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Impossible problems ?
Do Not WORRY !

→ Just indicate the error and

e.g.
add the missing absolute
values

.

DIFFERENT TYPES OF EXAMS

COURSE EVALUATION ( electronic )
→ bonus points



EXAMPLE £4 + ¥ = I
,

× > 0

put = ¥ , peut
= fpcxidx = / t = lnx

µK)
e = X

•

⇐ ( +g) = + If + I
= xl ? + 1) = a

⇒ xy
= fxdx = Ex't 0
-

⇒ y= ( Ex'xc ) = E + ¥

Alternative : K = K4) ; ¥× + I = 0
⇒ y = #

e-MY

=
I ←
×

We get : EK4N -

K' lxl = × ⇒ KK1 = Ex' ed
-



Q : Llytyn ) = qlx)

L

-
ylx) qcxl
+ L +

yaw-0

D. ( x't x) =D(E) + DLX )

= 2x + I

D. ( x't 1) = DK21 + DL11

= 2x + 0 = 2X



NUMERICAL SOLUTION OF ODES

ycH A

-¥÷Towg.ae
→

h

dy
[
= f- key){ you = yo

Definition Euler 's Method (Explicit )

×n+ ,
= ×n + h j yn+ ,

=

ynthflxn.TN/EEmph¥
,

= x - y , YC01 =L

Interval : Lo , I]
,

h = ¥5 ; ycxl = x -I -12e-
×



Eily : X. = 0
, yo

= I
; An

= I

Jinx ,
= In + ¥ ( xn - yn )
-

f-Lane In )

At xn = I j Error en = ylxn) - yn
~ 0.08

Definition Modified Euler 's Method

×n+ , = Xn the

tent , = yn t hflxn , yn )

yn+ ,
=

yn th( flxn , yn ) + flint, ,Un+ ,))
-

2

"
Predictor - Connector " - method

t t
Unt I Ynt I



Definition Euler 's Method ( Implicit )

×n+ , = ← +
h
j yn+ ,

=

In thef(×n+ , i Ine,)

Notice : Every step requires a solution
of an equation .

Rule of thumb
-
-

:

As h→ 0 Euler 's method becomes

convergent .

Conversely , Implicit Euler is stable
for all h

.

#¥÷t¥. . .



2nd ORDER ODES

{ ( x. y , y ' , y" I = 0 ( implicit )

y
" = flx , y , y

'

) ( explicit )

Solution :

y
=

if ( × , CI , Cz )

Initial value problem :

ylxol = go , y
'

4.) =p.

Boundary value problem :

ylx, I = y± , yka)
=

Ya

theorem y
"
= flx

, y , y
' )

y
'
= Z There are 1{ Z' = f (x. y . z ) efuivalent .


