Differentialligninger y'=k*y og y'=b-a*y Side 1/7

[Differentialligninger

Yy'=k-y
;> restart
> DiffLign == y'=k-y
DiffLign == - y(x) =ky(x) (L.1)
=> dsolve(DiffLign)
y(x)= CI™ (1.2)

;Maple kan altsd godt finde den generelle losning.
Konklusion: den fuldstendige losning til differentialligningen y'=k-yery = c-¢"hvorc € R

> fi= x—subs(_Cl=c, rhs((1.2))) : f(x)

i cek” (1.3)
> ki=2c=1

fei=2

ci=1 (1.4)

| > with(plots) : with(DEtools) :

| > Felt := dfieldplot(DiffLign, y(x), x=-3.3,y=-3.3, color=k-y , arrows =SLIM) :
| > Kurve := plot( f(x),x=-3..3, color=red) :

> display(Felt, Kurve, view=[-3..3,-3..3], labels =[x,y ])




Side 2/7

k*y ogy'=b-a*y
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Lesningskurven y

0 (dvs. x-aksen) er en ustabil lgsning.

| NB: f(x)

=> restart

N (1) =k-N(1), N(0) = 100})

d
dt

> dsolve( {
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> (1.11)
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¥ Eksempel 40 side 40 i bog A




Differentialligninger y'=k*y og y'=b-a*y Side 3/7

In(3) [lj [l] ! 1!
s 1 35 )-r_ m35) | _ ( 5) “100-(33)
[ 100-e =100-e =100- (e =100-13> ) =100-({3

5 t
Konklusion: den partikulare losning er N (¢) =100-e 3 =100-- ( \/T )

\ 4 Eksempel 41 side 41

=> restart

> dsolve( f'(x) =-3-f(x))

i flx)=_Cle?” (1.2.1)
_Konklusion: den fuldstendige losning til differentialligningen y'=-3-yerf(x) = ce , hvor
_ LLcEeR
VYy'=b—a-y
;> restart
> DiffLign = y'=b —a-y
DiffLign == <= y(x) =b — ay(x) @.1)
=> dsolve(DiffLign)
y(x) = % +e " CI 2.2)

;Maple kan altsa godt finde den generelle losning.

Konklusion: den fuldstendige losning til differentialligningen y'=b —a-yery= b +ce”“"hvor
a

ceR
> fi=x—subs(_Cl=c,rhs((2.2))) : f(x)
b ax, 2.3)

i a
>a=2b=3;c:=1

a:=2

b:=3

c:=1 2.4)

;> with( plots) : with(DEtools) :
| > Felt == dfieldplot( DiffLign, y(x),x=-3.3,y=-3.3, color=b —a-y , arrows = SLIM ) :
| > Kurve := plot( f(x),x=-3..3, color=red) :

> Stabil := plot( %, x=-3.3, color =black, linestyle = dash, thickness = 2) :
=> display(Felt, Kurve, Stabil, view=[ -3 ..3,-3..3], labels = [x, y])




Differentialligninger y'=k*y og y'=b-a*y Side 4/7
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:NB: f(x) = % (vandret kurve) er en stabil lgsning.
Y Eksempel 42 side 41 i bog A
K ;iitziret(ye 250 —30-y)
y(x) = 23—5 +e7% c1 (2.1.1)
> fi= x—subs(_CI =c, rhs((2.1.1)) )i/
] T+ e ¢ (2.1.2)
V_E?lksempel 43 side 42 i bog A




Differentialligninger y'=k*y og y'=b-a*y Side 5/7

> DiffLign == y'=3 — %

I DiffLign = % y(x)=3— %y(x) 2.2.1)
[ > dsolve(DiffLign)
1
I yix)=6+e > _CI 2.2.2)
> fi=x—subs(_Cl=c,rhs((2.2.2))) : f(x)
6+c > ¢ 2.2.3)

;> with(plots) : with(DEtools) :
| > Felt := dfieldplot(DiffLign, y(x),x=-5.7,y=-5..12, color = grey, arrows = SLIM )
| > Kurvel := plot(subs(c=-3,f(x)),x=-5.77, color =green) :

> Kurve?2 = plot(subs(c= %,f(x) ),x=—5 .7, color=red) :

;> Stabil = plot(6, x=-5..7, color = black, linestyle = dash, thickness=2) :
> display(Felt, Kurvel, Kurve2, Stabil, view=1[-3..7,-3..12], labels =[x, y])
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Differentialligninger y'=k*y og y'=b-a*y Side 6/7

V¥V Eksempel 44 side 42-43 i bog A
;> restart
> DiffLign == y'=-k-(y — 20)
DiffLign = = y(x) = -k (y(x) —20)

> dsolve( {DiffLign, y(0) =89})

i y(x) =20 +69 ¢
(> = x>hs((2.3.2)) : f(x)

20 469 ¢ *

1 41
k=70 1“(69)

L ln( ﬂ ) X
20+69¢ 0 1
20, & 69 o 005205344378 x

=> k == solve( f(10) =61, k)

> f(x); evalf (%)

y(t) =20+ 69'6_0'0052't

| > with(plots) : with(DEtools) :

| > Felt == dfieldplot(DiffLign, y(x),x=0..60,y =0 ..100, color = grey, arrows = SLIM ) :
| > Kurve := plot( f(x),x=0..60, color =red) :

| > Stabil := plot(20, x =0 ..60, color = black, linestyle = dash, thickness=2) :

> display(Felt, Kurve, Stabil, view=[0..60, 0..100], labels = [t, y])

[ Konklusion: den partikulare losning, som opfylder de 2 betingelser y(0) =89 og y(10) =

(2.3.1)

(2.3.2)

(2.3.3)

(2.3.4)

(2.3.5)
61 ,er
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