Matlab ile Diferansiyel Denklem COZUMLERI



» Bir ya da daha fazla fonksiyonun tlrevlerini iceren
denklemlere diferansiyel denklem denir.

> Bir yada daha fazla bagimh degisken ve bir bagimsiz
degiskenden olusan diferansiyel denklemlere adi diferansiyel
denklem denir.

> Bir veya daha fazla bagimh ve birden fazla bagimsiz
degiskenin oldugu diferansiyel denklemlere de kismi
diferansiyel denklem denir.

MATLAB ortaminda diferansiyel denklemler hem sayisal
hem de sembolik (analitik) cozulebilir



Sembolik Diferansiyel Denklem
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Verilen bagimsiz degisken t ve bagimli degisken y(t),

Burada A, A, ..., A, sabitlerdir.

AL A Ay =10



Matlab’ta diferansiyel denklemlerin sembolik ¢oziimler1 “dsolve”
komutu ile bulunur.

p, 9 p &Y
>t dt
y(0)=C, andy'(0)=C,

+b,y = Asinat

>> Yy = dsolve('b2*D2y+b1*D1y+b0*y=A*sin(a*t)’,
'y(0)=C1’, 'Dy(0)=C2)

>> ezplot(y, [t1 t2])



»>>» f=dsolve('x*Dytyv=exp(2*x)-sin(x) ")

exp(2*x) - sin(x) - C5/exp(t/x)
>» pretty (L)

C5
exp(2 x) - sin(x) - ——————-—
VA Y
expl - |
\Nox /
fx >> |
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»» axis ([0 3 0 10]) dfexp(2t) + 6

4/exp(2*%t) + 6
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Ornek

31/ +2y=12sin4t  y(0) =10



4.

File Edit Debug Parallel Desktop Window Help
il B & 7 ) | @ | Current Folder:| C:\Program Files\MATLAB\R2011a\bin
Shortcuts (2] How to Add  [#] What's New
" Editor - Untitled “ 0O 2 X Command Window
=g ] -l - 0~ ax >>» y=dsolwve('Dy + 2%y = 1lZ*sin(4*t)',
BB -0 [+ | 11 | x || @
: @y =
62/ (5*%exp (2*t)) - (l2*cos(4*t))/5 +
> lot 0 8
ezl_j ot (v, I 1 Figure1
»» axis([0 8 -5 101)
ﬁE % File  Edit
NEd S
10

4 | dogruakim.m  ® | dogruam  # | Untitled = p

Current Folder w0 x

0
« MATLAB » R2011a » bin » v 0O [€) %~
Marne
@ m3iregistry ” :
@ registry
= util
win64 v
D g LY

(6*sin(4*t)) /5

Insert  Tools  Desktop  Window  Help

+\_\iﬂ?@“-h£' @J |:||E|

62/(5 exp(2 t)) -...+ (B sin(4 t))}/5

1]




m

X

=

2
9y 3 oy o4

dt? dt

+ 0O & X | | Command Window
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d”y oY i 5y_20 y@=0 Y©=10
dt>  * dt
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Figure 11-4. Solution of Example 11-4 based on dsaolve and ezplot,
E I I I I I I I I I
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d?x dx
- 4+ 02—+ x=10e7¢

Ornek:
dt? dt

x(0)=0 ; x(0)=5

>>Cozum=dsolve('D2x+0.2*Dx+x=10*exp(t)','x(0)=0","
Dx(0)=5")

Cozum =

(500%11A(1/2)*exp((11*1)/10)*sin((3*11/(1/2)*t)/10
)*((11*cos((3*114(1/2)*1)/10))/10 +
(3*117(1/2)*sin((3*117(1/2)*1)/10))/10))/(363*exp(t
/10)) -
[500*11“(1{2}*exp([ll*t]!lﬂ)*cos[{,’:’x*11“(1}’2}*t};’1
0)*((11*sin((3*117(1/2)*t)/10))/10 -
(3*117(1/2)*cos((3*117(1/2)*1)/10))/10))/(363*exp(
£/10)) - (50*cos((3*117(1/2)*t)/10))/(11*exp(t/10))

>> ezplot(Cozum)

diferansiyel denklemini baslangic
kosullarina gore ¢ozdurun ve

grafigini cizin.

10} =infi3 117 01 (11 cos@a 1172 90010 + (3 1172 sings 1172 Q0 0HEE3 expit10)) -.. - (50 cos((3




x""+ 2x" = 2t Seklindeki diferansiyel denklemi asagidaki sinir sartlari ile
dsolve komutu ile ¢ozdlrip grafigini cizelim;

x(0)=0 ; x(0)=1 ; x"(0)=3

>>
S=dsolve('D3x+x=2*t','x(0)=0','Dx(0)=1','D2x(0)
:3'}

S =

2%t + 4/(3*exp(t)) -
(4*exp(t/2)*cos((34(1/2)*1)/2))/3 +
(2*37(1/2)*exp(t/2)*sin((37(1/2)*t)/2))/3

>> ezplot(S)
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Cozmeyi deneyiniz

dy
2—+Yy=8
dt Y

d’y  _dy
5 Foy = 3t
dt? dt y
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; =sint
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y' =3y +4y=0 |

¥y +8y® 424y +32y +16y =0
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dt’ dt
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. : = Adidiferansiyel denklemlerini ¢6ztiniz.
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Diferansiyel denklemlerin sayisal cozumleri icin bu
denklemleri ikiye ayirmak mumkdudn.

>»Dogrusal (Linear) Diferansiyel Denklemler
>»Dogrusal olmayan (Nonlinear) Diferansiyel Denklemler

Dogrusal diferansiyel denklemlerin ¢oziimii analitik olarak kolay
yapilabilirken, dogrusal olmayanlar1 yapmak zordur.

Bunun i¢in Euler ve Runge-Kutta yaklasimlari gibi ¢esitli sayisal
yontemler gelistirilmigtir

Matlab’ta diferansiyel denklemlerin ¢6ziimiinde kullanilan “ode23” ve
“ode45” adinda iki adet Runge-Kutta fonksiyonu mevcuttur.

Bunlardan “ode23” fonksiyonu ikinci ve tligiincli dereceden Runge-Kutte
Integrasyon denklemlerini,
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ode45” fonksiyonu 1se dordiinct ve besinci dereceden Runge-Kutta
integrasyon denklemlerini kullanir.

Bu denklemlerin ¢6zimda i¢in de m-file dosyasinin olusturulmasi
gerekir.

NOT :Diferansiyel denklemlerin MATLAB’da sayisal ¢oziimlerinde
ode23, ode45, 0odell3, odel5s, ode23s, ode23t, ode23tb, odel5i olarak

adlandirilan komutlar kullanilir. Bu komutlarda kullanilan cozum
yontemleri farklilasir

18



.m dosyasi hazirlayarak Diferansiyel Denklem Cozumii

»* ode23 veya ode45 fonksiyonu asagidaki gibi kullanilir:
[t,y]=ode23('fonksiyon adi',[t0O tson],y0,secenekler,pl,p2);

¢ fonksiyon_adi: diferansiyel denklemin tanimli oldugu harici
fonksiyon dosyasidir. Adi tirnak icerisinde yazilmalidir. bu dosya
fonksiyon tanimlama kurallarina uygun olarak hazirlanmis olmalidir.
Tirnak icerine fonksiyonun ve dolayisiyla dosyanin adi yazilir. (.m)
dosya uzantisinin yazilmamasi gerektigi unutulmamalidir.

¢ Burada t degiskenine t0 dan baslayarak tson’a kadar iterasyonda
kullanilan t degerleri atanr.

* y degiskeninde ise birinci stituna t'ye (bagimsiz degiskene) karsi y
degerleri (bagimli degisken degerleri) sirasiyla diger sutunlara ise
1.,2., ... n. dereceden turevlerinin aldig| degerler atanuir.

5 B B B &
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Steps for solving a single first-order ODE:

For the remainder of this section the independent variable is taken as 7 (time). This
is done because in many applications time is the independent variable, and also to
be consistent with the information in the Help menu of MATLAB.

Step 1:  Write the problem in a standard form.
Write the equation in the form:

iﬁ = fit,y) for fr<t<t,, with y =y, at ¢ = ¢,.
r =,

As shown above, three pieces of information are needed for solving a first order
ODE: An equation that gives an expression for the derivative of y with respect to ¢,
the interval of the independent variable, and the initial value of y. The solution 1s
the value of y as a function of 7 between #, and ¢,.



An example of a problem to solve 1s:

dy _ -2y

B for 1<f<3 with y =42 at¢r=1.

Step 2: Create a user-defined function (in a function file) or an anonymous
function.
The ODE to be solved has to be written as a user-defined function (in a function

file) or as an anonymous function. Both calculate ‘% for given values of ¢ and y.

For the example problem above, the user-defined function (which 1s saved as a
separate file) 1s:

function dydt=0DEexpl (t,vy)

dydt=(t*3-2*y) /t;



Step 3: Select a method of solution.

Select the numerical method that you would like MATLAB to use in the solution.
Many numerical methods have been developed to solve first-order ODEs, and
several of the methods are available as built-in functions in MATLAB. In a typical
numerical method, the time interval is divided into small time steps. The solution
starts at the known point y,. and then by using one of the integration methods the
value of y is calculated at each time step. Table 9-1 lists seven ODE solver com-

mands, which are MATLAB built-in functions that can be used for solving a first-
order ODE. A short description of each solver is included in the table.

Table 9-1: MATLAB ODE Solvers

ODE Solver Name

Description

oded5

For nonstiff problems, one-step solver, best to apply
as a first try for most problems. Based on explicit
Runge-Kutta method.

odeZ3

For nonstiff problems, one-step solver. Based on
explicit Runge-Kutta method. Often quicker but less
accurate than ode45.

odell3

For nonstiff problems. multistep solver.




Table 9-1: MATLAB ODE Solvers (Continued)

ODE Solver Name

Description

odelSs For stiff problems, multistep solver. Use if ode45
failed. Uses a variable order method.

odeZ3s For stiff problems, one-step solver. Can solve some
problems that cde15s cannot.

odeZ3t For moderately stiff problems.

odeZ3tb For stiff problems. Often more efficient than

odel5s.

In general, the solvers can be divided into two groups according to their
ability to solve stiff problems and according to whether they use on-step or multi-
step methods. Stiff problems are ones that include fast and slowly changing com-
ponents and require small time steps in their solution. One-step solvers use
information from one point to obtain a solution at the next point. Multistep solvers
use information from several previous points to find the solution at the next point.
The details of the different methods are beyond the scope of this book.

It 1s impossible to know ahead of time which solver is the most appropriate
for a specific problem. A suggestion is to first tryv ode45, which gives good
results for many problems. If a solution is not obtained because the problem is
stiff, trying the solver cde 155 1s suggested.




e e e = ! =

Step 4: Solve the ODE.

The form of the command that 1s used to solve an initial value ODE problem is the
same for all the solvers and for all the equations that are solved. The form is:

[t,¥] =solver name (ODEfun, tspan, y0) ]

Additional information:

solver name

ODEfun

tspan

[s the name of the solver (numerical method) that is used (e.g.
oded5 or ode23s)

The function from Step 2 that calculates % for given values of

t and y. If it was written as a user-defined function, the function
handle is entered. If it was written as an anonymous function,
the name of the anonymous function 1s entered. (See the exam-
ple that follows.)

A vector that specifies the interval of the solution. The vector
must have at least two elements but can have more. If the vector
has only two elements, the elements must be [t0 t£]. which
are the initial and final points of the solution interval. The



Cozam araligini belirten bir vektérdir. Vektor en az iki elemenae sahip olmalidir,
tSpan  ancak daha fazlasina da sahip olabilir. Vektérin sadece iki elemani varsa,
elemanlar ¢ozim arahginin ilk ve son noktalari olan [tO tf] olmaldir. tspan,

ancak, ilk ve son noktalar arasinda ek noktalara sahip olabilir.

yO y‘nin baslangi¢ degeridir (araligin ilk noktasinda y degeri).

ODE'nin ¢6ziimii olan giktidir. t ve y siitun vektorleridir. ilk ve son noktalar, araligin
baslangic ve bitis noktalaridir. Aradaki bosluk ve nokta sayisi, tspan girig
[t,y] vektorine baghdir. Eger tspan'in iki unsuru varsa (baglangic ve bitig noktalari), t ve
y vektdrleri ¢dzucu tarafindan hesaplanan her bir entegrasyon adiminda ¢ozimi
icerir. Eger tspan ikiden fazla noktaya sahipse (ilk ve sonuncu arasinda ek
puanlar), t ve y vektorleri sadece bu noktalarda ¢6zim igerir. Tspan'daki nokta

sayisl, program tarafindan ¢ozim icin kullanilan zaman adimlarini etkilemez



For example, consider the solution to the problem stated 1n Step 1:

; 3_2y :
‘; =i 1*2} for 1<¢r<3 with y =42 atr =1,

Step 2: Create a user-defined function (in a function file) or an anonymous
function.

The ODE to be solved has to be written as a user-defined function (in a function
dy
dt

For the example problem above. the user-defined function (which is saved as a
separate file) is:

file) or as an anonymous function. Both calculate == for given values of 7 and y.

function dydt=ODEexpl (t,y)
dydt=(t*3-2*y) /t;
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calistiginiz klasor ayni olmalidir aKsi takdirde ode

komutunuz calismayacaktir

[

Workspace ) | Current Folder
Mame = Yalue
t [1:1.5000:2;2.5000;3]

¥ [4.2000:2.4528:2.6000;...

t_=

y =
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>> edit fonksiyon Command window’a editér penceresinde girilecek foksiyonun adi
yazilmalidir ve kaydedilirken .m dosyasi olarak kaydedilir.

'Umm-c:mogumrammmmmtmmm _T@
File Edt Ted Go Cell Tocks Debug Desitop = W B X MESEla)
NER*NB20C - Meskl-- *0. >> edit Ode_Cozum
‘BB | - 10 + | + (11 x| ot ot | QL :

olsun... T Editor - C/\Program Files\MATLAB\RZO11 2\ bin\Ode_Comumam | = =) |jmie)

File Eddt Ted Go Cell Tools Debug Desktop » W | BN
T HE £E%B9 0@ w - "0 =
R 1.0 b 1.1 x| o oft | D

~d

OH L
— @A

“* Fonksiyon dosyanizin bulundugu klasor ve
calistiginiz klasor ayni olmalidir aksi takdirde
ode komutunuz calismayacaktir

seript Ln 1 Cal 1 OVR lm 1 Cal 1
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ozo Fonksiyon tarnmlamasu y'= @ — 7 -y seklindeki adi diferansiyel denklemi
dr editor penceresinde tanimlayalim;

%Diferansiyel denklem Ode_Cozum fonksiyonu hazirla
function veli=ali(t,y)

veli=t.A2-y;

end

__I Editor - C:\Pragram Files\MATLAB\R2011a\bin\Ode_Cozumm | o || & |[wte]

File Edit Text Go Cell Tools Debug Desktop O 4
=N QN B9t @ Aepk- 0 -
‘BeB| - 10 + | + |11 % | o ot | @
1 {Diferansiyel denklem Ode Cosum fonksiyonu hasirla | ]
2 functien wveli=aliit,yl
3 veli=t,. "2~y
] end
3

ali Ln 5 Col 1 OVR

Ode_Cozum isimli fonksiyon, otomatik
olarak kullanilmak Gzere, save sekmesine
tiklandiginda kaydedilmis olur.
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y'=—=1" —y seklindeki adi diferansiyel denklemin Once fonksiyon

¢dzumiind, y(0)=1 baslangig dosyasi olusturulur
kosuluyla, t(0)=0'dan tson=3"e

kadarki degerleri icin yapalim;
<A P H = » C: » Users b ilknuy/» Desktop » Egitim » DERSLER »
[ Editor - C\Users\ilknur\Desktop\Egitirg{ DERSLER\MATLAB\Matlab2018\orneke...

| ODEexpl.m | arnekcozum.m > | Untitled2* | =+ |
1 function A=ornekcozum(t, v)
2 — A=t 2-vy;

PUBLISH (Al S By [ e @ISearch De

I:ll:'lj g ('] Find Files <o nsert S| fx - D L@ (5 Rum Soction k’[E?

izl compare = rCGoTo = Comment 9% ‘g &1

New Open Save Breakpoints Run Run and If_{}Advanoe Run and

- - ~ [ yPrint = ({Find = indent [3] & |z - = Advance Time
FILE NAVIGATE EDIT BREAKFOINTS RUN
<F = HE ¥ C ¢ Users ¥ ilknur » Desktop * Egitim » DERSLER » MATLAE » Matlab2018 »
ﬁ Editor - Untitled2* (¥} ® | Command Window
| ODEexpl.m | omekcozurm.m | Untitled2* | + | 4 Figure1 — O >
; tzpi":m:o'l”“ File Edit View Inset Tools Desktop Window Help x
y0=1;
" \ @ E

3 [t y]=ode45 (Bornekcozum, tspan, ¥y0) e dae | KRS OMSEL-2|0E| @O
4 ploc(c,v,"*")
5 xlabel('t') .
g ylakbel('y'")
7 grid on

451 *

*
4t
*
35 *
*
3 -
- *
- #*




ODE23 ve ODE45 ILE ORNEK
COZUMLER
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X+ 2 y[0 2]=?

File Edit Debug Parallel Desktop Window Help
S| £ B9 ¢~ & f 2 | @ | CurentFolder| C:\Users\ilknur\Desktop\MATLAB\KONULAR\2016\ODEORNK
© Shortcuts (2] How to Add (2] What's New

[ Editor - C:\Users\ilknur\Desktop\MATLAB\KONULAR\2016\.. * O 2 x | [ Commanciindon
- DNEHd $RB9 |3 B- | 0 v|ax [fx> [x,yl=ode23('nsnl', [0 2],0.5)
E’EE% - 1.0 + [ + 11 x:%‘aﬁ%‘% 1]

1 - function dy=nsnl (x,y) O
2 — dy=y/ (x+2) -
2= ~end

4
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y(0)=1

' — 2 _ -2 X
y =Xt -3y +e™ y[2,5]="

4\ MATLAB 7.12.0 (R2011a)
File Edit Text Go Cell Tools Debug Parallel Desktop Window Help

NS 29 ™ & )| @ | CurentFolder: C:\Users\ilknur\Desktop\MATLAB\KONULAR\2016\ODEORNK
(2] What's New

Shortcuts (2] How to Add

Command Window

- DEHd| $BR9 |93 |Bl- >0 v|ax| fx > [x,yl=ode23('nsn2',[2 5],0)

BB -0 |+ |+ | x|HH|O

1 -|function dy=nsn2 (x,y) O
2l = dy=x"2-3*y+exp (-2*x¥*y) —
3= end

<
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—ty _ 0de23 ve 0de45 cozumunu
y' = ¥(0)=1 karsilastiriniz (grafik ile)
V2 — y? to=0 ts=5




=] 29 & f F1 | @ | Current Folder | C:\Users\ilknur\Desktop\ MATLAB\KONULAR)2016\0DEORNK

Shortcuts [#] How to Add 2] What's New
[ Editor - Ch\UsershilknurDesktop\MATLAB\KONULAR\2016VODECR.., ® O A X | Command Window

al=y" B9 @ = - Mel - >0 v »x >> [t,yl=o0de23('nsn3', [0 5],1);

BrE -0+ 210 x| O [a,b]l=0ded45('nsn3', [0 5],1);

1 function dy=nsn3(t,y); H plot(t,y,'r*',a,b,'bo’)

2= dy=(-t*y) /sgrt (2-y"2); title ('y''=-ty/sqrt(2-y"2), y(0)=1, t in [0, 5]"')

3 - end

] B Figure 1 — O x
File Edit View Inset Tools Desktop Window Help L]

Ddde | ARRODENL- S |08 | a D

1,,f=—t1-,-rs’sqrt[2—5/2]', y(0)=1, tin [0, 5]

1$U T T T T T T T T T
q-(}
0.9r o -
0.8 ©
- r O =
07k ® 4
o
06r & -
yenim ¥ | odeornekn ® | nsnlm®  ®| nsndm®  ®| nsn3m® o
0.5F -
Current Folder w0 a8 X g
« MATLAB » KONULAR » 2016 » ODEORNK v P E % 0.4~ o 7
o
Mame 03k # -
# akimm : 0ol “s |
Bl funtm o5
01r -
I nsni.asv %O%
e
b nsni.m* " 0 1 1 1 1 !
— = f 0 0.5 1 15 i 25

‘l'- Stal't | n=ng




Y1 =2y, +Y,+5yste s
y2l:'3y1' 2y2'8y3+ ze-Zt'COS(St)

Y3 =3y, +3Y,+2y;+c0s(3t)

¥1(0)=1, y,(0)=-1, y5(0)=0 t [0, pi/2]

ode23 veya ode45 kullanarak cozunuz ve grafik olarak
gosteriniz
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Van der Pol ( ¥+ x —1J.f.:+x= 0 ) Asagidaki sekilde
yazilabilir. Bu denklemin cozumunu matlab ile yapiniz

: 2
I1=I1[1—I2)—I2 x [0 0.25]
0<t<20

Xy =x
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a-Alternatif Akimda:

. T Seri RL devresi
Ve = 100sinwt
R=0.4Q) . di
L=10 mH s=Rxt+ Lo
=50 Hz
it:?

w=27f
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Dogru akimda ise

V. =100
R=0.4Q)
L=10 mH
=50 Hz
;=7

w=2nf

Vi =Rxi+L

dt
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Ornek: x' = d:;?) = —15x(t) + 2cos(2t) + t seklindeki adi diferansiyel denklemin
¢ozimiuinu, x(0)=0 baslangi¢
% Diferansiyel denklem (Ornek.m) kosuluyla, t(0)=0'dan tson=3"e
function dx_dt=difdenk(t,x) kadarki degerleri igin yapalim;
dx_dt=-15*x+3*cos(2*t)+t;
end < Fonksiyonun tanimlanmasi
GCozum:

>> %Program dosyasi (Ornek.m) S [ A I R R R
>> t0=0; 03 ’
>> tson=3; 025f
>> x0=0; T
>> [t,x]=ode23('Ornek’,[t0 tson],x0); A A VU R R B
>> plot(t,x); xlabel('t'),ylabel('x(t)');grid on; DDD; |

. A I S S I

01
1]
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ode23 veya ode45 komutlariyla Diferansiyel Denklem Cozumu
Ornek: d—x:2-x—x2—x-}'
dt diferansiyel denklemini x(0)=1 ve y(0)=2 baslangi¢
dy kosullarina gore ¢ozelim ve grafigini gizelim.
XYY

Cozum icin ilk 6nce x’i y(1), y’vi y(2) olarak tanimlayip, iki denklemin es zamanl ¢6zimu
icin inline komutu ile tek bir fonksiyon altinda toplanmasi gerekir;

2

>> f=inline('[2*y(1)-y(1)*2-y(1)*y(2);y(1)*y(2)-y(2)]','t,'y");
>> [t,y]=ode23(f,[0,20],[1;2])
>> plot(t,y)

veya -

>> f=inline('[2*y(1)-y(1)72-y(1)*y(2);y(1)*y(2)-y(2)]','t"'y");
>> [t,y]=ode45(f,[0,20],[1:2])
>> plot(t,y)
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C')rnek: 1y = — dCa(t) — F(Cj seklindeki 2. dereceden bir reaksiyon hiz ifadesini, C,(0)=4
dt mol/L ve C;=0 mol/L baslangi¢ kosuluyla, t(0)=0'dan
~alp - o tson= ak’ya kadarki degisimi i¢in ¢ozelim; k=0,
L _a6@® . 20 dak’ya kadarki degisimi igin ¢zelim; k=0.05
E dt A
ozum igin ilk once C,'y1y(1) ve C.'yi y(2) olarak tanimlayip, bir fonksiyonda tanimlayalim;
Cozum igin ilk © C.y1y(1) ve C;'yi y(2) olarak I bir fonksiyond layal
dy(1) dy(2)
——==-0.05-y(1)* ——==0.05-y(1)°
gt y(1) It y(1)
i q
>> f=inline('[-0.05%y(1)72;0.05%y(1)72]','t",'y'); N f}\\ o
>> [t,y]=ode23(f,[0,20],[4;0]); N o
>> plot(t,y) 25+ N _ﬁ,_,f-f‘* !
3 | l)ujfﬁ i
¢ el
ﬁ/# H“““:_LEH‘H i
s B & L
! ﬁf( D"—-ﬂ—__ﬁ:_)_{ )
0.57 f‘; -
E{ 4 g g 10 1L2 14 16 18 0




5 k k 2 _
Ornek: 41 yp_ "2 s seklindeki seri reaksiyonda, C,(0)=4 mol/L ve
U¢ komponent icin hiz esitlikleri :  Cg=C5=0 mol/L baslangi¢ kosuluyla, her bir

Jc komponent icin t(0)=0'dan tson=200 dak’ya kadarki
4 !
T =kCy degisimi i¢in ¢ozelim; k,=0.05, k,=0.012
% =hC 4 —kCr GCozum igin ilk once C,'y1 y(1), C.'yi y(2) ve CS'yi y(3) olarak tamimlayip,
e bir fonksiyonda tanimlayalim;
—{; =kyCr

>> f=inline('[-0.05%y(1);0.05%y(1)-0.012*y(2);0.012*y(2)]', 't','y'}
=> [t,y]=ode23(f,[0,200],[4;0;0]); 7
>> plot(t,y)

Ca, CRCS




Yukaridaki diferansiyel denklemi baslangi¢ kosullarina gore 15'nc1 dakikaya kadar 30 adimda
¢Ozdirin ve grafifini ¢izin.

6. Seklindek: reaksivonda her bir komponente ait hiz ifadelen asagida
K1 1 verilmistir. 0'dan 80'nci dakikaya kadar, her komponentin
A— R—— 1D konsantrasyon defisimini bulunuz ve grafik olarak gisteriniz.
Baslangi¢ta CA konsantrasyonu 2 mol/It'dir, CR ve CS yoktur.

kK3* 8§
Swrasiyla k1=0.1 ; k2=0.05 ve k3=0.03 1/dk."dir.
dCA
ac - e 4P _ wocr
dt
AR (1CA - (k2+ K3)1CR 468 _ 1 3CR
dt dt
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: -0.2000
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1 -l function Rz=mysl(t,Y) E
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s | Reqa. )Mo oavy(2) - 1.9975 0.0025 0.0000 0.0000
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