Differentiallignings-modeller Side 1/11 Steen Toft Jergensen
[Differentialligningsmodeller

Y Eksempel 56 side 66-67 i bog A

| > restart
> DiffLign = u'(t) =0.2 —0.001-u(¢)
i DiffLign :=D(u) (¢t) =0.2 — 0.001 u(¢) (1.1)
[ > dsolve(DiffLign)
1
-—
i u(t)=200+e 9% ¢y (1.2)
[ > dsolve({DiffLign, u(0) =100})
1
-
] u(t) =200 —100e % (1.3)
> dsolve( {DiffLign, u(0) =200})
| u(t) =200 (1.4)
[> dsolve({DiffLign, u(0) =300})
1
-—t
u(t) =200 4+100¢ ' (1.5)

=> plot({rhs((1.3)), rhs((1.4)), rhs((1.5)) }, t=0..2000, y =0 ..400, color = [ red, brown, green],
labels = [ t, "fosforindhold i se"])
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¥ Eksempel 57 side 68 i bog A

=> restart

> DiffLign := y'(t) ==k- (y(t) —u0)
i DiffLign =D(y) (1) = ~k (y(£) — u0)
> dsolve(DiffLign)

y(t)=u0+e " CI

Y Eksempel 58 side 69-70 i bog A

=> restart

> DiffLign == y(%) (1) =034 —0.013 -1
DiffLign = D(y—))(” ~034—0.013 ¢
=> dsolve(DiffLign)

1
R e—m 1(-680 + 13 )
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\ 4

> Betingelse == y(12) =156000
Betingelse :=y(12) =156000

=> dsolve( { DiffLign, Betingelse})

- —— 1(-680 + 13 1)
;) _ 156000 ¢ 2™

125
e

500000
400000
Antal skarver 300000+

200000

100000
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(3.3)

(3.4)

> plot(rhs((3.4)), t=0..50, color =blue, labels = [ t, " Antal skarver"])

Eksempel 59 side 70-71 i bog A

\ 4 Fuglene spiser 10000 insekter om dagen

| > restart
> DiffLign = N'(t) =0.231-N(z) — 70000,
Betingelse :== N (0) =250000

i Betingelse := N (0) =250000
> dsolve( { DiffLign, Betingelse})

50

DiffLign :=D(N) (t) =0.231 N(¢) — 70000

@4.1.1)
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231
_ 10000000 _ 1750000 000 *

I N(t) 3 3 4.1.2)
> N := unapply(rhs((4.1.2)), t)
231
_ . 10000000 1750000 Too0 *
I N=t— 3 3 e 4.1.3)
> tMAX := solve(N (t) =0, t); evalf (%)
1000 40
tMAX : 31 ln( 7 )

i 7.545321667 4.1.4)
> plot(N(t), t=0..tMAX, color =red, labels = [t, "Antal insekter"])
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\ 4 Fuglene spiser 5000 insekter om dagen

| > restart
> DiffLign := N'(t) =0.231-N(¢) —35000;
Betingelse :== N (0) =250000
DiffLign :=D(N) (t) =0.231 N(¢) — 35000
Betingelse := N (0) =250000 4.2.1)
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> dsolve( { DiffLign, Betingelse})
231

_ 5000000 n 3250000 eW’
33 33

N (1)

> evalf (rhs((4.2.2)))
1.515151515 10° 4 98484.84848 ¢

(> N = unapply(rhs((4.2.2)), 1)
231

5000000 , 3250000 7000 ’
] N=t— 3 + 3 e

> plot(N( t),t=0.10,y=0.12- 106, color = green, labels = [t, " Antal insekter"])
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VY Eksempel 61 side 74-75 i bog A samt evelse 308

=> restart
> Diﬁ‘Lign = N'(t) =0.000088-N(z)- (1700 — N (1))

DiffLign :=D(N) (t) =0.000088 N (¢) (1700 —N(¢))

> Betingl = N(0) =250

Betingl := N(0) =250

4.2.2)

4.2.3)

4.2.4)

(5.1)

(5.2)
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> dsolve( {DiffLign, Betingl })
=> NI = unapply(rhs((5.3)), t)

(> Jim NI(1)
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Side 6/11
- 8500
N{#) = A
5+29¢ 120 t
NI =t— 8500
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Steen Toft Jergensen

(5.3)

(5.4)

(5.5)

> plot(NI1(t),t=0..50,y=0.3500, color = green, labels = [t, "Population"])

[ > Beting? == N(0) = 1700
B dsolve( { DiffLign, Beting?2})

=> N2 := unapply(rhs((5.7)), t)

10 20 30 40

Beting2 := N (0) =1700
N (t) =1700

N2 =t—1700

50

(5.6)
(5.7

(5.8)
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> lim N2(1)

3000

2000

Side 7/11

1700

> plot(N2(t),t=0..50,y=0..3500, color = brown, labels = [t, "Population"])

Population

1000 1

[> Beting3 == N(0) = 3400

> dsolve( { DiffLign, Beting3})

20 30 40

Beting3 =N (0) =3400

Nty =-—20
e_ﬁ t—2
(> N3 = unapply(rhs((5.11)), 1)
N3 =t—- 13847‘¢
e_ﬁ t -2
> lim N3 (1)
1700

50

> plot(N3(t),t=0.50,y=0..3500, color =red, labels = [ t, "Population"])
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> plot({NI(t), N2(t), N3(t)},t=0.50,y=0..3500, color = [ brown, green, red), labels = [,
"Population"])
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¥ Eksempel 62 side 7S i bog A

| > restart
> DiffLignl := u'(t) =2.5 +2-sin(2-7-¢) — 0.2 u(¢)
DiffLignl :=D(u) (t) =2.5 + 2 sin(2 1 ¢) — 0.2 u(¢) (6.1)
> dsolve(DiffLignl)
1 2
5t 2 - —4sin(2mr) —
(i) =e _Cl—i 40 cos(2me) T 500271: sin(2mt) —5 62)
2 1007 + 1
B Betingelse := u(0) =0
i Betingelse :=u(0) =0 (6.3)
> dsolve( {DiffLignl, Betingelse})
1
-t
oS 5 (=500 +40n—5) 5 40cos(2ms) m—500m —4sin(2me) — 5 64)
u = - .
2 1007 +1 2 1007 +1

=> ul == unapply(rhs((6.4)), t)
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1
-t

5 ¢ (-5000 +40m—>5)

ul = 1— > 6.5)
2 1007 + 1
5 40cos(2mi) m—5007 —4sin(27t) —5
2 1007 + 1

> lim ul (1); evalf (%)

5 500 +40m—1 5 -500m —40m—9
2 100% 41 2 1007 +1
1217189044 .12.82810956 (6.6)

[ Dvs. stofmangden af S fortsaetter med at svinge mellem ca. 12.17 og ca. 12.83.

(> DiffLign2 == u'(1) =2.5 — 0.2-u(2)
DiffLign2 :=D(u) (1) =2.5 — 0.2 u(1) 6.7)

> dsolve( { DiffLign2, Betingelse} )

_25 25 5!
] u(t) == S e (6.8)
> u2 = unapply(rhs((6.8)), t)
1
25 25 75!
u2:=t—= S e 6.9

> plot( {12.5, 25+ 2-sin(2-1t-t), ul (t), u2(t) }, t=0.25,y=0..15, color = [red, blue, green ,
brown), labels = [t, "stof S"])
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