restart,
with(plots) :

v "V IIV 1

v

Egl = diff(/(n),n83) +diff (£(n),n$2) /() = diff( f (n),m)” +4=0;
Eql= -4 r(n) +

2

d—zzfm)]f(n) ~(&stn)] +as0

i dn dn
B
> Eq2 = diff (8(n), n$2) o diff (6(m),m)-f(n) =0;
d d
g2 =45 <n>+Pr(— <n>jf<n>=o
dn dn
B
| > VPr:=[0.01,0.02,0.03]:
| > etainf = 27 :
> bes == D(f) (0) —Of ( ) (0) =-1, D(f) (etainf) =2, 0(etainf) =
] bes:=D(f) ( 0f =0,D(6) (0) =-1,D(f) (27) =2, 6(27)
;> dsys = {Eql, Eq2, bcs} :
> forifrom1 to3 do
Pr == VPrlil;
dsol[i] == dsolve(dsys, numeric);
print(Pr);
print(dsol[i](0));
end do:
0.01
d &
N=0.7(n) =0, —— f(n) =0., — f(n) =3.48628426509404, 6(n)
dn dn
=9.30585609645247, di 0(m) = -1.00000000000000
n
0.02
d &
n=0.7(n) =0, —— f(n) =0., — f(n) =3.48628426533922, 6(n)
dn dn
=6.70646883610737, 4 0(n) = —1.]
dn
0.03
d &
n=0.1(n) =0., d—f(n) =0., — f(n) =3.48628426484592, 6(n)
n dn

=15.55258360877069, d_ 8(m) = -1.00000000000000
n

_> SDf1 := odeplot(dsol[ 1
SDf2 := odeplot(dsol[2

d

L [, £(n) ], 0..etainf, color = green, axes = box) :
L [n.f(M) ], 0..etainf, color =red) :

=0

0y
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(&)
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SDf3 := odeplot(dsol[3], [n,f(M) ], 0..etainf, color = blue) :

E > display([SDf1, SDf2, SDf3 1, labels =["M", "t M)"], labeldirections = [ horizontal, vertical],
labelfont = [italic, 16, bold], axes = boxed, axesfont = [times, 14], thickness=3);

f(n)

0 5 10 15 20 25

n

>

_> SDfd1 = odeplot(dsol[1], [, diff (f(M),M) ], 0..etainf, color = green, axes = box) :

SDfd2 := odeplot(dsol[2], [n, diff (f(n),n) ], 0..etainf, color =red) :

| SDfd3 = odeplot(dsol[3], [, diff (f(n),m) ], 0 ..etainf, color = blue) :

| >
> display([SDfd1, SDfd2, SDfd3 ], labels=["", "t ' (M)"], labeldirections = [ horizontal, vertical],

labelfont = [italic, 16, bold], axes = boxed, axesfont= [ times, 14 ], thickness=3);
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n

> 8§61 = odeplot(dsol[1], [n, 0(n) ], 0..etainf, color = green, axes = box) :
S62 = odeplot(dsol[2], [M, 0(M) |, 0..etainf, color =red) :
S63 := odeplot(dsol[3], [T], 0(n) ], 0 ..etainf, color = black) :

=> display([S61, S62, SO3 ], labels =["M", "0 M)"], labeldirections = [ horizontal, vertical), labelfont
= [italic, 16, bold), axes = boxed, axesfont= [ times, 14 ], thickness=3)




o 5 10 15 20 25
n

> 56d1 = odeplot(dsol[1], [n, diff (6(n), M) |, 0..etainf, color = green, axes = box) :
86d2 := odeplot(dsol[2], [, diff (6(M), M) |, 0..etainf, color =red) :
56d3 = odeplot(dsol[3], [, diff (6(n), M) |, 0..etainf, color = black) :

B display([S6d1, S6d2, S6d3 |, labels=["M", "0 '(M)"], labeldirections = [ horizontal, vertical],
labelfont = [italic, 16, bold], axes = boxed, axesfont = [times, 14 ], thickness=3)
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