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Parathénie

Programe gé mund té i shfrytézojmé né Inxhinieri, jané: MathCad pér matematiké, ndérsa
pér nivele mé té larta Matlab - gjuhé programuese dhe C++ programimi, etj.

MS Office paketi ka pérdorim té gjithanshém pra kuptohet edhe né Inxhinieri si: pérpunimi
i tekstit né MS Word, Llogaritjet-Tabelat-grafiget etj., né Excel dhe prezantimet né PowerPoint.

MathCad mund té shfrytézohet pér caktim té reaksioneve (zgjidhje té sistemeve té
ekuacioneve té ekuilibrit) si dhe pér llogaritje dhe vizatim té diagrameve statike, duke i analizuar té
gjitha specifikat e diagrameve statike si rastet kur forca transversale éshté zero, momenti i
pérkuljes maksimal. Gjithashtu ky softver mund té pérdoret mjaft miré né analizé dhe sintezé té
mekanizmave etj.

Matlab si gjuhé programuese e nivelit té larté &shté i destinuar pér 1émine e rregullimit né
pérgjithési. Baza e punés sé kétij softveri éshté né matrica.

Ky libér é&shté i renditur sipas Syllabusit (plan-programit) té& léndés Informatiké dhe
programim (semestri i paré€) pér nivelin e studimeve Bachelor né Fakultetin e Inxhinierisé
Mekanike por mund té pérdoret edhe nga ana e studentéve dhe studiuesve tjeré té Iémive teknike.

Mendojmé se me aplikim té kétyre softveréve aplikativé dhe gjuhéve programuese do t’i
térhegim studentét mé tepér, dhe kurrsesi nuk do té shkaktojmé “mos studim té hollésishém té
Iémive” né aspektin teorik, pérkundrazi do té kemi mé shumé kohé pér studim té rasteve té veganta
— speciale e nuk do té humbim kohé né zgjidhje p.sh té njé sistemi té ekuacioneve té komplikuar,
etj. Fundja “Njeriu e ka krijuar teknologjiné pér t’ia lehtésuar punét vetit e jo pér t’ia komplikuar”.

Duke qgené i hapur pér vérejtje dhe sugjerime géllim mira, shpresojmé se ky libér do té
mirépritet.

Prishting, Shtator 2014 Autori
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5. Softveri Matlab (MATrix LABoratory)

Softveri Matlab llogaritet si gjuhé programuese e rendit té larté dhe éshté mjaft e pérshtatshme pér
pérdorim né inxhinieri né pérgjithési. Baza e kétij softveri jané matricat. Pérndryshe ky softver
éshté i specializuar pér rregullimin e sistemeve inxhinierike. Posedon numér mjaft t¢ madh té
moduleve (rregullatoréve) té projektuar deri mé sot. Pak a shumé programimi né Matlab éshté i
ngjashém me programin né C, C++. Matlab posedon “Converter” pérmes té ciléve e béné
pérkthimin e file-ve té shkruar né C, C++ dhe ia pérshtat vetvetes.

E meté e kétij softveri, gé e kam vérejt gjaté pérvojés time, éshté se file-at e shkruar né versionin
paraprak nuk funksionojné si duhet né versionin e ri. Deri mé sot versionet e kétij softveri kané
arritur deri te “Matlab 7”. Mirépo shumicén e file-ve éshté e mundur té “convert-ohen” nga njéri
version né tjetrin.

5.1. Instalimi dhe Startimi i softverit Matlab

Pér té instaluar softverin Matlab duhet té posedoni file-at instalues (zakonisht né CD) dhe licencén
(numrin serik té tij). Instalimi i kétij softveri éshté i ngjashém me softverét — programet tjeré dhe
pas ekzekutimit té setup.exe duhet t’i pércjellin kérkesat dhe udhézimet gé paragiten gjaté
instalimit.

Pasi qé éshté instaluar softveri, ai do té jeté i regjistruar né menyné /Programs, ku jané edhe
programet tjera gé keni né kompjuterin tuaj.

Pas kétij ekzekutimi do té paraqitet dritarja vijuese:

65



Dr. sc. Ahmet SHALA

()] Search Documentation

4 5 E v Tk Users ¥ Ahmet Shala » Documents » MATLABE 'E
Current Folder @  elpluElRle R Tylelelt Ul Workspace @
D Mame = @ Mew to MATLABT Watch this Video, see Examples, or read Getting Started. X1 | Name =
Jr o=
Details -~ < >
||||A| Ready

Né pjesén “Command Window” fillohet me ekzekutime, llogaritje ...

Nése déshirojmé té llogarisim shumén e dy numrave atéheré i shkruajmé ato né Command window
dhe shtypim butonin “Enter” dhe do té kemi pamjen me pérgjigjen vijuese:

=1 (2} search Documentation

N T B—

* + E v T F Users » AhmetShala » Documents » MATLAB
Current Folder &  |HesInlyERtsRUYTls (el N Workspace ®

D Mame = @ Mew to MATLABT Watch this Video, see Examples, or read Getting Started. X1 | Name ~

> 2+3 EE‘ ans

Details

nm.
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Le té definojmé dy matrica:

1 3 -1 1 -1 0
A=l0 2 1| dheB={2 -05 1|,
1 -3 4 -6 7 4

atéheré shkrimi i kétyre matricave dhe operimet me to, béhen si né vijim:

Definimi i matricave dhe mbledhja, zbritja, shumézimi i tyre, etj:

=1 (2} search Documentation

* * = E o v C v Users » AhmetShala » Documents » MATLAB
Current Folder &  |HesInlyERtsRUYTls (el N Workspace ®

D Mame ~ @ Mew to MATLABT Watch this Video, see Examples, or read Getting Started. Marne -

> B=[1 3 -1: [ A
o2 1: BHEHS

He

1 -3 471;
»>» B=[1 -1 0; 2 -0.5 1; -6 7 4]:
>> L+B

Details

nn
&
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Matrica inverse caktohet me inv(A) ose A”™(-1), kurse matrica e transponuar caktohem me A’.

Current Folder @ [elnlnEllsRU Tl lolt Ul Workspace @
MName = @ Mew to MATLABT Watch this Video, see EBxamples, or read Getting Started. 1| Mame ~
> inv (L) ol | ==
Eaans
_ He
ans =
0.6875  -0.5625 0.3125
0.0625 0.3125 -0.0625
-0.1250 0.3750 0.1250
»> A~ (-1)
ans =
0.6875  -0.5625 0.312%
0.0625 0.3125 -0.0625
-0.1250 0.3750 0.1250
»> A
ang =
1 0 1
3 2 -3
-1 1 4
Details Sl | v« >

&

Mund té realizohen edhe operacione tjera me matrica, késhtu meqé i kemi definuar matricat A dhe
B, p.sh. le té llogarisim shprehjen: A+B- (A*B)+inv(A)*A’-B

4 P 5 E . ¥ C:o» Users » Ahmet Shala ¥ Documents » MATLAB > 2
Current Folder @ [EeelylnERlsRUYTlsleltl U Workspace @
Marne = @ Mew to MATLABT Watch this Video, see Examples, or read Getting Started. X1 | Name ~
> B+B- (A*B)+inv (A) *A'-B ~ A

Baans
ans = HHB

-13.3125 11.6873 3.6250
3.0825 -3.4375 -&6.1250
30.8750 -30.6250 -5.7500

Details Ao wl|<€ >

s
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5.2. Paragqitja grafike e funksioneve

Paragitja grafike e funksioneve éshté mjaft e lehté né Matlab, si pér funksionet njé, dy dhe tre

dimensionale.

Né vijim kemi realizuar paraqgitjen grafike té funksionit me njé variabél y = f(x).

S M <:arch Documentation

E @ Mew to MATLAB? Watch this Video, see Examples, or read Getting Started.

>» Xx=-5:0.01:6;v=X"2+2%*x-5;

Error using "

Input=s must be ‘a scalar and a sgquare matrix.

To compute elementwise POWER, use POWER (.") instead.

| Current Fol

>» x=-5:0.01:6;yv=x."24+2%*x-5;
>» plot (X, V)
fg >> |

mi. |

File Edit View |Insert Tools [Desktop Window Help

-]

NEEL bRV DEL- 20| aD

adedsyion, O |
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Paragitjeve grafike mund t’u bashkéngjiten edhe shénime tjera si:
X Label — emértimi i aksit x
Y Label — emértimi i aksity
Title — Titulli i grafikut (emértimi i grafit). Etj.

Té gjitha kéto mund té realizohen duke hapur menyné “Insert” dhe shtypur secilén njéra pas tjetrés
sipas déshirés tone, shiko pamjen vijuese.

Gjithashtu mund té ndryshohet ngjyra dhe trashésia e lakores, mund té shtohet ndonjé sgarim tjetér
etj, né grafikun toné si legjenda etj.

rgrer i)
File Edit Yew |Insert Tools Deskbop Window Help N
D& E& e ®|E|0FE = O
e itja grafike
a0 ———  ZLabel : '
Title: ()
a0t v Legend
Colorbar
a0+ Line
Arro
Texk Arraw

f(2)

20+

Double Arrow

¥

TextBox

10 -
\ Rectangle

Ellipse
OF fAxes
Light:
_1 |:| 1 1 1 1 1
B 4 2 2 4 B
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Né njé dritare té grafikut mund té paragiten dy e mé tepér funksione si né figurén vijuese.

»» yl=x+2;
»»> plot(x, v, %, v1)

* * = ﬁ v ok Users v Ahmet Shala » Documents » MATLAB | B
= (1) New to MATLAB? Watch this Video, see Examples, or read Getting Started. X f_
L AT
= »» ¥=-5:0.01:6;v=x."2+2*x-5; 3
g »>» plot (X, V) m
a

JRI=TE
File Edit Wiew Insert Tools Deskbop  Window Help o
DEEa|hean® | 0H =0
Dy funksione ne nje graf
&0 r r T
40 ¢
30+
= 20r
o
10F
ok
_-“:' 1 1 1 1 1
] -4 -2 0 2 4 B
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Funksionet dihet se mund té jepen né formé parametrike, pra:

€« A L

: @ Mew to MATLABT Watch this Video, see Examples, or read Getting Started,

P v Users ¥ Ahmet Shala » Documents ¥ MATLAB

[N
= >» t=0:0.01:10; ==t/4; v=cos(t):
= >» plotix, V)

N 4
aaedsyion | O

W

atéheré grafiku y = f(x) do té jeté:

DT ol
File Edit Wiew Insert Tools Desktop  Window  Help

D RSk fRaOe |08 =0

1

0.5
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Le té shikojmé paragitjen grafike té funksionit né hapésiré, pra z = f(x,y) ose F(x,y,z)=0, si
lakore dhe sipérfage né hapésiré.

Né vijim kemi marré njé lakore té dhéné né koordinatat cilindrike (r,q,z) dhe ato té dhéna né
formén parametrike (né funksion té parametrit t), pastaj kemi shkruar lidhjen ndérmjet koordinatave
cilindrike dhe atyre té Dekartit (x,y,z) dhe kemi paraqitur grafikun e lakores né hapésiré.

4 = 5 ﬁ ;v ok Users b Ahmet Shala » Documents ¢ MATLAB | R
E i?" Mew to MATLAB? Watch thiz Video, see Examples, or read Getting Started. x g
E > t=0:0.01:10; r=1+t/5; g=2*t; z=20%t; Ai?
E »» X=r.%cos(d):; v=r.*=sin(g): a
5 »» plot3(x, v, Z)
O

fi 5> | v

Grafiku me urdhrin: plot3(x,y,z)

rgwer _ioix

File Edit Miew Insert Tools Desktop ‘Window Help N

D&k /RO €08 =0

Paragitja grafike e funksionit ne hapesire

200 -
150

., 100
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Le té shohim né vijim paraqitjet grafike 3D té sipérfageve.

File Edit Debug Deskiop ‘Window Help

Shortcuts [P] How to &dd  [#] What's Mesw

Command Window

> [#,¥]=tweshgrid([-5:0.1:5]):
H RN IR e B

»> plotd (x,v,2]:

> mesh(x, v, 2);

r» surfix,v,21:

> grid on

=10/ x|
Dlﬂ’-“’ﬁE\ﬂﬂ|ﬁﬂ9|@“c:mﬂmmaﬁwark LIJ
A |
| Command wnd.;.wl Cornmand Histc:ryl Current Directu:uryl Wnrkspau:el Helpl F‘ru:ufilerl
A

@Etartl

Grafiku me urdhrin: plot3(x,y,z)

=10l x|

File Edit Wew Insert Tools Deskiop ‘Window Help L

NeEalkilaea®ms e 08| sO
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Grafiku me urdhrin: mesh(x,y,z)

Chrguet =0 x|

File Edit View Insert Tools Deskiop ‘Window Help

NeH&|FRaMs €08 s O

Grafiku me urdhrin: surf(x,y,z)

SFguet ~=lofx|

File Edit “iew Insert Tools Deskiop Window Help

NedZ|(kadms (€08 =0
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5.3. Matlab / Simulink

Simulink éshté moduli kryesor dhe mé i réndésishém i softverit Matlab. Pérmes Simulink-ut béhet
ndérlidhja e moduleve (toolbox) pérbérése té Matlab-it. Né simulink mund té ndértojmé modelin
toné pér shqyrtim. Le té shohim njé pasqyré hap pas hapi té disa mundésive té Simulink-ut.

Me shkruarje né “Command Window” urdhrin “simulink” ose me klikim té ikonés

* * = E L. v Cior Users » AhmetShala » Documents » MATLAB

Current Folder @  EeeInInENRUTlslIM
D Mame = »>» simulink

fi > |

Details

] =]
EE

Workspace

MName =

hapet dritarja vijuese:

File Edit Wiew Help

@ 3 » | Enter zearch term W |“ &
Libraries | Library: Simulink | Search Results: (none) I Frequenthy 4 ¢ #
r E Simulink ~ ~
Commonty Used Blocks ';'I’D":;'““'F fed
Continuous
Dizcontinuities
Discrete h Continuous
Logic and Bit Operations
Lockup Tables
Math Operations | Discontinuities
Model Verification “
ModelWide Utilities
Ports & Subsystems b Disete
Signal Attributes
Signal Routing
Sinks a8 = Logic and Bit
SOurces I : Operations
User-Defined Functiens
[» Additional Math & Discrete
wiluj | Lockup Tables
[ Aerospace Blockset .
[» Communications System Tc
[» Computer Vision System Ti +- Math ]
Control System Toolbox % Operations
[ . DSP System Toolbox " Model
i [Pl Embedded Coder Verification
£ > v

Showing: Simulink
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Né anén e majté té dritares paraprake shihen disa nga modulet pérbérése té Matlab /
Simulinkut, me klikim né ndonjérén nga modulet né anén e djathté do té paragiten nén-modulet
pérkatése.

Le té hapim njé file t€ ri pér simulimet tona: né dritaren paraprake shkojmé né
File/New/Model

File | Edit View Help

. New Y| Model Cti+N |
= Bpen shs Library =arch Results: (none) Freguenthy 4 {F
Close Ctrl+W [ -
Commenly Used
Preferences... Blods
Dizcrete h Centinuous
Logic and Bit Operations
Lockup Tables
Math Operations | Discontinuities
Model Verification u
ModelWide Utilities
Ports & Subsystems b Discrete
Signal Attributes
Signal Routing
Sinks Fra Logic and Bit
Sources = Operations
User-Defined Functiens
[» Additional Math & Discrete
wiluj | Loockup Takbl
[ Aerospace Blocksst iR TERE
[» Communications System To
[ Computer Vision System Ti - Math
Control System Toolbox *+x Operations
[ DSP System Toolbox y Model
[> [*ul Embedded Coder \erification
< > b

Showing: Simulink

dhe hapet dritarja (modeli i ri) si né vijim:

Eile Edit View Display Diagram Simulation Analysis Code Jools Help

- o o EEG-E o @00 | » @ -
untitied |

untitled

Né kété dritare “untitled” mund té ndértojmé modelin toné pér simulim.
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Le té realizojmé modelin pér paragitje grafike té njé funksioni dhe derivatit té tij sipas kohés
“t” té dhéné né “Command Window” apo si¢ e kupton Matlab-i té lexuar nga “Workspace”. Sépari
né “Command Window” definojmé parametrin-kohén “t” dhe funksionin “y “:

search Docurmentation

VARIABLE [ CODE | SIMULINK | ENVIRONMMENT | RESOURCES

‘ - | - - - ‘ -

v v Users » AhmetShala » Documents ¢ MATLAB

>» simulink
>» t={0:0.01:10)'; wv=sin(t)+cos{t),

Shkojmé né Simulink Library Browser / Sources / From Workspace, moduli “From
Workspace” térhiget pér “miut” né dritaren ku jemi duke ndértuar modelin toné:

[T simulink Library Browser i ) [l M Y untitled *
File Edit Wiew Help File Edit Miew Simulation Format  Toc
[ 5 4 44 | DEHS| sBR | =
From Workspace: Read data valuez specified in aray or structure format fram ﬂ
AT AR's wnrk «nare =
= TN li
= El ik = _ﬂﬂ Counter Limited ﬂ
- 2] Comrmanly Used Blacks

- 3 Continuous

12:34 igil
- 3 Discontinuities Digital Clock

- 23| Discrete
y Lagic and Bit perations From File
- 3 Lookup Tables
. 2] Math Operations From “orkspace smin
y Model Verification From
. ] Model-wide Utilities E Ground Hotspacs
y Ports & Subsystems
- B Signal Attribubes
-1 Ir
- B Signal Routing
] Sinks
=l J_I_H Pulze Generator
- 3 User-Defined Functions -
4| | 3 / Ramp =l
Feady v Ready 100%s

Pastaj hapim modulin “From Workspace” dhe né vend té variablés “simin” shkruajmé variablén
toné [t,y] si né vijim:

78



Informatiké dhe Programim

[Z1Block Parameters: From Workspace

2]

—From wWorkspace

Fiead data values specified in array or structure format from MATLAE's waorkspace.
Array [or matrix] farmat:

1-D signal:

var=[Time¥alues DataValues]

For 2-D zignal use structure format
Structure format:

war time=[TimeV alues]

war. gignalz. values=[D ataV alues)

war. gignalz. dimenszionz=[0im' alues]
Select interpolation to interpolate or extrapolate at time steps for which data does not
emist,

—Parameters

Data:

it

Sample time:

i
¥ Interpolate data

|

Farm output after final data value by: I E strapolation

Ok Cancel | Help | Apply

Késhtu tani népérmjet modulit “From Workspace” éshté mundésuar bartja (leximi) né Simulink /
untitled e funksionit y. File-in “untitled” po e emérojmé me emrin grafiku pra modeli yné do té
ruhet né file-in grafiku.mdl.

Nga Simulink Library Browser / Sinks marrim modulin pér grafige “Scope” dhe e térheqim né
modelin toné “grafiku”.

ae Simulink Library Browser - L grafiku *
File Edit View Help File Edit View Display Diagram Simulation Analysis
| »| | Enter search term W == ik
“ il & - @ He-=2-40
Libraries Library: Simulink/Sinks Search Results: (n 4¢P
4 Simulink ~ a||:| Display Fs arafiku
Commenty Used Blocks ® @graﬁku
Continuous
Digcontinuities El Fleating Scope
Discrete Q
Logic and Bit Operations
Lookup Tables Outl cd E
Math Operations
Model Verification = wit) Scope
ModelWide Utilities E Scope
Ports & Subsystems
Signal Attributes
Signal Routing Stop Simulation (B3]
Sinks
Sources
User-Defined Functions Terminator
> Additional Math & Discrete
> Aerospace Blockset
> Communications System Tt Te File
> Computer Vision System Ti
Control System Toolbox
» DSP System Toolbox To Workspace
> IPa| Embedded Coder e »
g > = &
Showing: Simulink/Sinks Ready

Lidhja e dy moduleve “From Workspace” (i rieméruar si y(t)) dhe modulit “Scope” béhet pérmes

“miut”.

Késhtu modeli yné éshté i gatshém pér simulim. Mund té shkojmé né Simulation/Start ose té

klikojmé né shenjén ) dhe ne njé dritare té vecanté do té shohim grafikun e funksionit y(t) si né

vijim:
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General| Histury| St'_.rle|

Figure color: Axes colors:

Properties for line:

Line: | W ||2 W |
Marker:

| oK ||Canoel|| Help ||A|J|J|}"|

Veérejtje: “Scope” i jané ndérruar parametrat nga ata default ©ne parametrat gé shihen né anén e
djathté si: ngjyra e prapavijés, ngjyra dhe trashésia e lakores etj.

Né ményré té ngjashme shkojmé né Simulink Library Browser / Continous dhe marrim

modulin pér llogaritje té€ derivatit “Derivative” dhe e vendosim né modelin toné. Pér grafik té
derivatit té funksionit marrim edhe njé modul nga “Scope” dhe emérojmé p.sh. “derivati i y(t)” si né
pamijen vijuese:

)| funksioni y(t) = B

File Edit View Display Diagram Simulation Analysis Code Tools » ﬁ i) |"Q" §|EEK|E E -E' o
H8- 40P 2 00 &-

b - &

[I=]
=
o
=h
£

15

graﬁku

1

05

B ELBE® e

OF

| [tyl =

wit)

>

=

funksioni y(t) 1

0.5

1.5
0

Time offset: 0

B du/dt » D|

Derivative derwvati iy(t)

-) ] t-:lerivatiiy(t] = B
IR RN L LI R >

15
1

View diagnostics 125% Time offset: 0
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Kéto dy grafe éshté e mundshme té bashkohen dhe té paragiten né njé dritare. Sé pari
bashkojmé sinjalet pérmes modulit “Mux” i cili merret nga Simulink Library Browser / Signal
Routing dhe kemi pamjen vijuese.

e Simulink Library Browser = =
File Edit View Help File Edit View Display Diagram Simulation Analysis Code Tools =
F O3 > | Enter search term v % & E . P EE P % @ ub = @ - @ . -
Libraries Library: Simulink/Signal Routing | SearchRi4 W
4 [P simulink " #|  Goto - grafiku
Commonly Used Blocks ® |[a|arafiku -
Continuous g
Discontinuities @ Goto Tag -
Discrete Visibility Q
Logic and Bit Operations
Lookup Tables Index Vector E
Math Operations
Model Verification = [ty
ModekWide Utilties v Manual Switch
Ports & Subsystems o vit)
Signal Attributes [
Signal Routing Merge IE|
Sinks —
Sources duld funksioni y(t) dhe
) u/dt A,
User-Defined Functions X i L derivati i tij
b Additional Math 5 Discrete E’ Multiport Switch —
[ Aerospace Blockset Derivative
[ Communications System Tt 1_ Mux
[» Computer Vision System Ti
Control System Toolbox
I DSP System Toelbox o Selector
&> [Pal Embedded Coder »
< > — v
Showing: Simulink/Signal Routing Ready View diagnostics 125% oded5

General| Histury| Style|
Figure color: Axes colors:

Properties for line:

Line: | v ||2.0 v| iv
Marker:

x| [emea] [ o | [Gv]
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5.3.1. Krijimi i modelit pér zgjidhje té ekuacioneve (sistemit té ekuacioneve) diferenciale té té

gjitha llojeve

Ekuacionet diferenciale duhet té jené né funksion té kohés. Le té shohim realizimin e
zgjidhjes sé njé ekuacioni diferencial té rendit té dyté p.sh.:

X"'+2-x =sin(t) ose né Mekaniké: X+2- X =SIN(L) ..cccccoeiireiiiiiniieieiie e (1)

me kushte fillestare pért=0,x =0, x’ = 0.5.

Dihet se ekuacioni (1) paraget njé ekuacion diferencial té rendit té dyté, me koeficient
konstanté, johomogjen. Zgjidhja e tij kérkohet né dy pjes€, pér até homogjene dhe zgjidhja e
vecanté:

X=X, +X,

Zgjidhja homogjene nénkupton zgjidhjen e ekuacionit diferencial:

Zgjidhja e ekuacionit (2) kérkohet né formén:
X, =C, sin(v/2 -t) + C, .cos(~/2 -t) , ku C; dhe C; jané konstante té integrimit.

Zgjidhja e vecanté varet prej formés sé pjesés johomogjene, né rastin toné ajo supozohet e
formés:

X, = A-sin(t), prej nga: X, = A-cos(t) dhe X, =—A-sin(t),
kéto zévendésohen né ekuacionin (1) dhe fitojmé:
—A-sin(t) + 2* A-sin(t) =sin(t),
pérkatésisht
ASINE) S SINE) .« oottt ettt e re e aeans 3)
Q& té vlejé ky barazim duhet gé konstanta A té jeté A=1, atéheré zgjidhja e vecanté éshté:
X, =sin(t) .
Késhtu zgjidhja e pérgjithshme ka marré formén:
X =Xp + Xy =C1-sin(\/§-t)+C2 -cos(\/i-t)+sin(t) ........................................................... 4)
Nése derivojmé, ané pér ané sipas kohés, shprehjen (4), do té fitojmé:

X =Cq 2 -CoS(V2 ) = Cy /2 - SIN(V2 £) 4+ COS(E) vvvrrrmrreeerereeeeeiesereeeeeesesee s (5)
Duke zévendésuar kushtet fillestare t, =0 dhe x = 0, x=0.5 , né ekuacionet (4) dhe (5) do té
fitojmé:

(@)=> 0=C, -sin(~/2-0) + C, - cos(+/2 - 0) +sin(0)

(5)=> 05=C,- V2 -cos(+/2-0) - C,- 2 -sin(+/2 - 0) + cos(0)
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pérkatésisht
0=C,,
05=C, 2 +1,
prej nga:
~05 1 J2
C,=——=—-—"—==—-—dhe C,=0.
V2 242 4 i

Késhtu me zévendésim té konstanteve C; dhe C, né ekuacionin (4), zgjidhja e ekuacionit
diferencial (1) do té jeté:

J2

—T.sin(ﬁ-t) T TG TN (6)

X =
kurse derivati i paré (shpejtésia né mekaniké) do té jeté:

%= —% LCOS(NZ 1) 4 COS(L) « oo e )

Shprehjet (6) dhe (7) té paragitura grafikisht do té duken si né vijim:

) funksioni #{t) dhe derivati i kij =10l x|
File Edit Yiew Insert Tools Desktop Window Help &

DEsEE K RAON® (0B 0O
grafiku

Tirne (Seconds)

Legjenda: funksioni x(t) me vijé té ploté kurse derivati i tij me vijé té ndérpreré -----

Duke ditur se problemet reale pérshkruhet me ekuacione diferenciale mjaft t& komplekse
dhe né té shumtén e rasteve “té pazgjidhshme me doré” né vijim le té realizojmé zgjidhjen e
ekuacionit paraprak né Matlab, dhe modeli vijues do té jeté udhérréfyes mjaft i miré pér zgjidhje
edhe té ekuacioneve (sistemit té ekuacioneve) tjera diferenciale.
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Sé pari b&jmé uljen e rendit té ekuacionit diferencial, pra marrim kéto shénime:
x=x@1),
b 7 Il o b TSP (8)
prejnga X =dx(2) = x(2) = X(2).
Ekuacionin (1) e shkruajmé né formén:

K= =25 XA SIN(E) coeeeiiiiiecieceee ettt ettt ans 9)

Né kété ekuacion hyrje (ngacmim) né funksion té kohés éshté M=sin(t), e cila brenda nén-
programit té zgjidhjes sé ekuacioneve diferenciale do té identifikohet me u, atéheré ekuacionet (8)
dhe (9) paragesin dy ekuacione diferenciale té rendit té paré té rrjedhura nga ekuacioni diferencial i
rendit té dyté (1). Njé veprim i tillé shpesh quhet edhe paragitje e ekuacioneve diferenciale
népérmjet variablave té gjendjes. Késhtu ekuacionet gé duhet té shkruhet né nén-programin
zgjidhja.m do kené formén:

dx(1)=x(2)
dx(2)=-2*x(1)+u.

Listingu i nén-programit pér zgjidhjen e ekuacioneve diferenciale zgjidhja.m éshté dhéné né vijim:

& Editor - C\MATLAB 7\ work',zgjidhja.m* El=]E
Filz Edit Text Cel Tools Debug Cesktop ‘Window Help N | A X
NeH|{2Ro « | S|#f|eR|BRERBAI|E 0O
1 function [dx,=x0,3tr,ts] = int(t,x,u,flag)
3 = switch flag
&) | case 0O
S |= dex = [2, ¥ nunmri i ekuacionewve
5 o,
& 2, % nauri i daljeve
7 1, % nuwmri i hyrijeve [(hgacmimewe] ne funksion te kohes
=S 0.
a &5
10 1]:
ikl = #0 = [0,0.5]: % kushtet fillestare
15 | = St =[]
| [ bt A R E S E | R
il | = case 1
15 % Ekuacionet diferenciale nepermijet wvariasblawve te gjendijes
16 = dxil)=x(2):
17 - dx(2)=-2%x(1)4+u:
15 % Nese kemi me shume hyrje perdorim u(l), u(2),
19 - case 2
20 - dx = []:
@il |= case 3
i | = dx = x;
& | = case 9
25 = [ s i =
B | = otherwi=se
26 — error ([ 'unhandled flay = ',num2str(flag)]):
2 end
28 |
« | o
int Lh 28 <o 1 [ovR 4
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Né vijim duhet té krijojmé modelin pér simulim, té cilin do ta emérojmé modeli.mdl. Né

“Command Window” shkruajmé:

>>t=(0:0.01:10)"; M=sin(t);

Pas hapjes sé Simulinkut, hapim modelin e ri né dritaren modeli.mdl, vendosim modulim
pér lexim té té dhéna nga “Command Window” pérkatésisht modulin “From Workspace” dhe aty

shénojmé se ky modul duhet té lexoj funksionin M.

Nga “Simulink Library Browser / User-Defined Funcions” térheqim modulin “S-Function”
dhe e vendosim né modelin toné. Me “double-click” hapim modulin “S-Function” dhe né vend té

kérkimit té hapjes sé nén-programit “system” shkruajmé emrin e nén-programit “zgjidhja”.

E!_Simulink Library Browser

File Edit Wiew Help

=10[x]

=1o(x|

File Edit ‘iew Simulation Format Tools Help

0= 4= ¢h ||s-func:ti0n

DSHS| 4 B2 =

S-Funchion: User-definable block. Blocks may be written in C, Fortran or Ada and must
conform to S-function standards. tx,u and flag are automatically pazsed to the S-function by
Simulink. "Extra" parameters may be specified in the '5-function parameters’ field.

= gl Sirnulink.

..... 2 Commanly Used Blocks
----- g Continuous

# Discontinuities

..... | Discrete

----- 2+ Logic and Bit Operations
..... ] Lookup Tables

#-| Math Operations

----- 2‘ Model Yerification

..... #| Madel-wide Litiities

----- g Ports & Subsystems
1 Signal Attributes

----- 2 Sources

| User-Defined Functions
[ B Additional Math & Discrete
[]I--- ﬂ Adaptive Meural Networks

4

Ready

y

Lt

mifile

T
I I g

MATLAB
Function

system

Evamples

Embedded MATLAR
Furnction

Fcn

b-file: 5-Function

.M zqjidhja
M=sin(f) S-Function funksiani =) dhe

derivati i tij

MATLAR Fon

S-Function

S-Function Builder

S-Function Examples

4

Pas startimit t& simulimit do té paraqitet dritarja me grafet pér x(t)

) Funksioni x(t) dhe derivatii tij
File Edit View Insert Tools Deskiop ‘Window Help

|odez3t

Fl1o0% y

dhe derivatin e tij ----.

g [l e

Ll

DeEH& haaMms (€| 08O

madeli

145

1

0.5

1]

Slis

Time (Seconds)

Legjenda: funksioni x(t) me vijé té ploté

kurse derivati i tij me vijé té ndérpreré

Si¢ shihet zgjidhja éshté e njéjté me zgjidhjet e realizuara me doré.
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