APXE2 HAEKTPOMAI'NHTIZMOY
KAI THAEMIKOINQNIQN

Toopurnat{oyhou AvdpeEac
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ALaO LKOOTLKOL

2T0 nabnua 6o 606800V 2 npoodot:
* 1" MNpoodoc: Neumtn 26 Maptiov 13:00-15:00 (Mmopet var aAAa&eL)

e 2" MNpoodoc: Nepmtn 28 Matou 13:00-15:00 (Mmopet va. aAAAEEL)

e [La va UITOPEL VAL CUMHETAOYXEL KATIOLOC 0TN 2" mpoodo Ba mpeMeL va £XEL TTAPEL TNV 1N
npoodo Babuo > 5.

e Edooov o fabBuoc kal tn 2" mpooddou elval =5 o/n portntnc/dottitpla anaAAdcostal amno TG
eEETAOELC.

e OuLmpoodol Ba neplexouv 4 epwtnoelg Bewplag (cuumAnpwote ta Keva n noAAamAnc
grttAoync) pe apvntikn BaduoAoyia (-0.5) mov Ba divouv cuvoAika 4 BaBpouc Kal 2 AOKNOELG
niou Ba divouv cuvoAkd 6 BaBpuouc.

e To ibLo Ba LoYVEL KaL YL TIC EEETAOELG.

® XTO TEAOC KABe avaptnUeEVNCS SLAAEENC oTNV aoUYXPOVN UTIAPXOUV EPWTNOELC OTTO TLC OTIOLEC
Ba pogpyovTal ol EpWTNOELC Bewplac TwV ITPOOdwWV KoL TNC EEETAOTLKAC.



Meplexopevo Mabnpoatog

HAektpootatiko medio (Baoikol vouol, nAeKTPLKN pon)
Katavoun ¢optiwv, SINAEKTPLKA

Baolkeg e€lowaoelc nAektplkov medlou, pon peUMATOC
Moayvntootatiko medio (faoikol vopuol, poyvntikn pon)
HAeKTpOHAYVNTLKA EMAywyN

Kivhon ¢optiwv

E¢lowoelc Maxwell

Entinebo kOpa

HAektpopayvnTikn aktvoBoAia

Odnyoupevo Kupa Kupatodnyol



TNAETUKOWVWVLEC

Me TOVv VevIKO Opo ThAemikowwviec, (telecommunications),
xapaktnpiletol n kaBe popdnc evouppatn, OCUPMATN N OTTIKNA
ETILKOLVWVLO TIOU TIPAYUOTOTIOLELTOL OVEEAPTATWE ATTOOTAONC.




HAekTpopayvnTK oKTVoBoAL

* H HAektpopoyvntikil aktwoBoAio eival eKMoOuUn OTov XwpPo
NAEKTPOUAYVNTLIKNG EVEPYELOC UTIO HOopdN KUMATWY TTou ovopalovtol
NAEKTPOMOYVNTLKA KU LLOLTAL.

* To. NAEKTPOMAYVNTIKA KULOTO E€LVOL CUYXPOVIOUEVO TOAQVIOULEVO
NAEKTPLKA KOl poyvnTKa media ta omolo TaAavitwvoviol o€ Kabeta
eniineda pPeETAEL TOUC KAl KABeta mpoc tnv OLevBuvon Ouadoonc.
Awadibovtal o0Tto KEVO ME TAYLUTNTA (ON HME TNV TOXUTNTIO TOU
dwtoc (€=299.792.458 m/s) aAAd KoL pEoa otnV VAN ME Taxutnta Alyo
LLLKPOTEPN AT’ TNV TAXUTNTA TOU PWTOC.



https://el.wikipedia.org/wiki/%CE%95%CE%BD%CE%AD%CF%81%CE%B3%CE%B5%CE%B9%CE%B1
https://el.wikipedia.org/wiki/%CE%9A%CE%B5%CE%BD%CF%8C
https://el.wikipedia.org/wiki/%CE%A4%CE%B1%CF%87%CF%8D%CF%84%CE%B7%CF%84%CE%B1_%CF%84%CE%BF%CF%85_%CF%86%CF%89%CF%84%CF%8C%CF%82
https://el.wikipedia.org/wiki/%CE%A4%CE%B1%CF%87%CF%8D%CF%84%CE%B7%CF%84%CE%B1_%CF%84%CE%BF%CF%85_%CF%86%CF%89%CF%84%CF%8C%CF%82
https://el.wikipedia.org/wiki/%CE%A4%CE%B1%CF%87%CF%8D%CF%84%CE%B7%CF%84%CE%B1_%CF%84%CE%BF%CF%85_%CF%86%CF%89%CF%84%CF%8C%CF%82

5G network architecture as illustrated in Public Safety
Perspective: A 5G Worldview by National Institute for
Standards and Technology
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MaOnuatiko¢ QopUaALoUOC



Awovuopoata oto Kapteolovo ZUoTNUo ZUVTETOYLLEVWVY

Eva dLavuopa eival Toautoxpova AB B
—> €va euBuypappo TURMa Ttou cuvdEeL SUo onueia, A kat B /
—> €va euBUYypAULO TUAMA TTOU po¢ SNAWVEL av ItNyaivou e armo A

10 A oto B 1 amo to B oto A, dnAadn £xeL katevBuvon. (a, a,, a,)

d

To dlavuoua xapaktnpietal amno TG CUVIETAYUEVEG TOU a, a,, a,.

a=(a,, a,, a,)
a =a,X+a, y+a,z

X, ¥, Z ta povabdiaia Stavuopata ou sival mapdAinia
OTOUC AéOVEC X, V, Z a,



14

Mpaéelc pe dStavoopata

—

{ ! _ i —> _ A A A
Eotw duo dlavuopata a=(a,, a,a,) n a=ax+a, y+a,z kol

b=(b,b,b,) f b=bk+b §+b32

e Opiloupe we pdoBeon 2 SlavuopdTwy a Kot b TV npaén:

3+ b=(a+b, a+b,at+b,) 2 atp

-

b

e Opiloupe WC TTOAATAOCLAOHO HLoc oTaBepdc A pe Stdvuopa a we e€AC:

Aa=(Aa,, Aa, Aa,)



EcWTEPLKO YWVOUEVO 2 SLOVUGLATWV

- - A

Eotw duo dlavuopata a=(a,, a,a,) n a=aX+a

,Y+a,Z ko

b=(b,b,b,) f b=bg+b,§+b,2

y

Opilw TO ECWTEPLKO YLVOUEVO UE 2 TPOTIOUG: 2

=a, b,+a, b +a, b, Yo

ol

1°¢ tpoOMoOC:  a-

b

20¢ tpomoc:  3-b = [3]|b|cosO

Orou |a]|b| givat ta pétpa twv Suo Stavuopdtwy Kat O givot HeTaly Toug
ywvia.

MNpocoyxny! To €OCWTEPLKO YWOMEVO Suo Slavuopdatwv Eeival €va
BaOuwto peyeboc dnAadn Eva anAoc aplOpoc. Asv sivan dtavuopo!




Mo ta Staviopato a kat b émou

KOl
b=(b, b, b) i b=bK+b §+b32

opllw TO EEWTEPLKO YLVOUEVO E
2 TpOTIOUC.

E¢wtepPLKO YIVOUEVO

1°S TPOTOC

>
<>
N>

I * *
Qg tnv opilovoca: axb=la, a, a,

-
a

X

b

b b b

X ) Z
—— = A (l\ (l: A (l‘ (l: A (l‘ (l\
axb=x| -y 14+ Z :
b, b b. b b. b,

(a,b.—ba. x = (ab.—b.a.)y +(a,by—b,ay)Z



E¢wtepPLKO YIVOUEVO

296 TP OTTOC:

To e€wTtePLKO Yywvopevo duo dltavuopatwy a, b opiletal wc:

N

axb= ﬁ|5’||b|sin0
g - A
Ormou O ewval n ywvia petaéu twv dlovuopatwy a Kat b, 1
0 povadiaio dlavuopa mou €xel dtevBuvon kabetn oto
e d - ’ 7 1 /4
eminedo Twv a,kal b, kot popa TETOLA WOTE N SLATETAYUEVN

’ - - A ’ ’ ’
pada (a ,b, n) va elval Betikd TPOCAVATOALGUEVN
(kavovag tou de€lootpodou KoxAla).

Mpoooyxn! To efwteplkd ywopevo Suo
Sltavuopatwy eivol Eva SLavucpoTiko peyedoc.

S)

ol

Q)



Metoo kat Movadixiax Atavoouata

A £=(1.0.0)
$=(0.1,0)
Z=(0.0.1)

il /

e Ta magamavw davOoUATA £IVAL HOVADIALX ETTELON EXOUV UETOO
00 HE TNV povada. To HETEO evOg DaVLOUATOS 00ILETAL WG

B|=\a; +a} +a’ =23

e KaBe diaxvvoua a umooet va yoadtel kat wg

- A A A
a=aXx+ay+alz



[otomTeg 'tvopevawv

1

=
|
=

—~ G}
.?m To 1)

. T = 1.2
< ~ : ~

> X to IS |
? . —
o M1 . u_u e
+ 0 e = 2
T X x T =
(T I C TR "
I I . ~ T
o To TR [ —
— x g I
2 12 fu X =
+ + ) X
O
. T —

T (=

X



Meopkeg OOTNTES

, . , — - , , .
* AUU bl(l\’UUHHT{I d KAl b VXL K(]GET(Z AV KAl }.10\'0 AV,

a-b=0

e Avo diaxvoouata a kat b etvatl magaAANAa av kat povo eav
VTTAQXEL Ml otaBepa A TéTOolx OTE:

b=/a

e [ Tax HoVAdIAIAX DIXAVVTUATA TIOV OQIOAHLE TIQLV:

A AN
XXy =12
NN A
VXZ=X
AN A
ZxXX=Y



* LT0 KVAIVOQIKO CUCTIUX CUVTETAYHEVWY, KaBe onuelo (x,y,z) oTto

X@woo kabooiletat amo tee1g aptbuove (p,d,z) 5

X=pCcos¢
; 9.2)
y=psing
=2

¢ Ooco adooa Ta dlavLoUATA UTTOQOVVE
v avantaeaotabovv 0to KLAIVOQLKO
CUOTIHMA CUVTETAYHEVWV WS EENGC:
—r A A A
a=ap+a,p+al
e Tadwuxvvouata 9, kat z etvat

Hovadlaix kat kabeta petadv Toud. . R
’ ’ ’ A v
AtvovTal amo TIC OXETELC: P = COS PX + Sin Py

$ = —sin ¢X + cos gy

2=72



* 270 0QAIQIKO CUOTIUX CUVTETAYHEVWY, Kabe onueto (x,y,z) oTo
Xw0o kaBooiletat amo toelg agtbuovg (r,0,0)
4

X=rsinfcos ¢

y =rsinésing¢

=rcos @ |

¢ Ooo adooa T DIXVLOUATA HTTOQOVVE
va avamagaotabovv 0To oOaIQIKo

CUOTIMA CUVTETAYHEVWY WS £ENC:
—r A A A
a=ar+a,p+a,l

e Tadwxvvouata r,0 kat ¢ etvan
novadiaia kat kaBeta petalv touvg.

’ ’ p . A . . A
AlvovTal amo TIC OXETELS: £ = sin @ cos ¢X + sin @sin ¢y + cos 02
A

0 = cos Ocos ¢k +cos Osin gy —sin 62
® = —sin gR +cos ¢y



* Ol HeQuKeS TTARAYWYOL XOTOLHOTIOLOVVTAL OTAV €XOVUE
cvvamoelg ToAAwV petaPAnToy. I'a i cuvaptn o) dvo
LeTaPANTV f(x,)), O «€TUOTUOS TOOTIOS» VA OQLOOVLLE TIC
TROAYWYOULS ELvaLl 0 €ET)C:

f (X9, 50) _ m J e y)—f(x, v,
MepLKEG ox X—>Xo X—X
Napaywyot !
f (X5 Yp) I J e y) = f(x v)
" = 111m
oy Y=o Y=Y

e YTV TOALN, UTTOQOVLLE VA VTIOAOYILOVLLE TNV UEQLKT] TTADXYWYO
LS CLUVAQTNONG WS TOOC KA UETAPBATTI) XONOLOTIOLWVTAS OAX
ooa E€QOVLE VI TIC oLVNBElS TapAYWYOUS, AVTIHETWTIULLOVTAG
OAec TIC aAAeC petaPAnTeg we otabepEc.



Meptkax maQadelyuata

o av f(x,y)=x+y?, 101e O £xovpe 0f/0x=2x adov omwe elmape O
Oewoovue mwe 1y etvat otabeox omote o(y-)/0x=0.
* [lapopowx Oa exovue of/oy=2y.
MepLKEG

, " : - 1= 34173
Napdyoyor LTV TEQLTTTWOT) OTIOL f(X,1)=x>+Y




* OiTteAeoTeg elval HETAOXNHUATIOMOL TTOV MAS METAPEQOVV XTIO ML
TUVAQTNON O€ Ul XAAM.

 ['x mapaderypa o teAeoTg ¢ maoaywytong d/dx
HeTAOXNMATICEL Hix ovvaETNoT f oV Taaywyo ¢ df/dx

e MTmTOQOUUE VX 0QLOOVUE TEAECTES OL OTIOLOL LETATYTHUATICOVV LUK
OLAVLOUATIKT) 1) PABU@T CLVAQTNOT) O& X AAAN DIAVLTUATIKN

1 PaBuwt) ocvvaoon.

Teleotéc

* O mowTtog TeAeoTg ov Oa yvwoloovue etvat 1 kKALOT) piag
PaBuwtnc cuvagmong,

Vf(\' 9»)_

 To ovuPoAo V ovoualetat «avadeAta»



* ToavadeAta umoget va Bewonbet we evag teAeoc-Olxvvoua e
«TUVTETAYUEVES», V=(0/0x, O/0Y, 0/0z)

e MmoOQOUUE €ETTOUEVWS VA 00LOOVHE DIADOQES OQATELS TOV TEAEOT
OKETITOUEVOL TIS WOLOTNTES TWV DAVUOUATWV.

e Tix mapaderypa otav MOAAATMAQCIACOVUE EVA DIXAVVOUA UE VA
aQlBuo exovue:

j&=(4a,. la,.la,)

TeAeotéc

¢ Me TtoVv 1010 TQOTIO:!

Cfn 6]01\ O A
VF (x, V,2)=—X+—YV+—1Z
Ox y 0z

e Tlapatmpeiote mweg n f oV ovola exet petadepbel oe kKabe
ouvvioTwoa Tov V=(0/0x, 0/0y, 0/0z) 0TS TEQLTIOL KL OTNV
TLEQUMTWOT) £VOS TOAAATTAQTIACTHOU DlaAVOOTUATOG pe aQlOuo!



¢ H amokAion (e0wTe0ko yivouevo tov V He DIaVUOUATIKNY

gLVAQTNO))
V- A=—2+— 2 — a-b=ab +ab +ayb,

ox Oy 07

e To curl (e&wTeQko yivouevo tov V pe dlavuouaTikl) cuvaoTnom)

-~ A -~ -
-~ — (0A 0A A (A, A \r (CA, 0A_ )4
('.\’ Oz OZ (074 CX ('_\'

T

axb= (a.‘_l): — l)'\,u: )X-(a,b. —-b.a)y+ ((l_‘_lz\. -b ay)z




TeAeotéc

AarAaoovi ALOVUOUOTLKAC ZUVaPTACEWC A

IJ

VA=V’AR+V'AF+V'AZ

Ot facikot VOOl ToL NAEKTOOUXYVNTITHMOV TTov B
xoqolpo'mn']oovps YIX VA HEAETIOOLUE TNV OLXdOOT TWV
ONUATWYV ehcponLO\ TAL TTOAV TUO_EVKOAQ AN TV TOLWV
TeAe0TV IOV 0Qloa ke, ONAad VXA, V-A ko Vf




AOPIZTA OAOKAHPQMATA
H oAoKANpwan €ival n avtioTpoen TTpagn

TNC TTOPAYWYIONC
, .dE
AnAadn av 1oxUel Y = f(x)
A

Oa EXOUUE J f(x)dy=F(x)+C ©Omou Cotabepd.

21N Puaoikn n otaBepd C uttoAoyileTal ATTO KATTOIEC
OUVBNKEC (APXIKEC N EVOIAUETEC) TOU TTPORANMATOC.

[0 va UTTOAOYIOOUUE £va OAOKANpWHA
XPNOIUOTTOIoUME KATTOIA HEBODO OAOKANPWONC

To adpioto oAokAnpopa eivar TYNAPTHEH




OPIZMENA OAOKAHPQMATA

‘EoTw ouvdpTtnon y=1X) ue y
edio opiopoU a<x <b.

Xwpiloupe 10 TTEDIO

OPIOHUOU O€ TTOAAG HIKPd

TuApaTa AX: To KEVTPO TWV

OTTOIWV €ival TO X

y=1(X)

Edav atro 10 X; Kal ye Baon 1o X
AX: pEpoupe opBoywvid

TTAPAAANAETTITTEOA PE VYOGS TO ’ .

f(x)) Ba £xoupE: S'= Y1 (f(x)Ax;) = fa f(x)dx

OTtrou N10 TAB0G TwV AX: 0Ta oTTOi0 XWpPICAWE TO
didotnua ab kar S” euBadov Tou diapépel Aiyo aTré 1o
£UBAdAY TNC TTEPIOXIC TTOU TrEPIEXETAl METAEU TNC A X) Kal
TOU Aacova X.

To oplOMEVO

oAokAnpwpa
glvoll oLPLOMOC




EnwopmuAla o
O L . -
Kol ' ; b X A—LLL y
ermempavela N
oAoKAnpwpata A
z X ) c
B | L~

HIH]
h_"l._-.t Wiy
..'I.

Cf(r)ds /[gde

Otav £xw eTKOUTTUALOL KoL ETTLETILD AVELQL
OAOKANPWHOTO TO LETATPETW OE ATAQ OPLOUEVA
OAOKANpwWHOTA YLO VO TOL ETUAUCW.
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