;> with( plots) :

| > with(Physics[ Vectors]) :

| > Setup(mathematicalnotation = true) :
>

FopPoiiopoi:

2
f(x) : Zovaptnch mukvoTnTog TS KUVOVIKIS KaTavoug NV (P-, (4] )
@(z) : Zovapmyon mokvotytag e Tomomompuévns kavovikne katavourjc N(0, 1)

> o:=1
i o:=1 @
> u:=0
! wi=0 @
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> f==x—>—1 ‘e 2.0’
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> GI = plot(f(x),x=-3.3, labels = [ x, z], labelfont = [ arial, bold, 14 ], thickness =3, color

= blue, title ="KoumoAn Gauss 610 OXZ cuvtetonpevo eminedo”, titlefont = [arial, bold,
L 141, gridlines) :

> G2 = plot(f(x),x=0.7..0.8, labels = | x, z], labelfont = [ arial, bold, 14 ], thickness =5, color
= red, title = "KoumoAn Gauss 610 OXZ GuvteTonEVO eninedo”, titlefont = [ arial, bold,
L 141, gridlines) :
| > display(G1, G2) :

>
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KopmoAn-Gauss pe mqv EEicwmon s ko v patoypagia tov C.F.Gauss
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Devtsche Bundesbank
b;tau.. [
Fosldrtam Mon. o
evalf (f(3))
0.004431848411
evalf (f(-3))
0.004431848411
evalf (f(0))
0.3989422802
g =x— >-(f(3) —f(0)) +1(0)

x (f(3) —=f(0))
3

g::xl—)

+/(0)

LINI = plot(g(x),x=0..3, color = green, thickness=1) :
LIN2 := plot(g(-x),x=-3..0, color = green, thickness=1) :
2

I ] e 2 < 0,x=-3.3,y=0..0.4, color =yellow

2=

display(Gl, G2, LINI, LIN2, ineq) :

ineq = inequal| y — [
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KoumiAn Gauss 610 OXZ cvvicteyuivo £miwedo
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Kapmoin Gauss oto OXZ cuvtetaynévo eminedo ,
IleproTpogr] YOpe amd Tov dSova OX kotd yovia 4.

1. TTopOUETPLKES EELCDGELS TG UVTIGTOLGS EK TEPLOTPOPTG
_ empavelag Yopo and tov aSove OX:

> [x,-f(x)-sin(a), f(x)-cos(a)]

2 2
. - \/76 2 sin(a) ﬁe 2 cos(a) o)
2 2

> pl = plot3d( [x, —f(x) : sin(a),f(x) -cos(a) ], x=-3.3,a=0.2-Pi, labels = [x,
¥, z], labelfont = [ arial, bold, 14, title
="GAUSS-Empaveio €K meprotpodmg 2 - yopw omo tov aEova OX\nEABBAX T1.
_ TABPIHAIAHY" , titlefont = [ arial, bold, 161, transparency =0.00) :
| > ARXH := pointplot3d([0, 0, 0, ], symbol=solidcircle, symbolsize=10) :
| > p2 = spacecurve([x, 0, f(x) ], x=-3..3, thickness =5, color =blue) :




x=-4.4, color =red, thickness =2, linestyle=4) :
[x,0,0],x=-4.4, color =black, thickness =1, linestyle=1) :
0,y =-0.5..0.5, color = black, thickness =1, linestyle=1) :
paxYa = spacecurve [0 y, 0], y=-4.4, color =black, thickness=1, linestyle=1) :
paxZ = spacecurve( [0, 0, z], z=-0.5..0.5, color = black, thickness =1, linestyle=1) :
paxZa = spacecurve( [0, 0, z] z=-0.05..0.5, color =red, thickness =2, linestyle=4) :

DISK] = spacecurve([1, f(1)-sin(a),f(1)-cos(a)],a=0..2-Pi, color =red, thickness
=3):

paxX = spacecurve([x, 0,
paxXa = spacecurve

[x, 0, 0],

( 0
paxY = spacecurve( | 0Ly

(

[

(

> pointA = pointplot3d([1, f(1)-sin(0), f(1)-cos(0) ], symbol=solidcircle, symbolsize= 15,

color =yellow) :

rayonA = spacecurve([1 +A-(1 —1),0 +A-(f(1)-sin(0) —0),0 4+ A-(£(1)-cos(0)
—0)],A=0..1, color=red) :

TOMHI1 = plot3d([1, r-sin(a), r-cos(a) |, r=0.f(1),a=0..2-Pi, style =surface, color
= yellow, transparency 0.50) :

DISKISYM := spacecurve([-1,f(-1)-sin(a),f(-1)-cos(a)],a=0.2-Pi, color =red,
thickness=3) :

> pointASYM := pointplot3d([ -1, f(-1)-sin(0), f(-1)-cos(0) ], symbol=solidcircle,

symbolsize =15, color = yellow) :

rayonASYM = spacecurve([ -1 +A- (-1 —(-1)),0+ A (f(-1)-sin(0) —0), 0 4+ A (f{(
-1)-cos(0) —0)],A=0. 1 color—red) :

DISK?2 = spacecurve([2,f(2)-sin(a), f(2)-cos(a) ], a=0.2-Pi, color =red, thickness
=3):

> pointB = pointplot3d([2, f(2)-sin(0), f(2) -cos(0) 1, symbol = solidcircle, symbolsize =15,

color =yellow) :
rayonB = spacecurve( [2 +A- (2 —2),0 +A-(f(2)-sin(0) —0),0 + A (f(2)-cos(0)
—0)],7»20..1,col0r—red) :

DISK2SYM := spacecurve([ -2,f(-2)-sin(a),f(-2)-cos(a)],a=0.2-Pi, color =red,
thickness=3) :

> pointBSYM := pointplot3d([ -2, f(-2)-sin(0), f(-2)-cos(0) ], symbol=solidcircle,

symbolsize =15, color = yellow) :

rayonBSYM = spacecurve([ -2 +A- (-2 — (-2)),0 + A (f(-2)-sin(0) —0), 0 + A (f(
-2)-cos(0) —0)],A=0. 1 color—red) :

DISKO := spacecurve([0, f(0)-sin(a), f(0)-cos(a)],a=0..2-Pi, color =red, thickness
=3):

> pointO = pointplot3d ([0, f(0)-sin(0), f(0)-cos(0) ], symbol = solidcircle, symbolsize

=15, color =yellow) :
rayonO := spacecurve( [0 +A- (0 —0),0 +A- (£ (0)-sin(0) —0), 0+ A-(£(0)-cos(0)
—0)],A=0..1, color=red) :

display(TOMHI, ARXH, p1, p2, paxX, paxY, paxZ, DISK1, pointA, DISK2, rayonA, pointB,
rayonB, DISKO, pointO, rayonO, DISK1SYM, pointASYM, rayonASYM, DISK2SYM,
pointBSYM, rayonBSYM, orientation = [55, 75, 01]) :



GAUSS-Emgadveio gk meprotpoiic 2*x yip® amo tov aCova OX
ZABBALIL I'ABPIHAIAHZ

> pla = plot3d( [x,-f(x)-sin(a), f(x)-cos(a)],x=-3.3,a =o.% P, labels

=[x, y, z], labelfont = [ arial, bold, 14, title

="GAUSS-Emdavelo ek mepiotpodng 3 -1/2 yopm oo tov aEovor OX\nZABBAX IT.
T'ABPIHAIARY" | titlefont = [ arial, bold, 16, transparency = 0.00) :

_> display(TOMH1, ARXH, pla, p2, paxX, paxY, paxZ, DISK 1, pointA, DISK2, rayonA, pointB,
rayonB, DISKO, pointO, rayonO, DISK1SYM, pointASYM, rayonASYM, DISK2SYM,
pointBSYM, rayonBSYM, orientation = [55,75,0]) :




GAUSS-Emeaveaia sk ngprotpoijc 3*a/2 yipm amo tov aZovo OX
ZABBAIII. TABPIHAIAHE

> animX = animate(ploﬁd, [[x,-f(x)-sin(a), f(x)-cos(a)],x=-3.3,a =O..X],X=0..%

-Pi,frames=80) :

> animpointA = animate(pointplot.?d, [[1,-f(1)-sin(a),f(1)-cos(a) ], symbol= solidcircle,
symbolsize= 15, color =yellow], a =0 % -Pi, frames = 80) :

> animrayonA = animate(spacecurve, [[14+A(1—=1),0+A(-f(1)-sin(a) —0),0 +A
“(f(1)-cos(a) —0) ], A=0.1, colorZred], a=0 % -Pi,frames=80) :

> animpointASYM = animate(pointploﬁd, [[-1,-f(-1)-sin(a),f(-1)-cos(a) ], symbol

=solidcircle, symbolsize =15, color = yellow], a =0 % -Pi, frames = 80) :

> animrayonASYM := animate(spacecurve, [[-1T+A(-1—=(-1)),0 +A-(-f(-1)-sin(a)




0),0+A-(f(-1)-cos(a) — )],7»=0..1,color=red],a=0..i~Pi,frames=80):

2
animpointB = animate (pointplot.?d 2,-f(2)-sin(a), f(2)-cos(a) ], symbol = solidcircle,
symbolsize=15, color =yellow], a =0 % -Pi, frames = 80) :
animrayonB = animate(spacecurve, [[24+A(2—2),0+ A (-f(2)-sin(a) —0),0 + A

“(f(2)-cos(a) —0) ], A=0.1, colorZred], a=0 % -Pi,frames=80) :
animpointBSYM = animate(pointplot.?d, [[-2,-f(-2)-sin(a),f(-2)-cos(a) ], symbol

=solidcircle, symbolsize= 15, color = yellow], a =0 % -Pi, frames = 80) :
animrayonBSYM = animate(spacecurve, [[-2+X(-2—(-2)),0 +A-(-f(2)sin(a)

—0),0+A(f(2)-cos(a) —0)],A=0..1, color =red], a=0..%-Pi,frames=80) :

animpointO = animate (pointplot.?d 0,-/(0)-sin(a), f(0)-cos(a) ], symbol
= solidcircle, symbolsize =15, color =yellow], a =0 % -Pi, frames = 80) :
animrayonQ = animate(spacecurve, [[0+A-(0—0),0+A (-£(0)-sin(a) —0),0+A

“(f(0)-cos(a) —0)], A=0..1, color=red], a=0..%'Pi,frames=80) :

display(TOMH1, ARXH, p2, paxX, paxY, paxZ, DISK1, DISK2, DISKISYM, DISK2SYM,
DISKO, animX, animpointA, animrayonA, animpointB, animrayonB, animpointO,
animrayonQ, animpointASYM, animrayonASYM, animpointBSYM, animrayonBSYM, title
="ANIMATE-GAUSS\n Empaveio ek meptotpodng 3 - /2 Ypw oo Tov aova,
OX\nXABBAZX I1. TABPIHAIAHY" | titlefont = [ arial, bold, 16 ], labels = [x, y, z], labelfont
= [arial, bold, 14]) :



ANIMATE-GAUSS
Emeavawa ek neprotpogiis 3*m/2 yopm and tov aCova OX
EABBAXIII. TABPIHAIAHE

Eupodov nepiparilovcos em@averog .

"V [

> SI = Int(2-Pi-f(x)- sqrt(1 + (diff (f(x),x))*), x=-3.3) =evalf (int(2-Pi-f (x)
csqrt(1+ (diff (f(x),x))%),x=-3.3))

2
2

JnVZe

SI = dx =6.361404180 (10)

-3
> SILINI = Int(2-Pi-g(x) - sqrt(1 + (diff (g(x),x))?),x=0.3) =evalf (int(2-Pi-g(x)
-sqrt( 1+ (diff (g(x),x))?),x=0.3))




9
; x[ﬁe 2 7 ]
SILINI = | 2m 2\/; 3 2ﬁ

2

+£ J2e® V2 J dx=3.834442514
i 2 6/n  6Jm
> SILIN2 == Int(2-Pi-g(-x) - sqrt(1 + (diff (g(-x),x))?),x=-3..0) =evalf (int(2-Pi-g(
)= sart(1+ (diff (g( ), x) )?),x=-3.0))
e’ 7 ]

0
X
SILIN? = | 27| - 253 2ym

_2
2
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9
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i 2/ 6/n 6 n
> SILINI + SILIN2

9

3 x[ﬁe : 7 - 5
2
2 2\/;3 2\/; " J2 1+ J2 e J2 Q-
NE 6/n  6Jm
-0
2
0 x[ﬁe 2 7 - 5
2
ol - 2\/;3 2\/F _|_\/7 1+ _\/76 +\/7
2/ 6 6Jn
/=3
| dx=7.668885028
>
_ ‘OyKOG TEPIKASIOUEVOG .
| >
- 2 . 2 _ . 2 .

> Vil :=Int( m- (f(x))",x=-3.3) —Pi-f(3)"2-3 =evalf (int(n- (f(x))",x=-3.3) —Pi

(3)%2°3)
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(14)



242
2

o)
S =3 (e 2) =0.8858371191 (14)

> VILINI = Int( ®- (g(x))%x=0.3)-Pi-f(3)*3 =evalf (int(n- (g(x))% x=0.3) -Pi
2
£3)%3)
9 2
3 -3
x[ﬁe 2 7 5.2
E o [ 2)
VILINI] == | & ﬁ3 ﬁ - J2 dx—% as)
2/n
70
| =0.5054310893
> VILIN2 = Int( m--(g(-x))% x=-3..0) — Pi-f(3)*-3 =evalf (int(n- (g(-x))% x=-3..0)
—Pif(3)>3)
9 2
0 . 2 2 J2
I PN B » 9?2
: NE 3 (e 2)
VILIN2 = | = dx — S5 =0.5054310893 (16)
| -3
> VILINI + VILIN2
9 2
5 9
JVzer 2 2
9
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0
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2 NE3 NE3
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n "/ x=1.010862179
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Koapmoin Gauss 6to OXZ cuvvteTtaynévo emimedo ,
IleproTpodn) yop® amo tov diova OZ kota yovia 4.

>
2. IopoeTplkic eE16MGELS TNG AVTIGTOLYNG EK TEPLGTPOPNS




| ETLPAVELNG YOP® 06 Tov dovo OZ:

> [x-cos(a), x-sin(a), f(x) ]
2

2
ﬁ—j_ (18)
2T

> p3 = plot3d([x-cos(a), x-sin(a), f(x)],x=0.3,a=0..2- Pi, labels =[x, y, z],
labelfont = [arial, bold, 141, title

="GAUSS-Emdavelo ek meprotpodng 2 - yopm oo tov aEovor OZ\nEABBAX T1.
T"ABPIHAIAHY", titlefont = [ arial, bold, 16]) :

xcos(a), xsin(a),

| >
| > DISK3 := spacecurve([1-cos(a), 1-sin(a),f(1)],a=0.2-Pi, color =red, thickness=3) :
> pointC = pointplot3d([1-cos(0), 1-sin(0), £ (1) ], symbol=solidcircle, symbolsize= 15,
L color =yellow) :

> rayonC = spacecurve( [0 + A-(1-cos(0) —0),0 + A-(1-sin(0) —0), £ (1) +A-(£(1)
L —f(1))],A=0..1, color=red) :

> TOMH? == plot3d([r-cos(a), r-sin(a),f(1)],r=0.1,a=0..2-Pi, style=surface, color
L = yellow, transparency =0.50) :
| > DISK4 := spacecurve([3-cos(a), 3-sin(a),f(3)],a=0.2-Pi, color =red, thickness=3) :
> pointD = pointplot3d([3-cos(0), 3-sin(0), (3) 1, symbol = solidcircle, symbolsize =15,
L color =yellow) :

> rayonD := spacecurve( [0 + A (3-cos(0) —0),0 +A-(3-sin(0) —0),£(3) + A (f(3)
_ —f(3)) ], A=0..1, color=red) :

> TOMH3 = plot3d([r-cos(a), r-sin(a), f(3)]1,r=0.3,a=0..2-Pi, style=surface, color
| =yellow, transparency =0.50) :
B

> display(TOMH2, TOMH3, ARXH, p2, p3, paxXa, paxYa, paxZa, DISK 3, pointC, rayonC,
DISKA4, pointD, rayonD) :




GAUSS-Emeoaveaia ek meprotpogijc 2*m yop® amo tov alova OZL
ZABBALIL. TABPIHAIAHZ

> p3a :=plot3d( [x-cos(a), x-sin(a),f(x)],x=0..3,a=0..—%-Pi, labels =[x, y,

z], labelfont = [ arial, bold, 14, title

="GAUSS-Emdavelo. ek meprotpodng -3- /2 Wpw omod tov afova OZ\nZABBAX T1.
TABPIHAIAHY" , titlefont = [ arial, bold, 161]) :

>

_> display(TOMH?2, TOMH3, ARXH, p2, p3a, paxXa, paxYa, paxZa, DISK3, pointC, rayonC,
DISK4, pointD, rayonD) :




GAUSS-Emoaveio gk meprotpogi|c -3*n/2 yop® amo tov alova OZ
ZABBALII. TABPIHAIAHZ

l
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o]

3 x
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> animZ = animate(plot.?d, [[x-cos(a), x-sin(a),f(x)],x=0.3,a=0.X],X=0..- % -Pi,

frames = 80) :

> animpointC = animate (pointploﬁd, [[1-cos(a), 1-sin(a), f(1)], symbol=solidcircle,

symbolsize =15, color =yellow], a=0..- % -Pi, frames = 80) :

> animrayonC = animate(spacecurve, [[0+ A (1-cos(a) —0),0+ A\ (1-sin(a) —0),/(1)

+A(f(1) —f(l))],?»=0..l,color=red],a=0..—%~Pi,fmmes=80) :

> animpointD = animate (pointplotj'd, [[3-cos(a), 3-sin(a), f(3) ], symbol=solidcircle,

symbolsize= 15, color =yellow], a=0..- % -Pi, frames = 80) :

> animrayonD = animate(spacecurve, [[0+ A (3-cos(a) —0),0+ A\ (3-sin(a) —0),f(3)




>

+A(f(3) —f(3))],7»=0..1,color=red],a=0..—%~Pi,frames=80) :

display(TOMH?2, TOMH3, ARXH, p2, paxXa, paxYa, paxZa, DISK3, animZ, animpointC,

animrayonC, DISK4, animpointD, animrayonD, title

="ANIMATE-GAUSS\n Empaveio ek meptotpodng -3- /2 yYopm oumd Tov aEovol
OZ\nXABBAZX I'1. TABPIHAIAHY" | titlefont = [ arial, bold, 16 ], labels = [x, y, z], labelfont
= [arial, bold, 14]) :

ANIMATE-GAUSS
Emoavaia sk aeproetpomis -3*n/2 yop® amo tov diova OZ
ZABBAZ II. TABPIHAIAHZ

02— / '
I
I i
7 i i
i !
0.1— i A 1
. i !
i M i
0— s I
5 _

- 1
- !
]

-4

-3
|
2 -4
— l n l ! 2 _ 3
1 _
Y 2 1 0
2 X
3 3
4

Eupodov nepiparilovcos em@averog .

> §2 = Int<2-Pi-x- sqrt(l + (diff (f(x),x) )2),x =() ..3) =evalf(int(2-Pi~x~ sqrt(l

+ (diff (f(x),x))?),x=0.3))

19)



212
2 [6_7)
dx =28.52159542 (19)

“0

> S2LINI == Int(2-Pi-x- sqre(1+ (diff (g(x),x))?), X = 0 ..3) =evalf (int(2-Pi-x

X
-sqrt(1 4+ (diﬁfgg(x>,x))2),x=o..3))
. 9 2
2
SoLINI = | 2y | 14| V2o N2 ] dx =28.51776236 (20)
6Jn  6ym
“0
> test] == evalf(Pi-3-sqrt(3% + (£(0) —£(3))?))
test] == 28.51776234 @21)

>

_ ‘OyKOG TEPIKASIOUEVOG .
> V2= Int(2- Pi-x-f(x),x = 0..3) —Pi-3%-£(3) =evalf (int(2- Pi-x-f(x),x=0.3) — Pi
-3%-£(3))
3 2
V2 = ( JrxyZe 2 dr— 95?‘3’ =2.353474588 (22)

0

2
2

> V2LINI = Int(2- Pi-x-g(x),x=0..3) —Pi-3%-£(3) =evalf (int(2- Pi-x-g(x),x=0
.3) —Pi-3%-£(3))

5 x[ﬁﬂ oz

9

2 2 2e ?

V2LINI = | 2mx ﬁ3 v VP 95[6 23)
2
“0

| =3.718173219
> ftest? = evalf(%-PiGz-(f(O) —f(3)))
i test2 = 3.718173222 24)
>
L AIXKOX KAGETOX XTON Z . AUvovtoc g Tpog X.
>

| 2

i x=y -m(2n?),x=-J -In(2 ) (25)

(> Ine(Pi- (rhs(@S)[11))% 2=£(3) .£(0)) =evalf (int(Pi- (rhs(@5)[11))% 2=£(3) .£(0)) )

> allvalues {evalf [isolate

(26)




NES
~nin(2 ) dz=2.353474588
9
2 e_E
i %
YOYXTANNN

>

X

> evalf(isolate(z= 3 “(f(3) —f(0)) +f(0),x))
i x=-7.604361653 z +3.033701377

> Int(Pi- (rhs((27)) )2 z2=£(3).£(0)) =int(Pi- (rhs((27)))2 z=£(3) .£(0))

J2
wNES
l 1 (-7.604361653 z + 3.033701377)2 dz=3.718173220
- 9
2 e_z
! 2/
SOYTANMN

(26)
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(28)



