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Lampiran 1: Analitik

> restart :with(linalg) :
> u[1] = 1.9:p[2] = 1.5:K[NI] == 0.15: K[N2] == 0.6 : K[1]]
= 30:K[12] == 5:m[p] == 0.145: ¢ == 1.5:K[Z] := 1.4: P
= 02:€ == 0.06:7 := 0.1: C[0] :== 1.2:
-1

-1
> a[ ] =u[ ][ K“”) Lof2] = u[2](1—eK[’2]j:
> C[0]—N—P[1]—P[2] — Z:
> N
pl =T (Cl0] = N = P[1] = P[2] = Z)=a[ 1] g P
N N
— o2l oy PRl = (0‘[1] K[NI]+ N
_ e P[1] e
)| PU V- (g pni s pmy) 208 = (o)
N Pl P[2]
K[N2] + N mip]|-Pl2]-g (K[Z]+P[1]+P[2] j z
(. PlI+P2]
pt o= (B 71 bt ey —¢) 2

solusi = solve({pl,p2,p3,p4}, {N,P[1],P[2],Z}) :
vekl := vector([pl,p2,p3,p4]) :

jeob = jacobian (vekl , [N, P[1],P[2],Z]) :
jobl = subs (solusi[ 1], evalm(jcob)) :
pkarl = charpoly (jobl,\) :

eigenvalues (jobl ) :

job2 = subs (solusi[2], evalm(jcob)) :
pkar2 = charpoly (job2,\) :

eigenvalues (job2) :

job3 = subs (solusi[3], evalm(jcob)) :
pkar3 = charpoly (job3,\) :

eigenvalues (job3) :

job4 = subs (solusi[4], evalm(jcob)) :
pkard = charpoly (job4,\) :

eigenvalues (job4) :

job6 = subs (solusi[6], evalm(jcob)) :
pkar6 = charpoly (job6,\) :

eigenvalues (job6 ) :
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Lampiran 2: Simulasi Numerik dengan Parameter Tertentu

> restart : with(linalg) -

> u[1]=1.9:p[2] = 1.5:K[NI] := 0.15: K[N2] = 0.6 : K[ 1]
= 30:K[12] =5 :m[p] == 0.145: g == 1.5:K[Z] := 1.4:B
= 02:¢ = 006:7:=01:C[0] =12

-1 -1
> all] =l 0= ) g - u[Z](l—eK[m):
> Cl0] — N — P[1] — P[2] — Z:
> N
pl = (C10] = N = P11 = PL2] = 2)-o1 ] g Pl
N ) _ N
— o2l ey P2 (0‘[1] KINI]+ N
P[1] _
= nlp))- P8 (s iy oy ) 408 = (o)
N P[2]
K[N2]+ N _m[p]j P[Z]_g'( K[Z] + P[1] + P[2] j z
ey P[1]+ P[2] _
pé = (g P KizT + P + P12] aj ‘

> solusi = solve({pl,p2,p3,p4}, {N,P[1],P[2],Z}) :
> vekl := vector([pl,p2,p3,p4]) :

> jcob = jacobian (vekl , [N, P[1], P[2],Z]) :

> jobl := subs (solusi[1], evalm(jcob)) :

> pkarl = charpoly (jobl,\) :

> eigenvalues (jobl ) :

> job2 := subs (solusi[2], evalm(jcob)) :

> pkar2 = charpoly (job2,1\) :

> eigenvalues (job2) :

> job3 := subs(solusi|3], evalm(jcob)) :

> pkar3 = charpoly (job3,\) :

> eigenvalues (job3) :

> job4 := subs (solusi[4], evalm(jcob)) :

> pkard = charpoly (job4,\) :

> eigenvalues (job4) :

> job6 := subs (solusi| 6], evalm(jcob)) :

> pkar6 = charpoly (job6,\) :

> eigenvalues (job6) :

> sol == solve({pl,p2,p3,p4}, {N,P[1],P[2],Z}) :
> with(plots) :
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fens = {N(1), P[1](2), P[2](2), Z(2) } :

L = dsolve ({sys, N(0) = 1.1, P[1](0) =0.01, P[2](0) =0.01, Z(0)
=0.01}, fens, type = numeric, method = rkf45 ) :

odeplot (L, [[t, N(t), color = RED, thickness =3]],0..1000) :
odeplot (L, [[t, P[1](2), color = blue, thickness =3]],0..500) :
odeplot (L, [[t, P[2](t), color = RED, thickness =3]],0..100) :
odeplot (L, [ [ ¢, Z(t), color = blue, thickness =3]],0..500) :



