.4 

0.4],... 
s3xxx1, s3wy1, [1 0.7 

0.7],... 
xx2, y2, [0.2   0.7  

0.2],... 
s1xx2, s1y2, [0.3   0.75  

0.3],... 
s2xx2, s2y2, [0.4   0.8  

0.4],... 
s3xx2, s3y2, [0.5   0.85  

0.5],... 
s4xx2, s4y2, [0.6   0.9  

0.6],... 
xxx2, wy2, [0.8 0 0],... 
s1xxx2, s1wy2, [0.9 0.2 

0.2],... 
s2xxx2, s2wy2, [1 0.4 

0.4],... 
s3xxx2, s3wy2, [1 0.7 

0.7],... 
xx3, y3, [0.2   0.7  

0.2],... 
s1xx3, s1y3, [0.3   0.75  

0.3],... 
s2xx3, s2y3, [0.4   0.8  

0.4],... 
s3xx3, s3y3, [0.5   0.85  

0.5],... 
s4xx3, s4y3, [0.6   0.9  

0.6],... 
xxx3, wy3, [0.8 0 0],... 
s1xxx3, s1wy3, [0.9 0.2 

0.2],... 
s2xxx3, s2wy3, [1 0.4 

0.4],... 
s3xxx3, s3wy3, [1 0.7 

0.7],... 
xx4, y4, [0.2   0.7  

0.2],... 
s1xx4, s1y4, [0.3   0.75  

0.3],... 

s2xx4, s2y4, [0.4   0.8  

0.4],... 
s3xx4, s3y4, [0.5   0.85  

0.5],... 
s4xx4, s4y4, [0.6   0.9  

0.6],... 
xxx4, wy4, [0.8 0 0],... 
s1xxx4, s1wy4, [0.9 0.2 

0.2],... 
s2xxx4, s2wy4, [1 0.4 

0.4],... 
s3xxx4, s3wy4, [1 0.7 

0.7],... 
xx5, y5, [0.2   0.7  

0.2],... 
s1xx5, s1y5, [0.3   0.75  

0.3],... 
s2xx5, s2y5, [0.4   0.8  

0.4],... 
s3xx5, s3y5, [0.5   0.85  

0.5],... 
s4xx5, s4y5, [0.6   0.9  

0.6],... 
xxx5, wy5, [0.8 0 0],... 
s1xxx5, s1wy5, [0.9 0.2 

0.2],... 
s2xxx5, s2wy5, [1 0.4 

0.4],... 
s3xxx5, s3wy5, [1 0.7 

0.7],... 
xx6, y6, [0.2   0.7  

0.2],... 
s1xx6, s1y6, [0.3   0.75  

0.3],... 
s2xx6, s2y6, [0.4   0.8  

0.4],... 
s3xx6, s3y6, [0.5   0.85  

0.5],... 
s4xx6, s4y6, [0.6   0.9  

0.6],... 
xxx6, wy6, [0.8 0 0],... 
s1xxx6, s1wy6, [0.9 0.2 

0.2],... 
s2xxx6, s2wy6, [1 0.4 

0.4],... 
s3xxx6, s3wy6, [1 0.7 

0.7],... 
xx7, y7, [0.2   0.7  

0.2],... 
s1xx7, s1y7, [0.3   0.75  

0.3],... 
s2xx7, s2y7, [0.4   0.8  

0.4],... 
s3xx7, s3y7, [0.5   0.85  

0.5],... 
s4xx7, s4y7, [0.6   0.9  

0.6],... 
xxx7, wy7, [0.8 0 0],... 
s1xxx7, s1wy7, [0.9 0.2 

0.2],... 
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s2xxx7, s2wy7, [1 0.4 

0.4],... 
s3xxx7, s3wy7, [1 0.7 

0.7],... 
xx8, y8, [0.2   0.7  

0.2],... 
s1xx8, s1y8, [0.3   0.75  

0.3],... 
s2xx8, s2y8, [0.4   0.8  

0.4],... 
s3xx8, s3y8, [0.5   0.85  

0.5],... 
s4xx8, s4y8, [0.6   0.9  

0.6],... 
xxx8, wy8, [0.8 0 0],... 
s1xxx8, s1wy8, [0.9 0.2 

0.2],... 
s2xxx8, s2wy8, [1 0.4 

0.4],... 
s3xxx8, s3wy8, [1 0.7 

0.7],... 
xx9, y9, [0.2   0.7  

0.2],... 
s1xx9, s1y9, [0.3   0.75  

0.3],... 
s2xx9, s2y9, [0.4   0.8  

0.4],... 
s3xx9, s3y9, [0.5   0.85  

0.5],... 
s4xx9, s4y9, [0.6   0.9  

0.6],... 
xxx9, wy9, [0.8 0 0],... 
s1xxx9, s1wy9, [0.9 0.2 

0.2],... 
s2xxx9, s2wy9, [1 0.4 

0.4],... 
s3xxx9, s3wy9, [1 0.7 

0.7],... 
xx10, y10, [0.2   0.7  

0.2],... 
s1xx10, s1y10, [0.3   

0.75  0.3],... 
s2xx10, s2y10, [0.4   0.8  

0.4],... 
s3xx10, s3y10, [0.5   

0.85  0.5],... 
s4xx10, s4y10, [0.6   0.9  

0.6],... 
xxx10, wy10, [0.8 0 

0],... 
s1xxx10, s1wy10, [0.9 0.2 

0.2],... 
s2xxx10, s2wy10, [1 0.4 

0.4],... 
s3xxx10, s3wy10, [1 0.7 

0.7],... 
xx11, y11, [0.2   0.7  

0.2],... 
s1xx11, s1y11, [0.3   

0.75  0.3],... 

s2xx11, s2y11, [0.4   0.8  

0.4],... 
s3xx11, s3y11, [0.5   

0.85  0.5],... 
s4xx11, s4y11, [0.6   0.9  

0.6],... 
xxx11, wy11, [0.8 0 

0],... 
s1xxx11, s1wy11, [0.9 0.2 

0.2],... 
s2xxx11, s2wy11, [1 0.4 

0.4],... 
s3xxx11, s3wy11, [1 0.7 

0.7],... 
xx12, y12, [0.2   0.7  

0.2],... 
s1xx12, s1y12, [0.3   

0.75  0.3],... 
s2xx12, s2y12, [0.4   0.8  

0.4],... 
s3xx12, s3y12, [0.5   

0.85  0.5],... 
s4xx12, s4y12, [0.6   0.9  

0.6],... 
xxx12, wy12, [0.8 0 

0],... 
s1xxx12, s1wy12, [0.9 0.2 

0.2],... 
s2xxx12, s2wy12, [1 0.4 

0.4],... 
s3xxx12, s3wy12, [1 0.7 

0.7],... 
xx13, y13, [0.2   0.7  

0.2],... 
s1xx13, s1y13, [0.3   

0.75  0.3],... 
s2xx13, s2y13, [0.4   0.8  

0.4],... 
s3xx13, s3y13, [0.5   

0.85  0.5],... 
s4xx13, s4y13, [0.6   0.9  

0.6],... 
xxx13, wy13, [0.8 0 

0],... 
s1xxx13, s1wy13, [0.9 0.2 

0.2],... 
s2xxx13, s2wy13, [1 0.4 

0.4],... 
s3xxx13, s3wy13, [1 0.7 

0.7],... 
xx14, y14, [0.2   0.7  

0.2],... 
s1xx14, s1y14, [0.3   

0.75  0.3],... 
s2xx14, s2y14, [0.4   0.8  

0.4],... 
s3xx14, s3y14, [0.5   

0.85  0.5],... 
s4xx14, s4y14, [0.6   0.9  

0.6],... 
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xxx14, wy14, [0.8 0 

0],... 
s1xxx14, s1wy14, [0.9 0.2 

0.2],... 
s2xxx14, s2wy14, [1 0.4 

0.4],... 
s3xxx14, s3wy14, [1 0.7 

0.7],... 
xx15, y15, [0.2   0.7  

0.2],... 
s1xx15, s1y15, [0.3   

0.75  0.3],... 
s2xx15, s2y15, [0.4   0.8  

0.4],... 
s3xx15, s3y15, [0.5   

0.85  0.5],... 
s4xx15, s4y15, [0.6   0.9  

0.6],... 
xxx15, wy15, [0.8 0 

0],... 
s1xxx15, s1wy15, [0.9 0.2 

0.2],... 
s2xxx15, s2wy15, [1 0.4 

0.4],... 
s3xxx15, s3wy15, [1 0.7 

0.7],... 
xx16, y16, [0.2   0.7  

0.2],... 
s1xx16, s1y16, [0.3   

0.75  0.3],... 
s2xx16, s2y16, [0.4   0.8  

0.4],... 
s3xx16, s3y16, [0.5   

0.85  0.5],... 
s4xx16, s4y16, [0.6   0.9  

0.6],... 
xxx16, wy16, [0.8 0 

0],... 
s1xxx16, s1wy16, [0.9 0.2 

0.2],... 
s2xxx16, s2wy16, [1 0.4 

0.4],... 
s3xxx16, s3wy16, [1 0.7 

0.7],... 
xx17, y17, [0.2   0.7  

0.2],... 
s1xx17, s1y17, [0.3   

0.75  0.3],... 
s2xx17, s2y17, [0.4   0.8  

0.4],... 
s3xx17, s3y17, [0.5   

0.85  0.5],... 
s4xx17, s4y17, [0.6   0.9  

0.6],... 
xxx17, wy17, [0.8 0 

0],... 
s1xxx17, s1wy17, [0.9 0.2 

0.2],... 
s2xxx17, s2wy17, [1 0.4 

0.4],... 

s3xxx17, s3wy17, [1 0.7 

0.7],... 
xx18, y18, [0.2   0.7  

0.2],... 
s1xx18, s1y18, [0.3   

0.75  0.3],... 
s2xx18, s2y18, [0.4   0.8  

0.4],... 
s3xx18, s3y18, [0.5   

0.85  0.5],... 
s4xx18, s4y18, [0.6   0.9  

0.6],... 
xxx18, wy18, [0.8 0 

0],... 
s1xxx18, s1wy18, [0.9 0.2 

0.2],... 
s2xxx18, s2wy18, [1 0.4 

0.4],... 
s3xxx18, s3wy18, [1 0.7 

0.7],... 
xxx19, wy19, [0.8 0 

0],... 
s1xxx19, s1wy19, [0.9 0.2 

0.2],... 
s2xxx19, s2wy19, [1 0.4 

0.4],... 
s3xxx19, s3wy19, [1 0.7 

0.7],... 
xx19, y19, [0.2   0.7  

0.2],... 
s1xx19, s1y19, [0.3   

0.75  0.3],... 
s2xx19, s2y19, [0.4   0.8  

0.4],... 
s3xx19, s3y19, [0.5   

0.85  0.5],... 
s4xx19, s4y19, [0.6   0.9  

0.6],... 
xxx20, wy20, [0.8 0 

0],... 
s1xxx20, s1wy20, [0.9 0.2 

0.2],... 
s2xxx20, s2wy20, [1 0.4 

0.4],... 
s3xxx20, s3wy20, [1 0.7 

0.7],... 
xx20, y20, [0.2   0.7  

0.2],... 
s1xx20, s1y20, [0.3   

0.75  0.3],... 
s2xx20, s2y20, [0.4   0.8  

0.4],... 
s3xx20, s3y20, [0.5   

0.85  0.5],... 
s4xx20, s4y20, [0.6   0.9  

0.6],... 
xcl,ycl, [0.2   0.7  

0.2],... 
s1xcl,s1ycl, [0.3   0.75  

0.3],... 
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s2xcl,s2ycl, [0.4   0.8  

0.4],... 
s3xcl,s3ycl, [0.5   0.85  

0.5],... 
s4xcl,s4ycl, [0.6   0.9  

0.6],... 
xna,yna, [0.8 0 0],... 
s1xna,s1yna, [0.9 0.2 

0.2],... 
s2xna,s2yna, [1 0.4 

0.4],... 
s3xna,s3yna, [1 0.7 

0.7],... 
ax1, ayy1, [0.5 0.8 

0.5],... 
s1ax1, s1ayy1, [0.6 0.9 

0.6],... 
s2ax1, s2ayy1, [0.7 0.95 

0.7],... 
s3ax1, s3ayy1, [0.8 1 

0.8],... 
ax2, ayy2, [0.5 0.8 

0.5],... 
s1ax2, s1ayy2, [0.6 0.9 

0.6],... 
s2ax2, s2ayy2, [0.7 0.95 

0.7],... 
s3ax2, s3ayy2, [0.8 1 

0.8],... 
ax3, ayy3, [0.5 0.8 

0.5],... 
s1ax3, s1ayy3, [0.6 0.9 

0.6],... 
s2ax3, s2ayy3, [0.7 0.95 

0.7],... 
s3ax3, s3ayy3, [0.8 1 

0.8],... 
ax4, ayy4, [0.5 0.8 

0.5],... 
s1ax4, s1ayy4, [0.6 0.9 

0.6],... 
s2ax4, s2ayy4, [0.7 0.95 

0.7],... 
s3ax4, s3ayy4, [0.8 1 

0.8],... 
ax5, ayy5, [0.5 0.8 

0.5],... 
s1ax5, s1ayy5, [0.6 0.9 

0.6],... 
s2ax5, s2ayy5, [0.7 0.95 

0.7],... 

s3ax5, s3ayy5, [0.8 1 

0.8],... 
ax6, ayy6, [0.5 0.8 

0.5],... 
s1ax6, s1ayy6, [0.6 0.9 

0.6],... 
s2ax6, s2ayy6, [0.7 0.95 

0.7],... 
s3ax6, s3ayy6, [0.8 1 

0.8],... 
ax7, ayy7, [0.5 0.8 

0.5],... 
s1ax7, s1ayy7, [0.6 0.9 

0.6],... 
s2ax7, s2ayy7, [0.7 0.95 

0.7],... 
s3ax7, s3ayy7, [0.8 1 

0.8],... 
ax8, ayy8, [0.5 0.8 

0.5],... 
s1ax8, s1ayy8, [0.6 0.9 

0.6],... 
s2ax8, s2ayy8, [0.7 0.95 

0.7],... 
s3ax8, s3ayy8, [0.8 1 

0.8],... 
ax9, ayy9, [0.5 0.8 

0.5],... 
s1ax9, s1ayy9, [0.6 0.9 

0.6],... 
s2ax9, s2ayy9, [0.7 0.95 

0.7],... 
s3ax9, s3ayy9, [0.8 1 

0.8],... 
ax10, ayy10, [0.5 0.8 

0.5],... 
s1ax10, s1ayy10, [0.6 0.9 

0.6],... 
s2ax10, s2ayy10, [0.7 

0.95 0.7],... 
s3ax10, s3ayy10, [0.8 1 

0.5],... 
fysx, fysy , [0.5 0.8 

0.5],... 
s1fysx, s1fysy , [0.6 0.9 

0.6],... 
s2fysx, s2fysy , [0.7 

0.95 0.7],... 
s3fysx, s3fysy , [0.8 1 

0.8],... 

'LineStyle','none') 
axis([1.7 3.2 0.75  2.5]); 
axis off 
text(1.9 , 2.35, '+','FontSize',20) 
text(1.85 , 2.27, 'AΝΟΓΟ','FontSize',12) 
text(2.95 , 2.35, '-','FontSize',22) 
text(2.85 , 2.27, 'ΚΑΘΟΓΟ','FontSize',12) 
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text(2.1 , 1.02, 'Παπαηηπούμε ηην κίνηζη ιόνηων ζε διάλςμα 

σλωπιούσος ναηπίος','FontSize',9) 
text(2.1 , 0.95, 'Σα θεηικά ιόνηα ηος Na έλκονηαι από ηην 

κάθοδο','FontSize',9) 
text(2.1 , 0.88, 'Σα απνηηικά ιόνηα ηος Cl έλκονηαι από ηην 

άνοδο','FontSize',9) 
text(2.1 , 0.81, 'Φςζαλίδερ Cl εμθανίζονηαι ζηην 

άνοδο','FontSize',9) 

 
text(2.4 , 2.3, 'Na','FontSize',12) 
text(2.4 , 2.405, 'Cl','FontSize',12) 
text(2.45 , 2.315, '+','FontSize',10) 
text(2.45 , 2.43, '-','FontSize',16) 
text(2.4 , 2.21, 'Φςζαλίδερ σλωπίος','FontSize',10) 
pause(ryte) 
end 

 
set(handles.pushbutton5,'enable','on') 
set(handles.pushbutton6,'enable','on') 

 
% --- 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 stam; 

 
if (stam==0) 
set(handles.pushbutton3,'string','ςνέσεια') 
set(handles.pushbutton5,'enable','on') 
set(handles.pushbutton6,'enable','on') 
stam=1; 
elseif (stam==1) 
set(handles.pushbutton3,'string','Γιακοπή') 
set(handles.pushbutton5,'enable','off') 
set(handles.pushbutton6,'enable','off') 
stam=0; 
else 
end 
guidata(hObject, handles); 

 

 
% --- 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 suv; 
% global stam; 
% suv=get(handles.pushbutton4,'value'); 
% stam=0; 

 
% --- Executes on button press in pushbutton5. 
function pushbutton5_Callback(hObject, eventdata, handles) 
% hObject    handle to pushbutton5 (see GCBO) 
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% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
global ryt; 
global status; 
status=1; 
axes(handles.axes1) 
cla 
clear ryt; 
set(handles.edit1,'enable','on','string','5'); 
set(handles.pushbutton2,'enable','on') 
guidata(hObject, handles); 
% --- 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 status; 
global stam; 
hfin=questdlg('Έξοδορ από ηο ππόγπαμμα;'); 
switch hfin 
case 'Yes' 
stam=1; 
status=1; 
closereq; 
end 
% --- 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) 
! help_eik_3_18.pdf; 
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ΒΙΒΛΙΟΓΡΑΦΙΑ 

Έληππε 

 Matlab – GraphicalUserInterfaces Γεκήηξηνο Βαξζάκεο 

εκεηώζεηο ΣΔΙ εξξώλ 

 

 

 Matlab GUI Tutorial by Chaltez Heck 

 

Ηιεθηξνληθή 

 www.WikiVersity.org 

 

 

 www.EbooksEdu.gr 

 

 

 www.sholar.google.gr 

 

 

 www.wikipedia.com 
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