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odel = m; (1) = =Ky (1) + k(3(1) = 3 (1))

ode2 = my (1) = ~k (1) = yy(1) ) — k(1)

ies = y;(0) = 0.D(x)(0) =0.35(0) =d D(3,)(0) =0

KoL 1) Avom
Tt %) 5 %) Y
dcos[ Vi a’cos[ 3kt a’cos[ V3 ket a’cos[ X
sol = |v (E’) = \'q 4o \"q i 1 (E’) = \"q i + A A
1 2 2 T2 2 2
}'1['{ |[51) = cos(t) — cos( J3 r}} [m]
:L'J[E |[51) = cos(t) + cos( J3 r}} [m]
Otov yy(m) >0 D T0 ApoTepd shathplo sivon LE PAKOS Levo i TEp o Cd TO QUOIKD TOU UAKOS .
Otav y}.(m) <0 1o AproTepd shathplo sivol PE PAKOS WKPOTEDD Omd To QUOIKD TOU PAKOC -
Otav y,(m) >0 1o As&id shomipio siver ne uAKoS WKPOTEPD OM0 TO QUKD TOU PHKOC -
Otavy,(m) <0 1o Aséo choripro slvon pe WiKog Leyod I TEpO OO TO QUOLKO TOD UKOC .
Otow (y,(m) — vy (m) } >0 : 1o Meooio shatriplo sivol HE WAKOC LEVANTERD OO TO QUOLKS TOL WKOC .
Ortow (y,(m) — ,(m) } < 0 : 10 Meoeio sharfipro eivor pe wiKoe LkpOTEpo @md To QUGIKD TOV UKOE -

| > restart
| > with(plots) :
| > with(plottools) :

| >
Bijpa 'Elkac=1p. ApiOpog EMkocemv=5, Pootko pijkoc EAatnpiov =5 .
> pl = spacecurve( cos(?), 2-tPi ,sin(¢) |, t=0..10-Pi, thickness =5, numpoints = 1000, color

= blue, labels = [ x, y, z], labelfont = [ arial, bold, 14, axes = boxed, scaling = unconstrained )



v

], color = blue, thickness=5) :

linl == line([0,0,0], [1, 0,
5,0]

o O

| > [in2 = line([0, 5,01, [1, 5, 0], color =blue, thickness=5) :

| > planl = plot3d([x,0,z],x=-1..1,z=-1.1, style=surface, transparency =0.0) :

| > plan2 = plot3d([x, 19, z],x=-1.1,z=-1..1, style=surface, transparency =0.0) :

| > plan3 = plot3d([x,y,-1],x=-1.1,y=0..19, style = surface, transparency =0.0) :

| > T1:= polygon([[1,5],[1,7], [-1,7],[-1,5]]):

| > PRISM1 := display(prism(T1, base=-1, height=2)) :

>

> p2 = spacecurve( cos(t), 7+ 5. P ,sin(t) |, t=0..10-Pi, thickness =5, numpoints = 1000,

color =blue, labels = [ x, y, z], labelfont = [ arial, bold, 14 ], axes = boxed, scaling

= unconstrained ) :

> [linl2 = line([0,7,0], [1, 7, 0], color = blue, thickness=5) :
| > [in22 := line([0, 12,01], [1, 12, 0], color =blue, thickness=35) :
| > T2 := polygon([[1,12], [1,14],[-1,14], [-1,12]]) :

> PRISM? := display( prism (T2, base=-1, height=2)) :
>
>

p3 = Spacecurve( cos(t), 14 +

5. P ,sin(?) |, t=0..10-Pi, thickness =5, numpoints = 1000,

color = blue, labels = [x, y, z], labelfont = [ arial, bold, 14 ], axes =boxed, scaling

= unconstrained ) :

> [linl3 = line([0,14,0], [1, 14, 0], color = blue, thickness=5) :
> [in23 = line([0,19,0], [1, 19, 0], color =blue, thickness=5) :

> display(pl, linl, lin2, planl, plan2, plan3, PRISM1, p2, lini2, lin22, PRISM2, p3, linl 3, lin23,
scaling = constrained, orientation = [35,70,01]) :

TO XYXTHMA TQN ATA®OPIKQN EZEIXQYXEQN THX KINHXHX

EINAI :
| >
> odel = subs({k[1]1=k k[2]=k k[3]=k,m[1]=m,m[2]=m}, m[1]-diff (y ), 182) =
~k[L]y[L1(0) +k[2]-(p[2](¢) —y[11(2)))
odel == my,(t) = -ky,(t) +k (y,(1) =y (1)) )
> ode2 = subs({k[1]=k k[2]=k k[3]=k,m[1]=m,m[2]=m}, m[2]-diff (y ), 182) =
~k[2]-([2](0) —y[11(2)) —k[3]-¥[2](2))
ode2 = myz(t) k(yz(t) _yl(t)) —ky,(1) 2)
> ics == y[1](0) =0,D(y[1])(0) =0,y[2](0) =d, D(y[2]) (0) =0
ics :yl(O)ZO,D( )(0)20, 2(0)=cz’,D()/2)(())=O 3)

> sol == dsolve( {odel, ode2, ics}, {y

—
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EPAPMOI'H :(IIpocéyovpe Tig
TOPOUETPIKES EELGMGELS TMV EVOELMV -spacecurve)

fopsi = color = red symbol = solideircle, symbolsize= 20 '
Pl == animate| poiniplot3d, [POIL, opsi]. A =0 .6 Pi frames=80)

P2 = grimate| poiniplot3d, | POIR opsl], A=0 6 Pi frames=80) :

P3 = arimate( poiriplot3d [POZL, opsI] 4 =0 _6-PL frames = 80)

P4 == animate| poiniplot3d [PO2R. opsl], A =0 .6 PL frames=80) :

APOO = poiniplot3d( PO, ops1)

APQ3 = poimplot3d(PO3, apsi)

gps = color = blue thickness = 2. linestyle=4

L1 = animare(spacecurve, || Xlinl, Ylind, ZlinI].m=10_1, ops], 4 = 0.6 -Pi, frames=80) :
L2 = gnimare(spacecurve, | [ Xlin2, Yiin2 Zlin2],m=0 .1, ops], 4= 0 .6-PL, frames=80) :
L3 == animate(spacecurve, || Xlin3, Yiin3, ZIin3], m=0 1, ops], 4 =0 _6-Pi, frames=80) :

opsEL = color = blug, thickness = 3, numpoins = 160

[b + ﬁ] [
EL] = animate| spacecurve, | | cos( o). 3 ; Lsin(6) |.0=0.222-PL opsEL . 4 = 0.6 Pi frames =80 | :
[EH— cos(4) +ccs(ﬁA] ] "
EL2 = gnimate| spacecurve, | |cos{9). 7 + cos{4) — cos(ﬁA] + 3 _;1 .sin(¢)|. 0=0.22-PL opsEL|. 4 =0 .6 PL frames =30 | :
b— 2-cos(4) ] 3
EL3 = gnimate| spacecurve, || cos{ o). 19—+, sin(0) [ ¢=0.22 P opsEL|. 4 =0 .6 Pi frames =80 | :
\. vy

> Simplifj/(subs( d=2[m], k=5 %N% m=5[kgll, t=t[s] ,SOl[l]))

vt [sT) = (cos(z) —cos(V3 1)) [m] Q)

> Simplifj/(subs( d=2[m], k=5 %N% m=5[kgll, t=t[s] ,S01[2]))

S(t[sT) (cos + cos(\/? t) ) [m] 6)
> plot(rhs((5)), t=0..7-Pi, labels= [t[ s ], y[1](¢) [m] ], color = blue, thickness =2, gridlines)




o

y(@) [m] 1

0.5

-0.5

T

=> plot(rhs((6)), t=0..7-Pi, labels= [t[s]], y[2](¢) [m] ], color = blue, thickness =2, gridlines)
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D A B C D E F G ] K L M o P Q u 4
1 2 3 4 6 7 8 9 11 12 13 14 16 17 18 19
(s 4 EX 2 £ L L 2 £ 4 L L L gl 1L &4 L
1 1(s) 0 o 5T 3T 5T n 5" 3 5T 3T 2n 3T 5T 5T 3" 3n 5" 3" 5T 5T 4n
2 »y(m) 0.0000 ‘ 0.3450 | 0.8784 | 0.6834 ‘ -0.4574 -1.6661 -1.7788 -0.5429 1.0618 1.7414 1.1125 -0.0190 -0.5719 -0.2985 0.0816 ‘ -0.1839 -0.9423 -1.2488 -0.4298 1.0632 ‘ 1.9747
3 Yylm) 2.0000 1.2730 | -0.2604 | -1 3UI4‘ -1.1606| -0.3339 0.1608 -0.0752 -0.4437 -0.1234 0.8875 1.6370 1.1899 -0.3195 -1.6997 ‘ -1.8161 -0.6757 0.6308 1.0478 0.5549 0.0253
4 | plm) =y (m) | 2.0000 ‘ 0.9280 | =1.1388 | -1.9848 -0.7032| 1.3323 1.9395 0.4677 -1.5055 -1.8648 -0.2251 1.6560 1.7618 ‘ -0.0209 -1.7813 -1.6321 0.2666 1.8796 1.4776 -0.5083 -1.9493
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cos(A4) —cos(\/T-A)

Y1 := cos(A4) —cos(\/?A)

®

cos(A) +cos(\/?-A)

Y2 = cos(A4) -l—cos(\/?A)

®
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r =1



r2:=1
(> hi=1
i b:=1
>n:=2>5
i n:=3:5
> 10:=bn
i IO:=5
> a:=2
i a:=?2
> PO0:=[0,0,0]

PO0 := [0,0,0]

> POIL := [0, lo—i-Y],O]
POIL == [0,5 +cos(4) —cos(v/3 4),0]
> POIR :=[0,POIL[2]+a,0]
POIR = [0,7 + cos(A4) —cos(\/?A),O]
> PO2L := [0, POIR[2]+1,+ Y2, O]
PO2L = [0,12 +2 cos(A4), 0]
> PO2R := [0, PO2L[2] +a, 0]
PO2R = [0, 14 +2 cos(A4), 0]
> PO3:=1[0,19,0]
PO3:=10,19,0]

[ >
IHopopetpikic eEiomoeis evdaiav .

| >

> Xlinl == POO[1] + m- (POIL[1]-POO[1])

| Xlinl =0

(> Ylinl = POO[2] + m- (POIL[2]-POO[2])

i Ylinl == m (5 + cos(A4) —cos(\/?A))
(> Zlinl == POO[3] + m- (POIL[3]-PO0[3])

i Zlinl == 0

=>

> Xlin2 := POIR[1] +m-(PO2L[1] —POIR[1])
Xlin2:=0

=> Ylin2 == POIR[2] + m-(PO2L[2] — POIR[2])
i Ylin2 := 7 4 cos(A4) —cos(\/?A) +m (5 + cos(A4) —l—cos(\/?A))
> Zlin2 := POIR[3]+m-(PO2L[3]— POIR[3])

i Zlin2 == 0

| >

> Xlin3 := PO2R[1] +m-(PO3[1]-PO2R[1])
Xlin3 =0
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> Ylin3 :== PO2R[2] +m- (PO3[2]-PO2R[2])

i Ylin3 =14 +2cos(4A) +m (5 —2cos(4))
> Zlin3 := PO2R[3] + m-(PO3[3]-PO2R[3])
i Zlin3 =0
S
| > opsl := color =red, symbol = solidcircle, symbolsize =20 :
| > PI := animate( pointplot3d, [POIL, opsl], A=0..6-Pi, frames=80) :
| > P2 := animate( pointplot3d, [POIR, opsl],A=0..6-Pi, frames =80) :
| > P3 := animate( pointplot3d, [ PO2L, opsl], A=0..6-Pi, frames=80) :
| > P4 := animate( pointplot3d, [ PO2R, opsl], A=0..6-P1, frames = 80)
| > APOO := pointplot3d(PO0, ops1) :
| > APO3 := pointplot3d(PO3, opsl) :
>
| > ops = color = blue, thickness =2, linestyle=4 :
| > L1 := animate(spacecurve, [ [Xlinl, Ylinl, Zlinl],m=0..1, ops], A=0..6-Pi, frames = 80) :
| > L2 := animate(spacecurve, [ [Xlin2, Ylin2, Zlin2],m=0..1, ops], A=0..6-Pi, frames = 80) :
| > L3 := animate(spacecurve, [ [Xlin3, Ylin3, Zlin3],m=0..1, ops], A=0..6-Pi, frames = 80) :
>
1
| > opsEL := color = blue, thickness =3, numpoints =160 :
o 2o
> ELI := animate| spacecurve, cos(¢), 2‘; , sin(d)) ,0=0.n-2-Pi,opsEL|,A=0

..6-Pi, frames = 80] :

> EL2 := animate| spacecurve, Hcos((])), 7 +cos(A4) —cos(\/?A)

(b+ cos(A4) +cos(v3 4) ).q)
+ z.lrali ,sin(¢) |, $=0..n-2-Pi, opsEL |, A=0..6-Pi, frames
=80
>
(b— 2-cos(4) ) 0
> EL3 = animate[spacecurve, cos(0), 19- 2.; ,sin(0) |, 6=0..n-2-Pi,

opsEL

, A O..6-Pi,frames80] :

| >
> SF1 == animate(pointplot3d, [ [0, POIL[2] + 1, 0], color =yellow, symbol = solidbox,

(29)

(30)



| symbolsize = 60, transparency = 0.00 ],

A
> SF2 = animate(pointplot3d, [ [0, PO2L[2]
symbolsize = 60, transparency =0.00], A

0..6-Pi, frames=80) :
1, 01, color =yellow, symbol = solidbox,
0..6-Pi, frames =80) :

=+ 1

>

| > [in3 := line([0,0,-11], [0, 0, 1], color = blue, thickness=3) :

| > [ind = line([0,0,-11, [0, 19,-11], color = blue, thickness =3) :

| > [in5 = line([0, 19,-11], [0, 19, 1], color = blue, thickness=3) :

| > pland == plot3d([x,y,-1],x ——1 1, y=0..19, style =surface, transparency =0.0) :

>

> display(APOO0, APO3, P1, P2, P3, P4, L1, L2, L3, SF1,SF2, ELI, EL2, EL3, orientation = [ 35,
70, 01, labels = [x, y, z], labelfont = [ arial, 12, bold ], title
="KYBOI XYNEZEYMENOI TAAANTOYMENOI\nXABBAZX I1. TABPIHAIAHY", titlefont
= [arial, bold, 14, scaling = constrained)

KYBOI XYNEZEYMENOI

TAAANTOYMENOI
2 ABBAX II. T”ABPIHAIAHX

| >

> display(APOO0, APO3, P1, P2, P3, P4, L1, L2, L3, SF1, SF2, ELI, EL2, EL3, orientation = [0, 90,
01, labels =[x, y, z], labelfont = [ arial, 12, bold], title
="KYBOI XYNEZEYMENOI TAAANTOYMENOInZABBAX I1.
I"TABPIHAIAHZE\nITPOBOAH XTO (yOz)", titlefont = [ arial, bold, 141, scaling = constrained )
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