| > with(Physics[ Vectors]) :
| > Setup(mathematicalnotation = true) :
| > with(plots) :
| > with(plottools) :
O:pa :
Kukhkoo Edatnpiov @uoikod unkovg 5m ,UE TEVTE EMKMGELS ,T0 akpa A B , glval voypempeva va
Kwvoovtot et Tov opBdv EAAemtikdv eMkov A,,B,,
OT®C PUIVETOAL OTO TOPUTEDEUEVO, CYNLATOL .
H yovioxn tayvtta tov A,B, givat ton .
No meptypaget n Kivion kot e animation .
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MPOBOAH ETO ENMIEAO (XOZ)




AIFTEPZH EAATHPIOY ME OAHT OYE EAAENITIKEE. EATKEE.
EABBAY IL T ABPIHAIAHE
o= 15.796




AIFTEPEH EAATHPIOY ME OAHTOYE EAAENITIKEE EATKEE
TABBAY II. TABPTHAIAHE
$=23518




AIFTEPEZH EAATHPIOY ME OAHTOYE EAAETITIKEE EATKEL
EABBAE II. TABPTHAIAHE
$=6.2832




AIETEPEZH EAATHPIOY ME OAHTOYE EAAENITIKEY EAIKEE
IMPOBOAH ETO EIIIIEAO (XOY)
EABBAY IL T ABPTHAIAHYE
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> | 5-cos 3-sin
(¢),3-sin(0), 22 |
5
5cos(d), 3 sin(d), 20
T

> A[0] = subs($=1-1, 4))

5 cos(t), 3 sin(t), BRI

AI:
0 T

xA =5 cos(0)

yA =3 sin(¢)

@
o))
(€))

“@

©))

6

)

71O\



24 = 2L ®)

(> 1A =xA-_i+ypA- j+z4- k
— 50k

rd == 5cos(9) i +3sin(¢) j + )
T
> [ 13 +3-cos(Pi+¢),5-sin(Pi+¢), ZZP? ]
[13—3005((1)), -5 sin(q)),L (10)
T
> B[0] = subs( ¢ =t, (10))
B, = l13 — 3 cos(t), -5 sin(?), St an
T
(> xB = (10)[1]
i xB =13 — 3 cos(0) 12)
> yB = (10)[2]
i yB :=-5sin(¢) 13)
(> 2B := (10)[3]
=20 (14)
| T
(> rB ==xB-_i+yB- j+ziB- k ~
7B = (13 —3cos(6)) T —5sin(9) 7 + 2K (15)
T
I . 2 2
> AB = simplify(sqrt((@[1]-ao[1])" + (@[2]-a0[2])" + (@[3] —
2
a0[31)"))
AB =/ 233 — 208 cos(¢) (16)

Toa Zvvnuitova katevOvveng tng Kwvoopevng Evleiog :
(AB) : ko1 10V ZvoTHHATOS ZVVTETAYUEVOV GTO GNUELD 4, .

> yAB = 1B —rd_

i 7AB =7 (-8 cos(9) +13) —8sin(0) ] a7
> el = % A .

e—]’ L (-8cos(d) +13) —8sin(d) j 18)
i J 233 — 208 cos(0)
_> e3 = k

3=k 19)
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> cosa:=el . i

cosa ‘= - 8 cos(9) + 13

> cosb=-¢el . j

> cosc=el . k

> cosd=¢e2 . i

> cose:=¢e2 . j

cose ‘= -

> cosf=¢e2 . k
> cosgi=e3 . i
> cosH:=e3 . j

> cosi=e3 . k

YovTeToyéveg (X ,Y, Z) tov kwvovpevov Eratnpiov
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J 233 =208 cos(9) 233 —208 cos(d)

cosh i— - 8 sin(¢)
J 233 — 208 cos(0)
cosc == 0
cosd = 8sin(9)
J 233 —208 cos(¢)
8 cos(0) 13

+
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f.ﬁix=.ﬁihr cos(a) + 4 ,cos(d) +4_; cns[g}lﬂ\‘

A:__ =4,,coalb) + 4, ,cos(e) + 4 ;cos( /)

\&AI_=.-{€;|:05(E] + 4, cos(f) —l—.-{IE,J?I:EIS(I':IJJ
> bm = %
A J 233 — 2508 cos( ) 32)
> X:=xA+ 2mP1t -cosa+ (-1 + cos(t))-cosd + sin(t) -cosg
X := 5 cos(0) (33)
233 —208 cos(9) | - ——2eos(0) + L
N J 233 —208 cos(¢) J 233 —208 cos(¢)
107
L 8 (=1 +cos(r)) sin(¢)
J 233 —208 cos( )
> Yi=yAd+ l;mPlt -cosb+ (-1 + cos(t) ) -cose + sin(t) -cosH
yim 3sin(o) — 20N 4 cosen) [ 8 cos(9) (34)
5w J 233 —208 cos(¢)
n 13
J 233 —208 cos(¢)
> 7:=1z4 + l;mPlt -cosc + (-1 + cos(t) ) -cosf + sin(t) -cosi
Z = EL] + sin(¢) 35)
T

> elathrio = animate(spacecurve, X, Y, Z],t=0.5-2
-Pi, ops], $ =0..2-Pi, frames =180) .

bm-t .
=> 2-pi’ 1 + cos(t), sin(t)

. bl- )
> ELI = Spacecurve( 5 -cos(q)), 3 'sm(¢) , 2—qu) ], 0 =0..2-P1, color = blue, thickness =2 ,
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numpoints = 160) :

b2-0
2-Pi

EL2 = Spacecurve([l.“s +3-cos(Pi+¢), 5-sin(Pi+¢), }, »=0..2-Pi, color =red,

thickness =2, numpoints = 160) :

b3-
EL3 = Spacecurve( [5 + T;;,— 1+ cos(¢), sin(¢) }, ¢ =0..5-2-Pi, color = green, thickness
=2, numpoints = 160) :
opsl = color =red, symbol = solidcircle, symbolsize =10 :

ops = color = blue, thickness =3, numpoints =160, labels = [ x, y, z], labelfont = [ arial, bold,
141, title
="AIEI'EPZH EAATHPIOY ME OAHI'"OYX EAAEINITIKEX EAIKEX\n>ABBAX I1.

T"ABPIHAIAHY", titlefont = [ arial, bold, 14, scaling = constrained :
opsLin := color = green, thickness =2 , linestyle=1 :
opsAKAB := color =blue, thickness =3 , linestyle=4 :
A = pointplot3d([5,0,0], opsl) :
At = pointplot3d([5, 0, 10], opsl) :
LAAt = line([5,0,01], [5,0, 101, opsLin) :

bI-¢

5-cos(¢), 3-sin(¢), S opi poPsI ,$=0..2-Pi, frames =180,

AA = animate (pointplot.?d, [

trace=4) :

pl == pointplot3d([5,1,0], opsl) :
B = pointplot3d([10, 0, 0], opsl) :
Bt := pointplot3d([10, 0, 10], ops1) :
LBBt := line([10,0,0], [10, 0, 107, opsLin) :
b2-¢
> 2-Pi

BB = animate [pointplot.?d, [ [13 +3 -cos(Pi + ¢), 5 -sin(Pi + ¢)

R opsl], ¢=0..2

-Pi, frames =180, trace = 4) :

p2 = pointplot3d([10,1,0], opsl) :

LAI = line([5,0,0], [5, 1,01, opsLin) :

LB2 = line([10,0,0], [10, 1,01, opsLin) :

AKAB = line([5,0,0, ], [10,0,0], opsAKAB) :

AABB = animate(spacecurve, [[xA +m-(xB —xA),yA +m-(yB —yA),zA + m- (zB
—zA4)],m=0..1, opsAKAB], $=0..2-Pi, frames =180, trace = 0) :

display(ELI, EL2, EL3, A, B, AKAB, AA, BB, AABB, elathrio, At, Bt, LAAt, LBBt, scaling

= constrained, axes =normal, labels = [x, y, z], labelfont = [ arial, bold, 14 ], orientation
=[110,75,01])



AIEI'EPXH EAATHPIOY ME OAHI'OYX
EAAEIITIKEX EAIKEX
X ABBAX II. T”ABPIHAIAHX
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> display(ELI, EL2, EL3, A, B, AKAB, AA, BB, AABB, At, Bt, LAAt, LBBt, elathrio, scaling
= constrained, axes = normal, labels = [ x, y, z], labelfont = [ arial, bold, 14 ], orientation
=10,0, 0], title
="AIET'EPXH EAATHPIOY ME OAHI'OYX EAAEIITIKEY EAIKEX\nI[TPOBOAH XTO
EITITEAO (XOY)\nXABBAX I1. TABPIHAIAHY", titlefont = [ arial, bold, 14])



AIEI'EPXH EAATHPIOY ME OAHI'OYX
EAAEIITIKEX EAIKEX
ITPOBOAH XTO EIIIIIEAO (XOY)

X ABBAX II. T”ABPIHAIAHX




