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

(v[pl-sqrt(x* +37) +v[b]-y)
v[b]-x

> y'=

V¥ +p(x)? + v, p(x)

va

)
%y(x)= L

> odeadvisor((1))
[[_homogeneous, class A, dAlembert]

> ics = y(c) =0
ics == y(c) =0

> simplify(dsolve({(1), ics}) )assuming ¢ > 0
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> simplify(subs(v[b]=6,v[p]=3, c=50,(4)))

\/_\/_ x —50) ®)

y(x 20

> plot(rhs((8)), x=0..50, gridlines, labels = [ "XAnoctoiom 0o TNV Apyn'",
"Y Amootoon omo Vv Apxn"], labeldirections = [ default, vertical], color = blue,
thickness =3, title

— "SABBAY 1. TABPIHAIAHE\nTPOXIA BAPKAZ\mo; v[b]=6>v[p]=3", titlefont
= [arial, 14, bold])
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> Longueurl = Int(sqrt( (diff (rhs((5)),x))>+1),x=0..50)
= evalf (int(sqrt( (diff (rhs((5)), ))2+1) x=0. 50))
50

Longueurl = / [ V2 (x=50) \/—\/_ +1 dx=56.17176681 + 0.1 6)
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> odel = diff (x(t),t) =simpliﬁ/[subs[[y— \/_20 v[b]=6

_ v[b]x(2) jj
sqrt(x(£)2 +37%)




odet = 4 (1) = - 8010 ﬁ ™
i 0 0 450
> ics] ==x(0) =50
i icsl == x(0) =50 3)
> soll = dsolve({odel, icsl}, numeric, output = listprocedure)
soll := [t=proc(t) ... end proc, x(¢) =proc(z) ... end proc | )

. APAITOYMENOSXRONOST :=
fsolve(rhs(soll[2](t)) =0,t=10..12)

i APAITOYMENOSXRONOSI == 11.11109302 (10)
> pl = spacecurve([x, rhs((5)), 0], x=0..50, color = blue, thickness =3, title
="YABBAZ I1. TABPIHAIAHZ\nANIMATION-TPOXIA BAPKAX\mpa v[b]=6>v[p]=
3" titlefont = [arial, 14, bold]) :

> plA = animate(pointplot3d, [ [x, rhs((5)), 0], color = green, symbol = solidcircle,
L symbolsize=401, x =50..0, frames =80, trace=8) :
> plB = animate(spacecurve, [ [t-x, t- (rhs((5))), 0], t=0..1, numpoints = 150, color
= green, thickness =2, linestyle=3], x =50..0, frames = 80, trace=8) :

> display(pl, plA, plB, orientation =1 -90, 0, 0], axes =nnormal, labels = [ x, y, z], labelfont
= [arial, bold, 141])
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> simplify(subs(v[b]=5,v[p]=7,¢=50, (4)))
50215 (x4 1550' 15— 125000)
5000 2| 3

> plot(rhs((11)), x=0..50, gridlines, labels = [ "X AT0GTOCT OO0 TNV ApYN',
"Y Amootoon omo Vv Apxn" ], labeldirections = [ default, vertical], color = green,
thickness =3 , title

— "SABBAX I1. TABPIHAIAHE\nTPOXIA BAPKAZ\nyaL v[b]=5 <v[p]=7", titlefont
= [arial, 14, bold])
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_> Longueur?2 := Int( sqrt( (diff (rhs((11)), x) )2 +1 ), x=0 ..50)
= evalf (int(sqrt((diff (rhs((11)),x))> +1),x=0.50) )
50

2
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0
Float( o)

> p2 = plot3d([x, rhs((11)), 0], x=0..50, color = blue, thickness =3, title
="YABBAZX I1. TABPIHAIAHX\nANIMATION-TPOXIA BAPKAZ\nyo v[b]=5<v[p]=
| 7", titlefont = [ arial, 14, bold]) :
> p2A4 = animate(pointplot3d, [ [x, rhs((11)), 0], color = green, symbol = solidcircle,
L symbolsize=401, x =50..0, frames =80, trace=8) :
> p2B = animate(spacecurve, [ [t-x, t- (rhs((11))), 0], t=0..1, numpoints = 150, color
= green, thickness =2, linestyle=3], x =50..0, frames = 80, trace=8) :




> display(p2, p2A, p2B, orientation = [ -90, 0, 0], axes =normal, labels = [x, y, z], labelfont
= [arial, bold, 141])
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0x0n oto koTavTN TOL TOTONOV .!!!

> simplify(subs(v[b]1=10,v[p]=10,c=50, (4)))
2

y(x) =55 —25 (13)

> plot(rhs((13)), x=0..50, gridlines, labels = [ "XAmocTtoion oo v Apyn",
"Y Amootoon omo Vv Apxn'"], labeldirections = [ default, vertical], thickness =4, title
— "SABBAX I1. TABPIHAIAHZ\nTPOXIA BAPKAZ\nyo. v[b]=v[p]=10", titlefont

= [arial, 14, bold])
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_> Longueur3 = Int( sqrt( (diff (rhs((13)), x) )2 +1),x=0.50)
=evalf(int(sqrt( (diff (rhs((13)), x) )2 + 1),x=0 ..50) )
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o o _x(0)? ~ v[b]-x(t)
> ode3 = diff (x(t), t) =simplify| subs| {y=-——— —50,v[b]=10¢,- )
100 sqrt(x(1)* +)7)
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1000 x(£)
J x(6)* + 25000000

_d _
ode3 = & x(1)

> ics3 =x(0) =50
ics3 == x(0) =50

> sol3 = dsolve({ode3, ics3}, numeric, output = listprocedure, maxfun =500000)

i sol3 := [t=proc(t) ... end proc, x(¢) =proc(z) ... end proc |
>

> s0/3(0)

i [¢£(0)=0.,x(¢)(0) =50.]

> s0/3(10)

i [¢#(10) =10.,x(7) (10) =6.97517414656620 ]

> s0l3(50)

i [#(50) =50., x(¢) (50) =0.00233991752606894 ]
> s0[3(60)

i [£(60) =60., x() (60) =0.000316660782735611 ]
> 50[3(70)

i [¢£(70) =70.,x(¢) (70) =0.0000428411867572167 ]
> s0[3(78)

i [£(78) =78.,x(t)(78) =8.63931730181125 10_6]
> s0[3(79)

i [£(79) =79., x(1) (79) =7.06893137640348 10 %]
> s0[3(80)

[£(80) =80., x() (80) =5.78605046599808 10~°]

> 50[3(100)
[£(100) =100., x(#) (100) =9.95843211076425 10_8]

> 50[3(192.0362)
[£(192.0362) =192.0362, x() (192.0362) = 1.10921196899532 10 13]

> s0[3(193)
[£(193) =193, x(¢) (193) = —1.19547574980403 10 ]

> 50[3(192.0362865)

| [£(192.0362865) = 192.0362865, x() (192.0362865) =4.07070441223390 1017
| >

>

> APAITOYMENOSXRONOS3 =

fsolve(rhs(sol3[2](t)) =0, t=190..193)
i APAITOYMENOSXRONOS3 := 192.0362865

> p3 = spacecurve([x, rhs((13)), 0], x =0..50, color = blue, thickness =3, title
="YXABBAZX I1. TABPIHAIAHZ\nANIMATION-TPOXIA BAPKAZ\mpa v[b]=v[p]=10",
L titlefont = [ arial, 14, bold]) :

> p3A = animate(pointplot3d, [ [ x, rhs((13)), 0], color = green, symbol = solidcircle,
L symbolsize=401, x =50..0, frames =80, trace=8) :

> p3B = animate(spacecurve, [ [t-x, t- (rhs((13))), 0], t=0..1, numpoints = 150, color
L = green, thickness =2, linestyle=3], x =50..0, frames = 80, trace=8) :

> display(p3, p3A, p3B, orientation =[ -90, 0, 0], axes =nnormal, labels = [ x, y, z], labelfont
= [arial, bold, 141])
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