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H vroloyiotikn unyovi
«AoyaprOpoc»

H 1otopia Tov moAvoui{nmmuévov aptBpov e dev pumopel vo, EEKIVIIGEL oV
dev yivel mpota AdYo¢ yio Tovg Aoyapifpovc.

Tov 16° — 17° omdva mapatnpidnke pi oNUOVTIKY ovAmTLén NG
EMOTNUOVIKNG YVOONS 6€ OAOVE TOVG KAGO0VS. Ot avaKaADYELS TOV VEDV
YOPOV, 0 YOPOS TOL KOGUOL amd tov Mayyeldvo kot 1 ovarntuén tov
VOUTIKOD  EUTOPIOV  dNUOvPYNCOV TNV OVAYKN TOPOY®OYNS YOPTOV
(Gerhard Mercator 1596). H gioPoAn TV LoaOnUatiK®v 6Tnv acTpovouio
Kot 6t euokn petd tov Komépvuko, tov N'odthaio ko tov Kémhep kot to
TA0oc TV Oedouévev TOL  TPOEKLYAV TPOG emeepyncio  OTIC
TPOAVOPEPOUEVEG EMICTNIES, OMAITOVGAV ONO TOVG EMIGTNUOVEG TNV
deknepaimon mepinlokwv vroroyiopmv. Enpene va emrtvonbovv tpomot
oL Ba. Tovg amdAlaccay and avtd to fapoc. Emeidn eivar evkoAdtepo va
npocBétovpe mapd va molhamiacidlovpe Ppednie TpOMOG HETOTPOTIG

™G Tpdceonc o€ TOAOTANGIACUOC , 0 AoYapLOpog .

0) \John Napier (1550-1617) of Merchistoun|

8% Adpdog tov Merchistoun ot ZkoTia yvoOTOS Y10,
T, OpnokevTikol TePLEyouévoL PiAia Tov, nTav o

TPADTOG TOL OEYOUEVOS TNV TPOKANGT] LETATPOTNG

poG TpdEng o€ o GAAN o OmAY], TAPOTPNCE TN
oY£0N TOV 0PV OGS YEDMUETPIKNG TPOOIOV KO TV AVTIGTOLY®V eKOETOV
TOVG, OV aKOAOVOOVV ap1OunTiKn TPO0dO.

Haipvovtag a¢ faon tov apBud 1-107 vrootipiée 6Tt kdOe OeTcHC
apOuoc N pmopel va ypagei oc N=107(1-107)"

‘Eto1 éxovpe 1oV mpoto opiopd tov Nenéprov Aoyapibpov: L=Nap logN.
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Eni 20 ypovia coumAnpwve Toug d1ad0yKovg
OPOVG NG YEMUETPIKNG TPOOOOV TOV

KOTOGKEVOGE GUYKEVIPOVOVTOG TOVG TEAMKA GTO

£PYO TOL
Mirifici Logarithmorum Canonts Descriptio.
Hapatnpyon:

Edo eppaviCetar kot ywo mpaotn @opd M TN G aKoAovdiog

[1 - lj otav to v lval mapa ToAD peydro, wg Pdomn yio Aoyapibuovc.
%

To ypna eivor podnpotikd

Tov 17° wmdva  KETOWOC OVAOVOUOC
EUMOPOG 1N TOKOYADLPOC TOPOTIPNOE
. mopacevn  GLUTEPLPOPE  GTNV
avénon tov TOKOoL OTIC TPUTELIKES
cuvoAlayéc, mov  otmpilovtol o€
OVOTOKIOMO €  €TNG0  EMTOKLO

dwupepévo o€ v ioca uépn, OtavV O

aplOuoc v eival mapo ToAD peydAoc.
Ag mapoakolovBncove T0 POIVOUEVO:
H ovvnOng tpamelikn pébodoc avénong tov davellOpevov Ke@oAaiov

givat o:

> AVOTOKIONOG

‘Eoto 611 katabétovpe K € og éva Aoyaplaspd mov amodidet €% £o1o

EMTOKIO Ko ovotokiletan Kabe ypdvo.



Télog tov 1°° étovg: K, = K(l + ij

2
Téhog tov 2°° étovg: K, = K(l + —J

N
Téhog tov N €rovuc: K=K (1 + ij

AAN cvvnOng tpamelikn cuvaliayn eivol o:
P> AvVOTOKIGHOS V QOPES TO YPOVO HE ETNOLO ETITOKLO
owapepévo o€ v ioa pép).

Aniadn av kotabécovpe 100€ oe €va Aoyaplacud mov amodidel 5% kot

tokileton kabe ypovo. [T&hog 1°° érovc: 105,00 €

Av xatafétovpe 100€ og éva Aoyaplacud mov anodidel 5% to ypovo Kot

avotokileton ka0 gEaunvo [oe Eva xpdvo avoartokiletar dVo (2) Ppopég Le

EMTOKI0 2,5%. T&hog 1°° érovg: 105,06 €|
avorokileton kabe 08 éva, xpovo avorokileton Tpelg (3) popég
ue emtokio 1,66%. [T&hoc 1°° érovc: 105,09 €

avortokileTon kaOe (58 éva, xpovo avorokileton dmodeka (12) popéc

ue emtoxio 0,416%. T&hog 1°° étovg: 105,12 €

avarokiletat kd0e Gs éva xpOvo  ovaTokileTon TplaKoOoieg eénva

névie (365) popéc pe emtokio 0,0137 %. T&hog 1°° érovg: 105,19 €

‘Eoto 611 0 avatokiopog yivetal v gopég to ypovo.

’ 14 8
To emoto emtokio — %.
v



. . Hapazipnyon: To telkd Kepdloio
Téhog 1°° érovg:

[ « K(l 1)V
v: +—
»

:
I
| 2.25K

3 2.37037K
2 44141K mAnowdler pe Tipnq  xopic vo

QTéveL Ko ovth elvan o aplBuog e.

Yoo «mePlod0  UETATPOTNG»  TAPA

TOAD UIKPN Y. TOV £T0VG ,

1000000

1

———— 10V £ToVC OgV EemepVA TO
10000000 00 £7OVS OeV GEmEpVa T

2,72 T0v apyIKoy KEQOANIOV.

[Mapatnpovue 6TL 0 TOTOG (v +l)
\Y%

2.48832K

Tote Aépe 60T1 1 akolovBia

S

2.59374K ] ( 1)“, ,
He  TLTO V+—| gEL Oplo TOV
\%

9
S

S

2.69159K
ap1Ouo e.

100 2.70481K

1000 2.71692K

10000 2.71815K

100000 2.71827K

1000000 2.71828K

10000000 2.71828K

LELEE



To e wc opro
O ap19udg dmwg damoTdoape givor Oplo g akolovdiog (v + lj :
\Y

Ag Kavove KATO10VE VTTOAOYIGLOVG.

4 1 4 14 14 4 Ié r
210 TOTO (v + — | koBn¢ o v yiveTon mapa ToAD peydlo (teivel 6To
%

dmepo) N TN Tov 1 nmAnodlet to 0.
\%

O uropovce AomOV KOVEIG ECOAAUEVA VO DTTOSTNPIEEL TWS POV 1
oyéon teivel 6to 1 ko apod 1o 1 vyopévo oe onolovonmote aplud Kavet
1, apa e=1.

‘Evog dAhog AaBog tpdmog mpocéyyiong tov BEpatoc eivon n okéyn Twg

1
aQeoL TO (v + —j elvon mévta peyaAvtepo tov 1, kon kabag kdbe apOpuoc
%

neyaATepog Tov 1 vyopévos oe kdmola SVVapN ALEAVEL TNV TIUN TOV,

1 A%
10TE 10 (v + —j yiveton mépo oA peydAo, Le v Vo TEIVEL GTO AmELPO.
\Y
Etvor @avepd 011 o1 péBodot mpocéyyiong g £vvolag Tov opiov mov
ypnoomomdnkayv eivon Adboc. To Kuprotepo TPOPANUA GTIG
wpoavapepBeice dradkacieg elval 0 EGPAAUEVOS YEPIOUOS TNE EVVOLOG
TOV OEIPOV.

O Khaooikdg alyePpikdg Loyiopdg Ba emAvoel To TPOPANLO.
Kabdg 6pmg n oyxéon (v + —] etva éva StdVLLO VY OUEVO GE KATO10
%

eKOET, 0G VO LEAETIICOVLE TIG 1O1OTNTEG TMOV SIOVOU®Y TN LOPPNG
(a+B) =Cla’ +Cya" B+ Cya" *p* +...+ C) " + C)B°

Me C. ovpPoriCope Tovg cLVTEAEGTESG TV HOVOVOH®OV o B "



Omnov (k+1) n Béon tov cLVTEAEGT GTNV AVATTLEY TG TAVTOTNTOG KO V
0 Babuog Tov dtwviopov.
Tpdémotr vroroyiop®dv TV cuviereotdv C,

Tpiywvo Pascal

Ovopdotnke £totl Tpog Tur| Tov ['dArov pobnuatikon

\Blaise Pascal (1623 -1662)| OV TO OVOKAALYE

15 10 10 5 1
1615 20 15 6 1

Emeon opmg n pébodog tov tpiymwvo Pascal eivar ypovoPopa yio moAd
HEYAAEC TUYLEG TOV V , EVTVYMG VILAPYEL EVOG TOTOG TOL LOG EMLTPETEL VL
Bpickovpe GAOVE TOVE AVTOVG TOVG GUVTEAEGTEG.

O tomoc ue ™ Bondeila TNC GLVOVAGTIKNC EIVAL:

| _ — —
"C = v! :v(v D(v=2)....v—-x+1) Apa
k!(v—-v)! K!
2 (l—l)
(1+l) :1+V(lj+v(v_—l)(lj + +(1) eV L
% % 2! \Y % 2! v
1 I 1
EYOVLLE: I+—) =1+1+—+—+...
KOPH A+ 21 3]
I 1 1
YUVENTMDG




O teTpaymvionog s vaepPoing

O| Gregorius de Saint — Vincent (1584 — 1667)|

o1 TPoomabeln TETPAY®VICUOD TNG LIEPPOANG
OlOMIGTMVEL, OTL OV Ol TETUNUEVEG TNG YPOPIKNG
ToPAoTOCNG TNG GLVAPTNONG UHeTOPdAAOVTOL e
YEOUETPIKN TPO0d0 TOTE TO eUPaddv mov PpiokeTan

HetoEy tov  Aova TOV  TETUNUEVOV Kol  TNG

vrepPoAng petafdiietor pe aptOunTikn tpoodo.

"Eotow x>0 ko 1>r>0

Av ol teTUNUEVEG
x, xr, xr’, xr .
aKOAOVOOVV YEMUETPIKT) TPOOSO
T pPadd
E1:1 —-r,
3
2 1 El_{_EZ:Z(1 - I"),
xr x# xr | E1+E2+E3:3(1 — I") e

aKoAovBovv apOuntikn Tpdodo
[Tpoxvrtel Aomdv 10 cuumépacua 6ti, To pPfadd mov Ppioketor peTa&y
TOV AEOVO TOV TETUNUEVOV Kol TNG LITepPOANC vIToLoyileTon pe

BonBeia ¢ AoyapBukng cuvdptnong.

AmodsikvoeTon OTL:

To eupadodv tov ywpiov =1




Otav 10 € cVVAVTA TO @

Aoyopr@uikn) omeipa
\O Jakob Bernoulli (1654 — 1705)| peAéTNoE TNV

AoyaplOuikn omelpa Kot v ovouace spira mirabilis
AMOY® TV omoviov ponpaTik®v 1810THTOV TS, TOL

™V KoOoTohV HETA TOV KUKAO TO TIO TPOCPIAEC

dtakoountikd potipo.

H AoyapiBuikn oneipa meptypdpeton wg
/ . \ KOUTOAN pE apetnpia éva onueio (tov
f @ / | TOAO) Kol avVEMGOETOL LLE TPOTTO DOTE M
andGTOGT TOV GNUEIDV TG 0O TO TOAO
Vo aEAVEL LLE YEMUETPIKT TPOOOO
EQOGOV 1 YOVIO TEPLOTPOPTC
av&dvel pe aplBuntiky tpododo. Kdabe evbeia mov diépyetor amd tov mOAo

TEUVEL TNV OTEipa VIO TNV 1010 YoVia.

a

2 To yeyovdg O0TL M

1]1 AoyoaplOuikn

omeipa

EYYPAPETOL OE

2 4 q

aprovikd opboymvia (0 AOYOG TV TAELPOV TOLG 1GOVTOL LE TOV aplOud

(@) TNV KATOTACGEL GTIC APUOVIKEG KOUTUAEC.

H AoyoplOpIKn
omeipa  eivar o
and TG KOUTUAEG

OV CLVOVTATOL

GLYVA 6T PUOT).

Ayfadoa Navtilog Zrepoeons I'adadiag
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Iedto c@apuoyns ekOeTIKNS —AoyaprOpuiknc

GLVAPTN OIS

» YYXOAOTITA: Xbponva pe tov vopo tov Weber-Fechner vtapyet

AoyapOuikn oyxéon peta&d arstnuoatog Kot peyédovg epebiopon:
Av S(aicOnua), K (otabepd oo Weber), R (uéyebog epebiopovn),
T01E
S=K-InR
> AYXTPONOMIA: To porvopevo peyeog petpdet n AQUTpOTNTe TOV

ACTEP®V AOYOPIOLKA, OGS KoLl TO UATL OVTOTOKPIVETOL ETIONC
AoyapBuikd ot Aaunpdotta: Eivar m=2,51nl+c, (m:porvopevo
néyedoc , Lpawvopevn Aopmpdnra, ¢ 6todepd mov e£0pTaTOL 0O TO
Opyavo (OVIXVELTY)) TOPATPNONG).

» XHMEIA: I'ia va meprypagel n o&dtnta £vog S10A0L0Tog
ypnoomoteitat o aplOudc mov cvpPoiileton e pH. EE’ opiopov
givar: pH=-log[H"]. ([H'] ivon n svykévipwon tov H' oe ypappoidovro
avd Aitpo). Eva 61divpa Bempeitat:

6&wo av [H']>107 (pH<7) kot Pacucd av [H <107 (pH>7).
> XEIXMOAOI'TA: XOppova pe tnv kiipoka Richter to péyebog R

€VOG 6EIGLOV evtacemg I diveton omd tov THmO:
R=logl/I,, 6mov I o opiopévn erdyiot Evroon.

» OEPMOAYNAMIKH: 11 ovown eviponia twv Clausius Kot

Boltzman. H evtpomnia evdg cuotiuatoc ekepalet To fabud
AmPOGOI0PLGTIOG TOV KO 1] LOONUATIKNY TNG EKQPOCT TEPLEYEL TN
royapBukn cvvaptnon: Eivon S=k-Inl" (k=1,38J/K givon n moykdopio
otafepd tov Boltzman, I' 0 apBpdc tov pikpokatooTacE®V TOV
avTIoTOLEl 6€ KABE LOKPOKATAGTACT] TOV GLGTNLLOTOC).

> OEQPIA ITAHPOD®OPIQN: £K10¢ amd TN PLOIKT EVIPOTIO LITAPYEL

KoL 1 TANpoPoplaxn evtpomnio twv Hartley ko Shannon. Ot dvo
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eElomoelg tov Shannon wov Bpickovroat otn Pdon g Bempioag TV
EMKOWVOVIOV glvatl:
[=-p-logyp ko
C=W-log,(1+S/N)
> AKOYXTIKH: H povada bel kot meptocdtepO 1pnGILOTOI00UEV

decibel(=0,1 bel) opiCovton pe T fondeia Twv deKadIKdOV AoyapiOumy.
Avtd ovpPaivet emedn to avti avramokpivetor AoyoplOuikd oty
OKOVGTIKT] 16V.

> EINIAPAYH THY OEPMOKPAXYIAY. ¥XTON EIAIKO PYOMO
ANAIITYEHY MIKPOBIQN — EEIXQY>H ARRHENIUS

-E/RT

pn=Ae
Omnov : p = e1d1kdg puOUOS avaTTLENG
A = otafepd Arrhenius
R = naykdéoa otabepd aepiwv
E = evépyela evepyomoinomng
T = amdAvtn Oeppokpacio
AoyapOuilovtog : In p=-E/RT +1n A
‘Eto1 elvan €dxorog 0 mpocdopiopog tawv A kot E. Ot tomukéc tnég e E
vt pikpofrokn avamtuén ivon 13 - 17 keal / mol
> PAAIENEPTEY AIAYITAYEIY — AIAYIIAYH ME EKITOMITH
XOMATIAION o

‘Eva copotidlo o arnoteleitol amd 600 veTpovia Kot 00 TpmTOVIQL,

1oyvpd cvvoedepéva petald tovs. Ta o copatiow, to omoia ivor Opota,
1e Tov moprva tov ‘He, ekmépmovon amd Toue 0oTodelc Tupfves KoTd,
NV a-010GTOC.

X' auto 10 €100¢ NG O140TACTC O OTOMKOG aPlOUOS TOV OTOLOV
EMTTOVETOL KOTA 000 e€ontiog TG AMOUAKPLVOTC OVO TPOTOVIWV, EVM O

Lal1koc aplOuog ELATTOVETAL KATAO TEGOEPAL.
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[Mapdderypa pag tétotog didlomaong sivat:

B8Uyy => P*Thyy + a + v + evépyera

A. EKMOMNH ZOMATIAIQN a

AcTalnig apyikog BuyaTpIKGS - Aropikog apifudg
TupAvag TTURAVES pikpoTEpOS KT 2

g 2 - AToiKr) pada
. s ' UIKpOTEDN KaTE 4
.!- ) it\ * ’.‘ ,.___J.:'__.
i i A Exmmoptmn
B NeTpdvio : L/ ocwpandiou a
MpuTdvio ‘ 4
He,

» PAAIOXPONOAOI'HXH - HMITIEPIOAOX ZQHY

H avaxdioyn g padievépyetag vanpée Eva and ta peyaAvtepo
EMTEVYUOTO TOV QUOIK®OV EMOTNUOV. METaED TV TAEOV GNUAVTIKOV
OTOTEAEGLATOV TNG AVAKAAVYNC TG POOIEVEPYELOG ELVaL T
POOLOYPOVOLOYN 6T, 1] EVPECT ONANOT TNG NAIKIOG OPLKTMV KoL
netpopdtov. H padioypovordynon amoterel o alidémotn néBodo ot
yewloyia yloti o puOudg pe tov omoio dacmdvTal To padlEVEPYA 1GOTOTO
elvar otabepog Ko dev ennpedletal amd KaveEva ynUkd 1| pUGIKO
napdyovra. O puOuoc ¢ padievepyovs NdoTaong EVOC 1IGOTOTOV
exepdletar pe MV nUTEPiLod0 {MNS TOL 1IGOTOTOV AVTOV.

Opopoc: Humepiooog Lmng Bewpeitan o ypdvog mov amatteiton yio
J1AGTOGT TOL HIGOV TVPN VA EVOG PASIEVEPYOD 1GOTOTOL GE £Val OETY L.
Edv Bswpricovpe 0tL apyilel n dldomaon VO padlevepyoL LAIKOD
Bépovg evoc k1hov, 1 dldcTOeN TOL GO0V KILoV Ba GuvTeEAEST o€ pia,
nuepiodo {mNG, 10 cd TOL VTOAOITOV VAIKOV, ONANdY| TO Eva TETAPTO,
Oa dlaomaotel oe pio AN Nuepiodo LoNE, TO WO TOL VTOAOITOV,

dNAadn to Eva 07600, o€ pia GAAN, K.0.K.
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http://www.geo.auth.gr/106/theory/radioactivity_01.gif

H apyn g padioypovordynone umopel va ek@pactel e 1o oynua 4 6mov
ypPNoLomoteitot £va VTofeTIKOd padleveEPYd UNTPIKO VAKO, LE nmepiodo
Cong 10 ex. ypOvov, T0 omoio dlaomdtal Katevbeiov 6to otabepd
Buyotpkd Tpoiov.

Y moroyilovTag 1o TOGOGTA TOV PASIEVEPYOD UNTPIKOV KOt TOL 6TafEpOD
BuyaTpKov UmTopovE VO TPOGIIOPICOVLE TNV NAKIN TOVL O&lyIATOC.

210 TAPAOELY Lo TOV GYNUOTOS, OTOV 01 TOGOTNTEG TOV UNTPIKOV KOl TOV
Buyatpucov eivar ioeg (avaroyia 1:1), yvopiloope 011 Exel mopérOer pia
nuuepiodog {mng kat 6T1 | nAkia Tov detypatog eivar 10 ex. ypovia.
Otav n avaroyia etvon 1:3 onuaivel 0t £xovv mapéAbel 600 nuumepiodot
Cong ko n nAkia Tov detyportog givar 20 gk. xpdvia eved Otav 1 ovodoyio
etvon 1:31 n nhikia tov delypatog eivar 50 ek. yxpovia apov 1 avaloyio

avtr delyvel mopérevon mEvTe NUITEPLOO®V (oNG.

Xpivog Padievepyd otonyxeio
Fgwe ermd 1/2 TrapEpeEIve 12 ST ChCFER
& oy, xpowie pEd i
MEeTe e .
20 s, gpdvia 14 3% Do orTroeerBryeE
¥
METE: e
30 e 1/8 T8 Seooryr i BepE

¥
15116 Seagraertapre
1H6 ¥

31732 SuemormrogrBee

Mem: e
4§ peo, Xpeieic

MerI awa
G gy, xpcvia

Ll

Ao to Stapopa padievepyd 1odtoma Ta omoio Bpickoviot 6T GUoT),
névte £yovv amoderybel onuovtikd yio v aldmotn padloypovordynon
TOV TETPOUATOV. To 160TOMTO 0VTA e T avTicToro otabepd BuyoTpucd

TOVG KO TIC NUITEPLOd0VG {mNg ToVG ametkoviovtal 6ToV Tivaka .
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http://www.geo.auth.gr/106/theory/radioactivity_04.gif
http://www.geo.auth.gr/106/theory/radioactivity_04.gif

2.TaPep6 100TOTTO Huimtepi6do¢
Padievepyo aToixeio
(Mpoidv didomaong) {wng
Oupavio- MoAupdoc-
238 206py, | 4 5 §igekart. £Tn
238 206
Oupdvio- MoAupdoc-
235 207pp, 713 ekar. éTn
235 207
MoAupdoc-
O6p10-232 |?*Th 208pp | 14,1 8ioekar. £Tn
208
2TpOvTIO-
Poupidio-87 | 8Rb 85r | 47 dioekar. £Tn
87
Kahio-40 | *°K Apyo6-40 VAr | 1.3 3i0eKar. éTn

[Taporo mov N Pactkn apyf TS POOLOYPOVOLIYNONG EIVAL GYETIKA OTAY|,
N OAn dadikacio eivor opKeTA TOADTAOKT Ko arwottel tn yprion axkpiav
Kol EEEOIKEVUEVOV 0PYEVOV, TOV QAGUATOYPAP®V HLalac. Ot avaAdceLS
LLE TIC omoieg TPOoGdtopilovTal 01 TOGHTNTES TOV UNTPIKDV Kol
Buyatpic®dv otoyeiwv Tpemel va ivor peyaing akpifelag kat yivovion o€
E01KA EpyacTNPO KAT® amd cuvOnKeg peyding kaboplotntag.

Ext6¢ and avto, pepkd padievepyd 160Toma OV O10CTMOVTOL KOTEVOELOY
070 BuyaTpikd TOoVg TPOIdV, dTWG NTOV 1 TEPITTM®GN TOV LILOHETIKOV
TOPASETYLOTOS TOV ODGALLE, YEYOVOS TOV KAVEL TNV 0VAALGCT OKOUT| TTLO
§VoKoAN. TV mepintwon tov ~ U, oxnuatilovon dekatpio evdidpeso
aotadn Tpoidvta, TPV oo TO0 GYNUATIGUE TOL TEAKOD GTafEPOD

, 206
6otomov ~ Pb.
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