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wWe will d,we,t@% mathe matical  wodele in one el Huree -;f-i)f“mg .

sExpuiaT  y'=f(ty)  oc Y=Lt yu)
iv&dﬂ{uevxd,(’wl" AXogenond
M[Foevulowb vaciakle (Mioud* Veuriakle.
veaurvable. {usuedly 4 me. ) +is boveded
(it could loe / ) et )
a Vec{fvr>

o LINEARLY IMPLICIT M (“c.))y‘ = J}(tnﬂ

a function
(cealen or mm’vﬁx)

of The varables £,y

o FULLY IMPLICIT ;(t,),yl):o -

v
", -

|
TR M&TUIOLV"‘—

oavma* be Qe]La.r‘aA'ed

\'vm e T-tsr amnd

Lfou% t fo -\-‘\M, obhec

Sads al:

Note that qnoD8 ey involve derivatives of order \m‘%her than one. Tf so,

e l‘pro\o\ew\ waust %kmwlw\'w\ oS o S’xg‘rem of [irst order ODSs

Examp!& =oy” =5 (4—/73)>1' =)

e

We can increase +he womber of voriables to be ink%wa’reo&
by delinings  ¥12Y | Ya2y' =

[ o= Yq i o . lS;/S\—om of -‘Qrd'

P _a (- 73) Yo -4 ocder ODES




@

Tn general | if an ODE involves derivatives up fo the n*h order it can be

focmulaked mwvm+ly as o e)tem of w ODES

v o f(’c \l‘\i| 3" C" '))
J J LA™ A0 B ANy Bx A |
1

r g

N =Y

79 T
\ \ 4 a

NS =Y. where @ Y=Y -y SN

P = R 7D e L~ 4 7
) Ya = Ya Y4y y &y
) 7377 7vn, 7
\

I = J(: (t) J1, Y2 17z, e, ju)
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olydt(2,1) = /«(4 7(4)*7(1))2(7&) -Y(4);

_—

4 e =2

y N

¢) Set an intial condition | ~ / \ /\ ‘ \/of‘ o
+b‘ \oﬁﬁm the obudion with - —




At
el
\

e
)”}\ .
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o Lt
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To wnderstand. shiffvese , lek ug colve +the (olh)wim% }leolem2

y" — 1ooo (4.«\/3’)\/‘ + )/:O Jo= [i] l:g!:am = [0 4500] A
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Bosed on the solution of he, Ma,m'bl& one Con &ijz,!oo\w\'ﬁ,
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a.) Focnmulate the 0DE ac a

system of -Full} im{;\dm—* 0Dve

) (j“)s - l:(:[f'>4+j‘ = {:‘i =0

+hat ovle involve yawwl y'

b

Y‘Bg‘ ‘J1=O

) O\ 3 1\ 2
Lo ()2 -ty )y, - 6% =0

b) Imblement Pae “left cide® of

Lunotion  vec = Mljim!z (bl)j‘,;y?)

jour S\)Sk‘fm of ODEs n m mat\)ncﬁon

cee(4,0) = v (1) -y(a):
L 7/ [Ad [ 4 & d

ves (2,4)= y (1)# Y?(a)ﬂ3+...

—t 3 Yp (2)" % y(@)4.

-4 y(1);



) Set an imital condition V. = ’-3\) vyl = [.&—'

- i /0
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of the inhial cowdifions . In parkalar , we want!
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Becanse Yhis is ot %uavmml*eeol by Yo Y., and tspan (4) chosen

aloove , we neql 4o n{"iwe, +the ‘ackial couditvons Ey MQ\‘ng the
MATLA® funchion "decic”

[4 520 = decic (@ fullyimp , bspan (1), v,,0,v5, 0);
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e ) v Ly A \ A ,/\ 7 { T
-f—rom MATLAB (odMSC“) % Yo 3 Yo );

T is o Nyl

vectar a5 before

To Solve. an OVE [y \/CMarl;l imi:xi,jcﬂ’ form ‘o%l using MATLAB,

we ywst rmulake the ODE in eﬁ%bc&%‘ pr M}J 1’ m%ahci‘f" form first

and then we must vce the obprabriate. brocedure: as outlined

aloove




— oDE Solver v Sinwlink «

Tt s uged (£ : (1) o wore nhwitive %m_ﬁlu‘cwl lnferface (¢ needed

ouMi/ or

(2) the solution of +ha, ove rmust be intvefaced,
Wit other  Siulinle \dock's or code

aM/or'

(3) :Fl‘xaalos\*e,? ovE Colvers axe \’el%w\"r?ﬂl (-l-l,wse,

seen before use o varialble imjre%mjn‘on squa\,w%’[g
AND

# () The ope is already in explecct form

Check exawmple in clags.

ReFeEReENCE :

i

A guide on how +o solve ,@V‘A’,’ tmplioct and explicit 0bFe in
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