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ROOT
math sqrt, pow, log, exp
os, sys, getopt

random

iterate(y0®, r, cycles, getFullSeq = False):
y = 1.*y0
ys =[]
getFullSeq:
ys.append(y)
i range(0, cycles):
y = r*y*(1.-y)
getFullSeq:
ys.append(1.*y)
Yy, ¥s

MakeSeqGraphs(Ys):
Grs = [1
ys Ys:
gr = ROOT.TGraph()
ol range(0,len(ys)):
gr.SetPoint(i,i,ys[1])
Grs.append(gr)
Grs

MakeGraph(y®, rmin, rmax, n, step, cycles):

gr = ROOT.TGraph()
ip = -1
Ys =
r [rmin + step * j j range(0, n)]:
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kday = 24*3600. #
kyear = 31556952.

kAU = 149597871e3
kEarthMass = 5.972e24
kSunMass = 1.989e30 #
kSunName "Sun’

kms = 1000. 1

kappa = 6.67408e-11 #

kdim = 3 )
kepsilon = 1.e-2*kAU

f GetDr(x,y):
dr = 0.
Xx,yy in zip(x,y):
dr = dr + pow(xx-yy, 2)
f dr > 0:
dr = sqrt(dr)
et dr

MakeDigitStr(i, digits
tag = str(i)
n = digits

n = int(1an1A(i))

http://jointlab.upol.cz/kvita/gravity.html
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import numpy as np

import random

cans = []
stuff = []

B

def ScaleHistosMaxima(hsx, hsy):
.@ .. FhY mmax = 1.2 * max(hsx.GetMaximum(), hsy.GetMaximum())
> _— hsx.SetMaximum(mmax)

hsy.SetMaximum(mmax)
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.: :. :.. :..: - QEtRa"dONNalkGraPh(:;El,wsxmax, ymin, ymax,
@
@

stepxmin, stepxmax, stepymin, stepymax):
gr = ROOT.TGraph()

:. .: .. .. oldx = (xr;in+xnax)/z.
& @

oldy = (ymin+ymax)/2.
mydata = []
. . O . @ @v suml = 0.
: for 1 in range(0,nSteps):
) . dx,dy = random.uniform(stepxmin, stepxmax), random.uniform(stepymin, stepymax)

o ; . ; . newx, newy = oldx + dx, oldy + dy
@ .. dl2 = pow(oldx - newx, 2) + pow(oldy - newy, 2)
. . if d12 > o:

suml = suml + sqrt(dl2)
8 . gr.SetPoint(i, newx, newy)
a mydata.append([1.*newx, 1.*newy])




http://jointlab.upol.cz/kvita/covidSim.html

f MakeAttractors(world
day 055 step 043
"y 068 sep attractors

sx = (world.GetXmax() + world.GetXmin()) / 2.
(world.GetYnax() + world.GetYmin()) / 2.

day 055 step 012

- world.GetXmin()) / 2.

(world.GetXmax()
- world.Getymin()) / 2.

(world.GetYmax()
0.02*gkm
10*gkm # e

attractors.append(cattractor(sx-sf*hwx, sy-sf*hwy, rmin, rmax, speed))
attractors.append(cattractor(sx+sf*hwx, sy+sf*hwy, rmin, rmax, speed))

et attractors

MakeFamily(world, attractors, params, x, y, nAverInFamily):

family = []
rand = world.GetRand()
im ra 0, int(0.5 + np.random.poisson(nAverInFamily, 2)[0]) ):
id = world.YieldNewId()
age = -1
age <= 0:
age = rand.gauss(35, 15)
if age > params.GetMaxAge():

>

No super-spreaders, but quarantene imposed 5 times a day, 98% of sick
arrives
_age = params.GetMaxAge()

No quarantene, no super-spreaders. Quick rise of and b
) ) } people go and stay home and do not infect others.
sick people, more people die. The last highres png. g 2
later, less people die. The last highres png. : ; :
status = gHealthy
e 2y 053 step 005 if rand.uniform(0,1) < params.GetInitialSickFraction():

day 055 step 028
status = gInfected
jomiz fc
= rand.uniform(0,1)

P

4 super-spreaders, but quarantene imposed daily, 90% of sick people go
No quarantene, 4 super-spreaders. and stay home and do not infect others. Infection peak arrives later,
although in this model everybody gets sick, too.



http://jointlab.upol.cz/kvita/Mandelbrot/index.html

MyComplex:

__init__(self, re, im):

.re =re

Am = in
print(self):
print(‘re={:1.3f} im={:1.3f} mag={:1.3f}'.format(self. A .mag()))
mag(
mag2 = pow(self.re,2) + pow(self.im,2)
f mag2 > 0:

turn sqrt(mag2)

irn 0.
def __add__ ,other):
result = MyComplex( .re + other.re, self.im + other.im)
irn result
__truediv__(self,other):
result = MyComplex( ( .re*other.re + F.im*other.im)/ other.mag(), (
1 result
__mul__(self,other):
result = MyComplex( .re*other.re - f.im*other.im, .re*other.im +
eturn result
1f

f getNext(z, c, maintag):

znew = c

maintag == kMandel:
znew = z*z + ¢

maintag == kJulia:




http://jointlab.upol.cz/kvita/randomWalk.html
Model Pl P

f DrawSeq(can, seq,
col® = ROOT.kBlack, coll = ROOT.kRed,
#u ary = False,
useBinaryCols = True,
sm llgrDelya =0

can.cd()
can.Range(0,0,1,1)

marks = []

root = int(sqrt(len(seq)))

ddx = 1. / (root)

ddy = ddx

X0 = ddx/2.

yo = 1. - ddy/2.

nCol = root

R = (0.5 - smallerDelta)*(1. - 2*ddx) / root
print(R)

range(0,len(seq)):
seq[j]

(0]
f rnd >= 0.5:
=]
X0 + ddx*(j % nCol)
yo - ddy*(j // nCol)

mark = ROOT.TEllipse(x, y, R, R)
mark.SetFillStyle(1001)
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Vzorek
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Populace
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Populace
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Populace

Pb-glass Amplitude
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hRef_TOFPbA

Entries 114360
Mean x 11.63
Meany 0.9735
Std Devx 0.284
Std Devy 0.2272
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CAMRAS'’s first pulsar: PSR B0329+54, on Oct. 18, 2008
1.3 GHz, 1 MHz bandwidth, 705 pulses

I I

period = 0.7145 5

0.2

05 time in seconds °°
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Signal
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Signal

]

== L1 observed

- H1 observed (shifted, inverted)
1 1

| |

H — Numerical relativity
Reconstructed {wavelet)

W Reconstructed (template)

I |

1

1 1

— Numerical relativity
Reconstructed (wavelet)
W Reconstructed (template)

L 1
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Signal

I magnitude I magnitude

I magnitude

BL Her stars

15.67  OGLE-BLG-T2CEP-155

16.64 P =1.0706837 d

13.78  OGLE-BLG-T2CEP-231114.66  OGLE-BLG-T2CEP-251

16.12

P =1.6139188 d116.69

P =1.6482173 d:

14.34  OGLE-BLG-T2CEP-247

16.37 P =1.7302787 d

14.41  OGLE-BLG-T2CEP-175

14.13  OGLE-BLG-T2CEP-25914.66  OGLE-BLG-T2CEP-165’

15.12 P =2.154965 d

14.89

P =2.247482 d115.60

P=3.613411d

14.90  OGLE-BLG-T2CEP-149.

16.91 P =4.229287 d

W Vir stars

0 0.5 1 1.5 0 0.5

1 15 0 0.5

1 1.5 0 0.5 1 15 2

15.70 P =5.92182 d

14.92

P =6.89114 d113.67

15.156  OGLE-BLG-T2CEP-139413.97  OGLE-BLG-T2CEP-120}13.37 = OGLE-BLG-T2CEP-186412.70

P =7.49503 d

OGLE-BLG-T2CEP-181

14.05 P =9.93837 d

13.44  OGLE-BLG-T2CEP-174.

13.92 P =10.3357 d.

13.00

14.16

OGLE-BLG-T2CEP-189112.08  OGLE-BLG-T2CEP-216

P =13.4058 d113.77

1393  OGLE-BLG-T2CEP-098

P=146713d

15.65 P =16.6216 d:

0 0.5 1 15

RV Tau stars

0 0.5

1 15 0 0.5

1 1.5 0 0.5 1 15 2

12.07  OGLE-BLG-T2CEP-232}11.34

13.99 . P=43.9920}13.10

NV

OGLE-BLG-T2CEP-262412.10  OGLE-BLG-T2CEP-088113.21 OGLE-BLG-T2CEP-2 (2

P=47.518d15.00

=

el

P=51.4479

+

15.33 P=55.744 d

A 4

15.15 | OGLE-BLG-T2CEP-068%11.84

16.38 P =63.117 d{13.00

OGLE-BLG-T2CEP-224112.24

P =75.500 d{14.22

OGLE-BLG-T2CEP-095.

P =105.68 d114.28 P=132284d

OGLE-BLG-T2CEP-172.

' +
12.31

0 0.5 1 1.5
phase

0 0.5 1 15 0 0.5

phase

1 1.5
phase

0 05 1 15 2
phase
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Signal

1H NMR Specttum of Ethylbehzene
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Signal

Compcetitor
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Cyklus

i %

Legend

e m SH + NAD* Hydrogen N ::i(;;z(;;i;l:‘e
o ® Pyruvate dehydrogenase © Carbon !
y ™ CO,+NADH, H* e Oxygen A, Guanosine
e . >\ triphosphate
(s) sulfur b

N,
™[ Acetyl-coa |[con JsH

Q Coenzyme Q Coenzyme A

HCO: + ATPS NADH Nicotinamide adenine dinucleotide
Qruvate (':yarboxylase Pyruvate dehydrogenase  Enzyme
ADP +P;

NADH, H*
Isocitrate dehydrogenase

Succinic dehydrogenase



Cyklus

(O Positron

Y Gamma Ray

V  Neutrino
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Cycle 24 Sunspot Number (V2 0) Prediction (2016/10)
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Cyklus
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Muzeum Vysociny Trebic

zve Vas a Vase pratele na tradi¢ni

Lidové kroje v Ceské republice
Mgr. Jan Kuca
Muzeum Ostrov lidovych kroji

Okolo Ugandy za malymi savci
Mgr. Alena Forniskova, Ph.D.
Ustav biologie obratlovcti AV CR, v. v. i.

Do Kamerunu nejen za ptaky
MVDr. Oldfich Tomasek, Ph.D.
Ustav biologie obratlovci AV CR, v. v. i.

Vlada a doba Karla VI. a Marie Terezie
Josef Spidla
Vyskov

Zacatky prednasek kazdé

druhé atery v 17:30 hodin. Muzeu
Vstup volny. VYsomy Tazic.
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Cyklus

Vemal

Arctic Circle (66.5° N) -——\ Equinox
Tropic of Cancer (23.5° N) —— March 21-22
7 = Incoming solar
o S energy equal in
Tropic of Capricom (23.5° S) g both hemispheres

Equator ——
a N\

[Summer Winter
Istice Solstice
June 21-22 1 . December 21-22
Incoming solar Incoming solar
energy greatest energy greatest
in Northem Ul in Southern
Hemisphere Equinox Hemisphere
September 22-23
Incoming solar energy
equal in both hemispheres







Cyklus
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1770-2020

CHATEAU DE VERSAILLES

Antonio VIVALDI

LE QUATTRO STAGIONI
A% gGlovanm GUIDO

o Andres Gabetta
Orchestre de I'Opéra Royal
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Cyklus

Pdla'fnight

\ectorStock”®

Earth tilt

, Polarday

VectorStock.com/21408787

34



Cyklus

Combined gravitational
pull of the Sun and the Moon
9

Low Tide

High High

tide tide

© timeanddate.com
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Rozdily?

Jiné nazvoslovi, terminy, vyznamy
Ale stejné principy!
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Prirodni vedy

Pozoruj
Najdi zakon
Zobecni
Predpovéz
Oveéruj
Opakuj
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Prirodni vedy
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e Pozoruj

o experimentuj, mer, zpracovavej ¢
e Najdi zakon

o Interpretuj, publikuj
e Zobecni

O UC se, teoretizuj
e Predpovez
e OQOveruj

o experimentuj
e Opakuj

o publikuj
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Detector LJet 1,

100 150 200 250 . 300
Detector LJet Mass
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