PHA-A13 E@appoopéva MaOnuanka AOCKNCELS opiousvov olokiipduatog

Mn-yviiola oAokAnpwuarto
*)’

A" eibouc

f F)de=lim [ f(x)dx

M—oxdag

J‘:f(x)dx = J‘_if(x)dx + J‘:f(x)dx

urtoAoyilovtal Eexwplota

o0 M
j f(x)dxe=lim [ f(x)dx
—a0 M—oxnd-M

TPWTEVOUCA TLUN
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Av Im f(x)=zw

| reods=tim [* f (o

[7 o= oo+ |7 ros

urnoAoyilovtal EexwploTa

jf (x)dx = llilg {J‘:g S (x)dx + J‘:; f (x)dx}
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AOKNOEIC

f<-function(x) {x/sqrt(1-x"2)}
integrate (£, lower=0,upper=1)
with absolute error < 5e-06

x/sqrt(1 - x"2)

B.E.Mutepiykou UPatras Edappoopéva Mabnuatikd



AOKNOElC

10

> f<-function(x) {1/x*2}

> integrate (f, lower=-1,upper=0)

Error in integrate(f, lower = -1, upper = 0)
the integral is probably divergent

B.E.Mutepiykou UPatras
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Edapuoyn

armo t=a pexpL t=p

B.E.Mutepiykou UPatras
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MNKOC KQUTTUANC
y=Ff(x) v
arnod x=a pEXpL X=P d;:
MR KOC KAUTTUANC
x=x(t), y=y(t) dy




lfpapikn Mapaotaon otnv R: yia nopapetpikéc cuvapTrioelc

> dat <- data.frame(t=seq(-5, 5, 0.5))
> x<-function(t) t*2
> y<-function(t) t+1
> dat$x<-x(dat$t)
> datSy<-y(dat$t)
> with(dat, plot(x,y, type="1l",lwd=2))
> dat

t x y
1 -5.0 25.00 -4.0
2 -4.5 20.25 -3.5
3 -4.0 16.00 -3.0
4 -3.5 12.25 -2.5
5 -3.0 9.00 -2.0
6 -2.5 6.25 -1.5
7 -2.0 4.00 -1.0
8 -1.5 2.25 -0.5
9 -1.0 1.00 0.0
10 -0.5 0.25 0.5
11 0.0 0.00 1.0
12 0.5 0.25 1.5
13 1.0 1.00 2.0
14 1.5 2.25 2.5
15 2.0 4.00 3.0
16 2.5 6.25 3.5

B.E.Mutepiykou UPatras

5 10 15 20 25

Edappoopéva Mabnuatikd

> r<-2
>
>
>
>
>
>
> dat
t
1 0.0
2 0.1
3 0.2
4 0.3
5 0.4
6 0.5
7 0.6
8 0.7
9 0.8
10 0.9
11 1.0
12 1.1
13 1.2
14 1.3
15 1.4
16/ 1.5

COOOCOKFHKHHKEKHEHHEHKEHEKEREN

X

.00000000
.99000833
.96013316
.91067298
.84212199
.75516512
.65067123
.52968437
.39341342
.24321994
.08060461
.90719224
.72471551
.53499766
.33993429
.14147440

dat <- data.frame (t=seqg(0,
x<-function(t)
y<-function (t)
dat$x<-x(dat$t)
datSy<-y(dat$t)
with (dat, plot(x,v,

PFEFHHFHHFHHFHEHFROOOOOO

r*cos(t)
r*sin(t)

2*pi,

0.1))

type="1",1lwd=2))

Y

.00000000
.19966683
.39733866
.59104041
.77883668
.95885108
.12928495
.28843537
.43471218
.56665382
.68294197
.78241472
.86407817
.92711637
.97089946
. 99498997



AAAayn ocuotnuATto¢ CUVTETAYUEVWV: TTOALKEC ZUVTETAYUEVEC (oTo ertinebo)

Equations Relating Polar and Cartesian Coordinates

- | =

X =rcosb, y = rsin 6, r2 = x? + y? tan 0 =

f = % x* 4y =1 y
~ P(cost, sinf)

{:ﬂ" ! =20
X

0 (1,0)

P(x,y) = P(r,0)

IXHMA 11.4 Orve&icdosig x = cos f
KOl y = sin f meprypd@ovy Kivnon emi
ToL KOKAOL X2 + y? = [. To Bérog
Sei c . ZXHMA 11.26 O covnibng tpomoc
glyvel 1 eopd avénenc tov ¢ (popd ) L ,
Sterypagic Tov Kbichov). (Llapédetypio 3.) GLGYETIONG TOAMK®V KU1 KUPTEGLOVAOV
TPORNS ) PAOSIYHA 2. GUVTETUYLEVOV.

B.E.Mutepiykou UPatras Edappoopéva Mabnuatikd 10



AOKNOEIC

0.0 05 10

(x,v) = (f(1), g(1)) x=asint y=bcost,a>band0=t=27
y : : T —
dx dy\® _ 5 )
y + ] =a cos?t + b?sin?t

b :
/\ :a2_(a2_b2)smzr
b?
M r r . e — | e avarara s ;
— SYalo.gKuéi\t::;g . . — QZ[ | — €2 Slll2 f} ( \ I 2 (eccentricity,
\\\‘-~________,,z’/// not the number 2.71828 . . .)

—b /2
P = 4a/ V1 — e*sin? 1 dt.
0

I'poguar| mopdactaon g

. > a<-1; b<-1; # a>b
eMheymg > e<-sqrt (1-b*2/a*2)
X2 y2 > f<-function (x) {sgrt(l-e”2*sin(x)*2)}
S +t55= l,a = b, > integrate (f,lower=0,upper=pi/2) $value > a<-2; b<-1;
a* b [1] 1.570796 > e<-sqrt (1-b*2/a*2)
6mov 0 peydroc GEovae eival opiiévTioc. > 4*a*integrate (f,lower=0,upper=pi/2)$value > integrate (f,lower=0,upper=pi/2) $value
[1] 6.283185 [1] 1.211056
> 2*pi > 4*a*integrate (f,lower=0,upper=pi/2) $value
[1] 6.283185 [1] 9.688448

B.E.Mutepiykou UPatras Edappoopéva Mabnuatikd 11




Trammel of Archimedes  EAAewpoypddoc tou Apxipurdn

From Wikipedia, the free encyclopedia

Trammel of Archimedes Trammel of Archimedes
as ellipsograph with three sliders

Let C be the outer end of the rod, and 4, B be the pivots of the sliders. Let AB and BC be the distances from A to B and B to C, respectively. Let us
assume that sliders 4 and B move along the y and x coordinate axes, respectively. When the rod makes an angle 8 with the x-axis, the coordinates

of point C are given by

x = (AB + BC)cosf
y = BC'sinf
These are in the form of the standard parametric equations for an ellipse in canonical position. The further equation

x? N > _
(AB+ BC)? | (BC)?

is immediate as well.

B.E.Mutepiykou UPatras Edappoopéva Mabnuatikd 12



Vatican
Bramante staircase, built in 1505 and Momo 1932

B.E.Mutepiykou UPatras
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St. Vitus Cathedral

This nearly 100 metres high tower
offers a unique view of Prague.
The climb of more than 280 steps
also presents the view of the bells
of the Cathedral.

Otheworldisabook




Archimedes

Helix The equations
r=acost, y=asint, z=0bt (a>0,b>0)
describe a so-called heliz ~as a right screw. If the observer 1s
looking mto the positive direction of the z-axis, which is at the same time
the axis of the screw, then the screw climbs in a counter-clockwise direction.
A helix winding itself in the opposite orientation is called a left screw.

o=b=1

: b 2 N\ 2 2
o _ de\* , (dy dz
WAV L _/ﬂ \/(df) " (df) ’ (df) o

&l

N\

I\
.|
i [

\J

f;"’\
s
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2
L —/ V(=sin )2 + (cos )2 + (1)2dt
0

2
_ / Vidt = 20\
0
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Watson and Crick with their model of DNA (1953)

Edoappoopéva Mabnuotika
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Juyxpovn popdn kKoxAla tou
ApXLUNdn ToU AVTLKATESTNOE
OVEMOMUAOUC Kol Xpnotpornotouvtal
ylo TNV amoénpavon MOAVIED OTNV
OMavéia

AvtAia vepoU otnv Ailyurto to 1950
TIOU XPNOoLUoToLEL ToV KoYAla Tou ApxLtundouc

B.E.Mutepiykou UPatras Edappoopéva Mabnuatikd 16
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Pharmaceutical dispensing system for medicament and pre-packaged medication

Abstract

This invention focuses on resolving outstanding problems of pharmaceutical dispensing systems. A
need for dispensing of both medicaments and pre-packed medications has been addressed. This
invention comprises an accurate counting system for multiple concurrently dispensed
medicaments. Accurate, high speed medicament dispensing with little or no jam ups is achieved.
Self recovery is provided to prevent medicament over counts. Machine self learn modes replace
manual intervention by pharmacy personnel. Concurrent multi-tasking is provided and a quick action
robotic arm further expedites the dispensing process. A touch screen computer is provided for
coordinating the individual modules and overall contro. T iy jr— e —

. ) 7 Fig. 2a
restricts access to unauthorized persons. 1-7 13
Images (9) = - *__7{
% 5
1 ] i g & i?‘
4 i ::: -y Pl
ey
.\.-J‘ - k‘:-i‘lﬂaﬁ.
e BN | -
1EN '&__:"-- ) N r
Az IS

Classifications
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US7853355B1

United States

I Download PDF 3 Similar

Inventor: Waldemar Willemse, Clasina Aletta Willemse, Werner

Waldemar Willemse

Current Assignee ; Vickesson Canada Corp

Worldwide applications

2006 - US

Application US11/482,889 events @
2006-07-07 = Application filed by Individual
2006-07-07 = Priority to US11/482,889
2010-12-14 = Application granted
2010-12-14 = Publication of US7853355B1

Status = Active
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WOLFRAM Demonstrations Project Archimedes' Approximation of Pi

https://demonstrations.wolfram.com/ArchimedesApproximationOfPi/

number of sides . 6

number of sides < F 12

number of sides 1 F 24

3.15966

number of sides 1 40

40 =+

3.14807

2.97352

3.10583

3.12869

B.E.Mutepiykou UPatras Edappoopéva Mabnuatikd 18


https://demonstrations.wolfram.com/ArchimedesApproximationOfPi/

WS DEGEIBRERERRIIEEE  Archimedes's Method for Determining the Area of a Circle

https://demonstrations.wolfram.com/ArchimedessMethodForDeterminingTheAreaOfACircle/

Archimedes's Area of the Circle

Given a circle of radius r (whe
Unfold it all the war Archimedes's Area of the Circle

Given a circle of radius r (when t = 0); let its area be A. Archimedes's Area of the Circle
Unfold it all the way, until t = 27,
Given a circle of radius r (when ¢ = 0); let its area be A.
Unfold it all the way, until t = 271,

Archimedes's Area of the Circle

Given a circle of radius r (when f = 0); let its area be A.

Unfold it all the way, until t = 2m: the triangle thus formed has area T = nel.
The theorem states that A = T.

2 irr = C (the circumference of the circle)


https://demonstrations.wolfram.com/ArchimedessMethodForDeterminingTheAreaOfACircle/

O]\ ABEsalela SR Ml la AL (o)[SIe® https://demonstrations.wolfram.com/ArchimedessMethodForDeterminingTheAreaOfACircle/

number of sides of number of sides of
inscribed polygon inscribed polygon

Archimedes's proof proceeds through a double reductio ad
absurdum. Assume, first, that A=T, so that A-T=0. In the
image on the left there is a polygon, inscribed in a circle of
radius r. If h is the apothem of the polygon, and Q is its

perimeter, then its area is —h @, (in the figure, a polygon

with 4 sides).

Increasing the number of sides of the polygon, a
number m will be found such that the difference
between the area of the circle and the area of the

number of sides of number of sides of
inscribed PG|}"QDH, say, qu satisfies A - Pm < A - T‘ circumscribed polygon circumscribed polygon

1 1
so T <P, But Fim=5hQ:=§rC=T, since h<r and

Q<=C. Thatis, T =P, which contradicts the result
T <P, which follows from the assumption A>T.
This assumption must then be rejected.



https://demonstrations.wolfram.com/ArchimedessMethodForDeterminingTheAreaOfACircle/

Proofs without words

Y

A
Arc whose sine is x
AV
Arc whose
Angle whose cosine is x
SIe 15 X | : f2+y2: 1
. > X
ol \ x ] — .
Angle whose :
cosine is x '
' > [
0 x 1
Figure 9.1. The derivative of the arcsine
y The area of the shaded region can be computed in two ways:
A
.2 2 " X
X2+ vt =1 P(cos u, sin u) | 1
' —sin" ' x :f V1 —12dr — —xv1 — x2.
2 0 2
Multiplication by 2 and differentiation yields
0 / AN d—sin XxX=2V]l—x?—|V]—-x - — | = ——
u is twice the area u=20 X VI—x2 I —x?
of sector AOP.

B.E.Mutepiykou UPatras Edappoopéva Mabnuatikd



Proofs without words

A

x2+y*=1 | P(cos u,sinu)

1 1s twice the area
of sector AOP.

B.E.Mutepiykou UPatras

ol /

| g cos ' a a1 — a2
mdx: — ., ae[—1,1]
a 2 2
y
A -
[. ae[—1,0] .
X
—1 a 0 1
fl | geo e Cavi-a
a 2 2
II. a €0, 1] y
| | ! y=V1-x2
L x
1 0 - 1

/' P cosla avl—a?
— x’dx = - :
a 2 2

Edappoopéva Mabnuatikd 22



AO'KI]O'E 19 the length of the astroid

(L X = cos’t, y = sin’t
(x, y) = (f(2), 8(1)) ,
(% = [3 cos?i(—sin 1) |* = 9 cos*t sin*t
dv 2
23 }_,ZKS — 1 ( I) = [ 3 sin’#(cos 1) ]? = 9 sin*f cos’t

Yy dv\2

( ) + (dr) = \/9 cos?t sin?f(cos2t + sin?t)

x=cos t | ' |

y=sin’t :

O0=t=2m

= V9 cos?f sin?t

= 3|cos fsin f| costsint = 0for0 =1 = 72

= 3 costsint.

/2
Length of first-quadrant portion = / 3 costsintdt
0

3 /2
= ‘—/ sin 2t dt cosfsinf = (1/2) sin 21
0GTPOEIONG - 0
= —jcos ZIL =5 L=43/2)=6

B.E.Mutepiykou UPatras Edappoopéva Mabnuatikd
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AOKNOEIC

(x,y) = (f(1), 1))

B.E.Mutepiykou UPatras

the area enclosed by the astroid

X = cos’t, y = sin’ 1, 0=t=2m.

4 times area under y
fromx =0tox =1

in? 1)(3 cos? r sin 1) df Substitution for y and dx

2 . 2
0s 21‘) (1 + ;os 23‘) dr ity - (I — ;m 2;)

/2
L—/ (I —2cos2r + 0s? 20(1 + cos 2t) dr Expand squared term.
0

/2
‘—/ (1 — cos 2t — cos® 2t N\cos> 2t) dt Multiply terms.
0

/2 /2 /2 > integrate (f,lower=0,upper=pi/2) $value
/ (1 — cos 2f) dt / cos? 2t dt + c0332tdr] [1] 0.09817477
LJ o 0 0

> f<-function(t) {3*(sin(t))*4* (cos(t))*2}
'( | ) ( ] ) 1 ( ] >:|1r/2 > integrate (£, lower=0,upper=pi/2) $value

I — 5sin2f | — t+ ;sin2t ) + 5| sin 2f in® 21
A 4 2
(“000)1(“+000)+1(00
\2 2\2 2

3 St [1] 0.2945243

> 4*integrate (£, lower=0,upper=pi/2) $value
[1] 1.178097

> 3*pi/8

[1] 1.178097

b | —

0+ 0)

XpovoPopo

Edappoopéva Mabnuatikd 24



DEFINITION The volume of a solid of integrable cross-sectional area A(x)

from x = a to x = b is the integral of A from a to b,

b Calculating the Volume of a Solid
V = / A(x) dx.
a 1. Sketch the solid and a typical cross-section.

2. Find a formula for A(x), the area of a typical cross-section.
3. Find the limits of integration.

4. Integrate A(x) to find the volume.

1. A sketch. We draw the pyramid with its altitude along the x-axis and its vertex at the
Typical cross-section origin and include a typical cross-section (Figure ). Note that by positioning the
pyramid in this way, we have vertical cross-sections that are squares, whose areas

/ are easy to calculate.

0 3 2. A formula for A(x). The cross-section at x is a square x meters on a side, so its area is
x [ ?\ A(x) = x%,
x(m) 3., The limits of integration. The squares lie on the planes from x = 0 to x = 3.
4. Integrate to find the volume:
3 -3 3 373
X
1% —/ A(x) dx —/ x2dx = ?] =0m’.
0 0 0
FIGURE The cross-sections of the

pyramid in Example | are squares.

B.E.Mutepiykou UPatras Edappoopéva Mabnuatikd 25



Edbapuoyn IXpo

Oykoc kat Emudavela ek 4
nePLOTPOPNC TNC KAUTTUANC
y=f(x) amo x=a pexpt x=B )
yUpw aro tov afova TwvV X s

)

Oykoc kat Emudavela ek
nePLOTPOPNC TNC KAUTTUANC

x=g(y) amo y=y pexpL y=0
yUpw oo tov afova Twv y

B.E.Mutepiykou UPatras Edappoopéva Mabnuatikd



y=Vx
R(x) =Vx
N
0 X @ .
(a)

Disk

B.E.Mutepiykou UPatras

Volume by Disks for Rotation About the x-Axis

b b
V—/A(x) dx —/ m[ R(x)]? dx.

This method for calculating the volume of a solid of revolution is often called the disk
method because a cross-section is a circular disk of radius R(x).

The region between the curve y = Vx, 0 = x = 4, and the x-axis is
revolved about the x-axis to generate a solid. Find its volume.

We draw figures showing the region, a typical radius, and the generated solid
(Figure 6.8). The volume is

b
% / 7 [R(x) ]2 dx

4
—/ ﬂ-[ \/}] 2 dx Radius R(x) = Vx for
0

rotation around x-axis.

2 2

4 214 4)2
= /xdxwx—} IWQISW. |
0

0

Edappoopéva Mabnuatikd
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Volume by Disks for Rotation About the x-Axis

The circle

X2+ v =d?

is rotated about the x-axis to generate a sphere. Find its volume.

\

=

= Ax
IXHMA H coaipa mov mapdystot jie TeptoTpo@i| Tov KokAov x> + y2 = a? yopm
amo tov Gova x. H oxrtiva eivar R(x) = y = Va? — x* (TTapéderyna 5).

We imagine the sphere cut into thin slices by planes perpendicular to the x-axis

The cross-sectional area at a typical point x between —a and a 18

A(x) — WyE — 77((12 _ XE)' f\{.‘a}. Va X I.Ul
rotation around x-axis.

B.E.Mutepiykou UPatras Edappoopéva Mabnuatikd 28



Defining Surface Area

Mnko¢ evB0ypapLOD TUUATOG:
L= \/{&xk)z + (:ﬁj},‘:)2

DEFINITION If the function f(x) = 0 is continuously differentiable on [ a, b |,
the area of the surface generated by revolving the graph of y = f(x) about the

X-axis 18
b dy\? b
S = / 2wy, [ 1 + (E) dx = / 277,)"()6)\/1 + (f'(x))? dx.

;F_ |
Vi | !
Ik
n=fOx -4 | |
| (T )
! !
| |
X -1 Xk
Ay
IXHMA O docTdacElg mov

oyetiCovtot pe to To6Eo Kot to evBiypopo
T PQ.

B.E.Mutepiykou UPatras

2 2
S/ 2w-2\/,¥—‘”"“dx4w/ Vo + 1 dx
1 1

B | x+1 Vx+1
B Wi

Vx

2
= Qo+ %(x + 1)332] = 8%(%\/5 — 2\/5)

1

Edappoopéva Mabnuatikd 29
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