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1795 Rewolucja Francuska — dziesietny system metryczny.
Gtowne jednostki: 1,10,100,1000,...
Jednostki posrednie sg podzieleniem/pomnozeniem jednostki gtdwnej przez 2

10 100

10*2=20
5 20 50 200
20*2.5=50
50*2=100




1877 Liczby Renarda (liczby normalne) — ISO
Minimalny btad wzgledny

System Rn:
1 — 10 na n proporcjonalnych odcinkéw
R5
0 1 2 3 4 5 6
1,00 10,0
Ptk. Charles Renard 0
1847 - 1905 o o i i " o o

q=105= 1,5850

Redukcja rodzajow lin balonowych z 425 do 17
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n 1 2 3 4 5 6 7 8 9 10 11

0™ | 1,58 2,51| 3,98 | 6,31 | 10,00| 15,85| 25,12 | 39,81 | 63,10 | 100,00 | 158,49

R5 16| 25 41 6,3 10 16 25 40 63 100 160

Sruby 5mm — 50 mm
R5 1,6 2,5 4 6,3 10 16 25 40 63 100 160

2,828 5,657 11,314 22,627

q=V2 = 1.4142
2*q=2,828=4/q 4*q=5,657=8/q 8*q=11,314=16/q

-
%39 R12 (E12) gq=10Y2=1,2115
|




Ernst Heinrich Weber
(1795-1878)
fizjolog i anatom

Gustav Theodor Fechner
(1801- 1887)
fizyk, filozof i psycholog

Ap=Cc*As/s
p’(s)=c/s
p(s)=log(s/s,)

Prawo Webera-Fechnera

Elemente der Psychophysik (1860)




Prawo Webera - Fechnera na co dzien

decybel=20log,,(p/P,f) p — srednie odchylenie cisnienia atmosferycznego
Pef - WartoS¢ progowa dla normalnie styszgcej osoby, odpowiada

Pokretto gtosnosci w radio dziata logarytmicznie

10 dB — szelest lisci przy tagodnym wietrze
20 dB — szept

60 dB — odkurzacz (100 * szept)

90 dB - ruch uliczny (3000 *szept)

300 dB — (szacowane, 100 m) wybuch wulkanu Krakatau w Indonezji w 1883 r. Prawdopodob!




Prawo Webera - Fechnera na co dzien

decybel=20l0g,,(P/pPref)

PH=- log,o([H*
d10([H*]) [H*] stezenie jonéw wodorowych w molach na litr

Cytryna 2
Pomarancza 4
Woda 7




Prawo Webera - Fechnera na co dzien

decybel=20l0g,,(P/pPref)

PH=-10g,0([H"])

Skala Richtera
A — maksymalne odchylenie sejsmografu
AO — parametr zalezny od odlegtosci od epicentrum

M=log,,(A/A,)

M>8 zdarzajg sie raz na rok
M=9.5 Wielkie trzesienie w Chile 1960




Prawo Webera - Fechnera na co dzien

decybel=20l0g,,(P/pPref)

PH=-log,o([H"])
M=log,,(A/A,)

Obserwowana wielkos¢ gwiazdowa

m=-2,5l0g,,(J/J\) J jasnosc gwiazdy
Jy jasnosc Vegi

m=1, ... ,6 wielkosci gwiazdowe Klaudiusza Ptolemeusza (100-170)
m=-4,2 Wenus (48 razy jasniejsza niz Vega)
m=-26,83 Stonce

m=31.05 najdalszy obiekt w teleskopie Hubbla
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Masa ciata | mozgu w skali logarytmiczne)
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Masa ciata i mézgu w skali logarytmicznej

log(y)=0.91+0.75log(x)

y 8x3/4

Prawo Kleibera
y=c x3/4
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Body mass (kg)




Sell-Similar Structure T
(Fractal) he Networks

‘The scientists who
| Qevalopac the CIRCULATORY
‘scaling theory
‘took clues from e
‘naturally
‘occurring
‘networks that
‘carry life-
~sustaining fluids
‘in organisms in
‘which each small
‘part is a replica of
‘the whole. No
“matter how big the
‘organism,
‘“ﬁ the ends of these
fractal networks LUNGS
‘are always the
‘same size,
‘since
/individual
cells are
“of similar
‘sizeinall
organisms. TREE BRANCHES
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Wiek i pulsy/rok w skali logarytmiczne|

3.0 logly ) =2.99—1.01og(x)

y = 1000/x

2.57
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pulsRok=1000/dlugosc¢ zycia

Liczba pulsow w catym zyciu=dtugosc¢ zycia*pulsRok=1000 mIn=miliard




fwiat Space Environ Med. 1979 Oct;50(10):1037-9.
Similarity in the number of lifespan heartbeats among non-hibernating homeothermic animals.

Livingstone SO, Kuehn LA,

Abstract
An investigation was made of the available data on heart rates and maximum lifespan of a number of vertebrates from a variety of

sources; only data pertinent to resting adult non-anesthesized homeothermic mammals and birds in a state of thermal neutrality were
subsequently analyzed. All Known hibernators were excluded because of their extreme, and largely unknown, range of heartbeat from
season to season. Plots of heart rate (beats per minute) against reciprocal of lifespan in years showed surprisingly good fits (r = +0.90
for mammals and r = +0.64 for birds). Computation of the total number of heartbeats in the maximum recorded lifespans of the
mammalian and avian species involved in this study showed that the mean cumulative heartbeat number for 31 mammalian species
was 100 +/- 8 S.E.M. x 10(7) beats and for 23 avian species was 326 +/- 22 S E.M. x 10(7) beats. This paper documents this analysis,
which supports the concept of a close similarity in lifespan heartbeats among mammalian species and among avian species.

FMID: 518447

Ssaki: 1 miliard pulséw w zyciu
Ptaki: 3 miliardy pulséw w zyciu
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