


Ewova: O mivakag gAéyyov o€ éva mAoTiplo Bonba tov mAdTO va
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Alavuopata

O 2TNnV HEAETN TNC Kivnong elval amapaitntn n xpnon tng
£vVvoLaC Tou SLavUopaTog

o Alavuoua 0A: TIPOCOVATOALOUEVO EVOVYPOLULO THHLOL
0 Méetpo

O AlevBuvon
o Q®opa

O KapteoLAVECG CUVTETAYEVEC
O Xy — TETUNUEVN

O Yo — TETOYMEVN
0 0A = (xg,Y0)




Alavuopata

O MOALKEG CUVTETOAYEVEC

O Xto tpiywvo OAB:

0 xo = pouvv(f) = pcos(H)

0 yo = pnu(6) = psin(0)

OTIOV

p =04 = x5+ .

O lMw¢ MPOoKUTTEL N ywvia 67?
O Ao to opBoywvio tpiywvo OAB

e@(f) = tan(f) = iﬁ = 6 = arctan
0

o lpadn mohwkng popdng: (p, 0)




Alavuopata

0 MéEtpnon ywviog
Va

Fwvieg oto (—Tr, ] avti tou [0,2)

a

MropoUUE va LETPAUE YWVIEG eite oTO SlaoTnua
[0,21), eite o€ omolodnmote SlaoTnpa SLAPKELOG
21 MpotipoU ue va eKPPALOUE TIG YWVIEC oG
oto Siaotnua (-1, 1], kaBwg Kal n cuvaptnon
avtiotpoPnc ePpaATTOUEVNC ETILOTPEDEL YWVIEC PE
QPVNTLKO TIPOCNLO.




Alavuopata

O MOALKEC CUVTETAYUEVEC

\—/

o Napadeyupo:

O Bpeite tnv mMoALkn popdr tou SLaVUGATOG LLE CUVTETAYUEVES (Xq,Yo) =
(1,1) ko Uctspa QUTOU UE CUVTETAYMEVEG (Xg,V0) = (-1, -1).
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Alavuopata

O MOALKEG CUVTETAYUEVEC

0 AL6pOwon ywviacg

@

XPNOLUOTIOLOU UE TNV TIAPOKATW TtopAoTacnh otav
B€Aoupe va UTTOAOYIOOUE YWVIEC OTO XaPTL HaC

(umoAoyiloupe povo Ty arctan (%) otnv
aplBpopnxavn).

J

\—/

O Mo €va dLavuopa UE CUVTETAYUEVEG (X, V), N ywvia tou Ba oxnpatifel

Ue Tov afova x’'x Ba eivat

(

arctan(g)

+3

T

P
undefined

ifx >0,

arcta,n( )+7r ifr <0andy >0,

arctan(~) —m ifz <Oandy <0,

iftx =0and y > 0,
ifr =0and y <0,
ifx =0andy = 0.

kot O avrkeL mavta oto Swdotnpa (—, ].




Alavuopata

o lwvia (onueiwon)

O Ta POYPOUUATLOTIKA TLEPLBAAAOVTA TTOU £XOUV
naOnuatikee BLBAL0ONKeC (0Aa dnAadn ©) €xouv ouvnBwC
SUO CUVAPTNAOELC YLOL TOV UTTOAOYLOMO TNG YWVLAC EVOC
SdlavuopaToc:

O Tnv atan(c), pe ¢ = y/x, to Adyo SnAadn tnG TETAYHEVNG
NPOC TNV TETUNMEVN

O Tnv atan2(y, x), mou naipvel duo opiouata, T0GO TNV
TETUNUEVN X OO0 KOl TNV TETAYUEVN Y

0 Npodavwe n 2" unoAoyilel mAVTIA TO CWOTO ANMOTEAECHA
yoti Aapfavel un’odn ta npoonua Twv X, y




Alavuopata

o |dlotnTec SLavuouATWY

o lootnta SLovVUoUATWY

0 1610 pETpo Kot katevBuvon

0 NpocBeon Slovuopatwy




Alavuopata

O |16l0TNnTEC

O AvtlpetafstikotnTa
OA+B=B+A4

O MpoostalplotikoTnNTA
0A+(B+C)=(A+B)+(C




Alavuopata

O ApvNTLKO dLavuopa vog SLavUoUATOC A
0 Opiletal w¢ to dlavuopa ekeivo mou otav npootebel oto
X, nog 6ivel to undeviko dtavuopa, SnA. A+ (—K) =0
o Mapadeypa:
o Mp&€n A—B = A+ (B

l,‘
e d
U
B /
/
U
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Alavuopata

O MoAAamAaoLoGHOG SLavUoHaTOC UE apLlBo

O To Stavuopa dlatnpet tn dtevBuvon, aAla aAlalel (mBavwg)
N $opA KoL TO LETPO TOU

oB=mAmeR= |§| = |m||/T|

,avm >0

,avm < 0




Alavuopata

O H ypadikn peBodoc eival BoAikn yia amAa i dtatconTtika
npofBAnuaTa | we MPwWTo Bripa tpLv Kamola AAyeBpa
O o peyaAutepn akpifela kat evxpnotia, MPOTIHOUME TNV
aVAAUCON 0 CUVIOTWOEC (L KABEeTN KoL pa tapdAANAn
oTov X-aéoval)
A=A +A4,
_’y \

- -
A




Alavuopata

O MNoAAEg dopec ekdppaloupe ouvBeTa Slavuopata
UE OpouC povadiaiwv Stavuopatwv 2

> 7

0 Movadiaia dtavoopata i, J, k

0 Exouv petpo 1 (povada)
o lMeplypadouv evav atova (dtevBuvon) ¢

ol-x]—-oyk-oz

0 KaBeta petaL toug
0TL]JLKTLK




Alavuopata

o To dtavuopa A ot éva eninedo uropel va ypadel wg
A=A+A,], AyA,€R

LLE xpNon Twv povadlaiwyv dlavuouatwy

0 Awavuopa Béong
O Inueio A (xg, Yo)
07 =04=x0+ v
O OL CUVIOTWOEC TOU T €ival oL

- -
Xol, Yol




Alavuopata
OR=A+B
OR = (A, i+ A,]) + (Bi+B,j) &

OR = (A, + BT+ (4, +B,)]
O ue

R, =A, + B,

R, =4, + B,

0 Mp0ocOeon GAwWV TWV X-CUVLOTWOWV KOl OAWV TWV Y-
OUVLOTWOWV

o|§|=\/R§+R§=J(Ax+Bx)2+(Ay+By)2

+1T, av

R Av+B Av+B / XpeLaletol, Omwe
_ Ry _ AyThy _ —-14yThy :
X XX XU dradaveLla




Alavoopota

o Napadeypa:
O Bpeite 10 ABpolopa Twv SLaVUCUATWY
A= (20+2)

B = (21— 4))
TOCO0 O€ KAPTEDLOVN 000 Kal O€ TOALKN popdn

8 voA - —

C=RA+D3 = (2 + 27') + (2U-47)
(2-\-2}?—\— (’2~'~|>T

8\‘ cw-‘))

\Sqlér(-z? - (o = 2{s \ . CQB,—QG°)

S fw =2 (-4

Y




Alavuopata

o Napadeypa:
o0 Eva poumot agpodpopiouv mpoxwpad 25m NA
arno 1o onueilo adetnpiag tou. O alyoplbpocg
avoyvwpLong eUmodiwv Tou To OTAUOTA KoL TO
«OTEAVELY 40m og SlevBuvon 60° BA, omou Kal
Bplokel To onpeio eAéyxou Tou (Aeite To oxnua).
Bpeite TIC CUVIOTWOEC TOU POUTIOT yLa KABEe
klvnorn tou.
Opiote_)uq OUVLOTWOEC TNG OUVOALKNG HLETATO- —90
monG R tou poumnort. Bpeite pa ekdpoon
yla To R HE OpouC povadlailwyv SLavuopUATWVY.
TLBa cuvEBalLve v TO POUTIOT ETIPETE VAL ETILOTPEYEL 0TO onueio adetnplag Tou, HeTA

TNV enadn Tou E To onpeio eAEyxou Tou; Moleg ouvioTwoeg Ba mepLleypadav tnv
nopeia tou; Mota Ba Ntav n katevBuvon Tou POUTOT;

—10

Obstacle




Alavuopata

o Napadswyua — Avon:

o ‘Eva pounot agpodpopiov mpoxwpd 25m NA

amo to onpeio agetnpiag tou. O alyoplOuog
avayvwpLong eUmodiwv Tou To OTOUOTA KAl TO
«0oTEAVELY 40m og SlevBuvon 60° BA, 6mou Kal
Bplokel To onpueio eAéyxou Tou. (Asite To oxua)

A.  Bpeite TIC CUVIOTWOEC TOU POUTIOT YLa KAOE
Klvnon tou.
—

ME’(o( %éf)@.‘,i nckqe'cg‘)acx To B é"CQk

} CLLGT ¢ v Swav; e To G—'—\-?JO a%ibnéuxn
§ <o (o,0)

NE, \_(L/“) xﬁgg,:\,o( FAZ(\OV\,.S C \.BVN&\Q: &\qvéc\,ep‘(u_

| O Juuvf?‘a gvor 60O 0'(0\ © &&vucl,q B yeu ~q5° 6\°<

&(6\10(}0. A




Alavuopata

o Napadswyua — Avon:

o ‘Eva pounot agpodpopiov mpoxwpd 25m NA

amo to onpeio agetnpiag tou. O alyoplOuog
avayvwpLong eUmodiwv Tou To OTOUOTA KAl TO
«0oTEAVELY 40m og SlevBuvon 60° BA, 6mou Kal
Bplokel To onpueio eAéyxou Tou. (Asite To oxua)

A.  Bpeite TIC CUVIOTWOEC TOU POUTIOT YLa KAOE
Klvnon tou.

—_—

- - = -
l_\:A<+Aj:Ax'L+A\\)'J
l' Cc3<-‘f6°> = RS- ‘SE o RATF T m
- 2.
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B =0 GY T, A= (A1 + C1R3m) |




Alavuopata

o Napadswyua — Avon:

o ‘Eva pounot agpodpopiov mpoxwpd 25m NA

arno to onueio adetnpiag tou. O alyoplOuog
avayvwpLong eUmodiwv Tou To OTOPOTA Kal TO
«oTéAVELY 40m og SlevBuvon 60° BA, 6mou Kall
Bpiokel To onueilo eAéyxou Tou. (Asite To oXNUQ)

B. OplOTE TIG CUVIOTWOEC TNG CUVOALKNG LETATO-
Tiong R tou POUTIOT. Bpeite pla ékdppaon yla
R HE OPOUC Hovadlaiwv SLavuouATWV.

- (423U (7% )] 4 (20m)T 404 F )]
= (1) 4 (AT ) T

2 = (37.%, 1%)




Alavuopata

o Napadswyua — Avon:

o ‘Eva pounot agpodpopiov mpoxwpd 25m NA

amo to onpeio agetnpiag tou. O alyoplOuog
avayvwpLong eUmodiwv Tou To OTOUOTA KAl TO
«0oTEAVELY 40m og SlevBuvon 60° BA, 6mou Kal
Bplokel To onpueio eAéyxou Tou. (Asite To oxua)

c.  TiBa cuvéBalve av TO POUTIOT EMPETIE VAL ETILOTPEPEL
OTO onuelo adetnplag Tou, HETA TNV €Madn Tou
LE To onuelo eAéyxou tou; Moleg ouviotwoeg Ba
nepléypadav tnv nopeia touv; Nota Ba Atav n KaTeL- —90
Buvon Tou pounoT;

Obstacle

é\QvUQ\-O& _‘—RA ﬂtelée‘;(?& v ]VI—C.O‘;\,‘?/VY! neeéjc(
—p = [T (AT ]
= (4.2 0)T 4 (-1% WS)_“’

—_
N orvtelDov e < - R evw v ocwtidemn e R




Alavuopata

—

0 Eotw duo dtavuouata 4, B

O To ECWTEPLKO TOUC YIVOUEVO €ival pla fabBuwti mocotnta (=
apLOpocg) mou opilletal WG

A - B = |A||B| cos(0)
e 6 tn petaL Toug ywvia

To ECWTEPLKO YLVOULEVO OXETL{ETOL ME TN
€vvola ¢ MPoBoANG ToU VOGS SLavUOHATOG
oto AAAo Ko pag mAnpodopel «noco» ano

10 éva SLavucpa «Seixvel» otnv idla
katevOuvon pe to aAlo.




Alavoopota

A-B = |A||B| cos(0)
O Avtipstadetikotnta

A-B=B-A

O EmpeplotikotTnta

A-

O ELOLKEC TIEPLITTWOELC
0AlLB= A-B=
o/TTTz?:A B— |A||B]

o ATLB=A-B=—|A|B|




Alavuopata

-

o Movadiaia Staviopata 1,7, k
0 Oplilouv €va 3A xwpo

O EUkoAa amodelkvuetal (kavte to! ©) ot

]".
j’.

— k-
— k-

> >
L1l
U]

ol A=AJd+A,]+Ak, B=BdI+B,j+Bk
EXOVE

A-B=A.B,+A,B,+A4,B,




]
A-B = |A||B| cos(0)

Alavuopata

o Napadswyua:

O Bpeite 10 EOWTEPLKO YIVOUEVO Kl TN Ywvia
LETAEL TwV SVO SLAVUOUATWVY

A= Qi+3)

L B =(-1+2))

TPyt o A-D = AP 1 A:)B—j . KO

A-p = (204 3 (-T+ QJ‘) = 2N r(z2)=-23¢=4]
= fpoy S cu e = AT O

YRR

\R\ = {ovs ¥ = 5
1B\ = Jeg = (3

g .
Aee %:C°§\<@> 2 6o




Ewova: H Omepa tou Zidvel eival ToALXwWPOG TEXVWY BedUaTog 6To
Yidvel g Avotpaiiag, éva amd ta o Staonpotepa Kripla Tov 2000
ALOVA KAl ATTOTEAEL Evav aTTd TOLG GNUAVTIKOTEPOUG XWPOUG AGKNOTG
TEYVWV OTOV KOOUO. Xxedldotnke amd tov Aavod apyitéktova [iepv
0UvToOoV Kal EYKAWVIAOTNKE eMoNuws Ti§ 20 OktwPpiov 1973. Xt
oxedlaomn Tou XpeLdoTnKaY TIOAAEG SLaPOPLKES EELOWOELS, ONA. EELOWOELS
TIOV TEEPAXUBAVOUV TIAPAY®DYOUG TIOAAWY HETABAN TOV.

Duowkn yLa
MnxovikoUC

MnXovLIKA

Mabnpatiko Ynopabpo:
Mapoaywylon - oAokArpwon
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Napaywylon - oAokARPwWon




Mopaywyoc

0 Av f(x) ouvexng cuvaptnon Tou X TOTE 0PL{OUE TNV TTAPAYWYO
NG ouvaptTnong wg

TEPLTS Y (hd (.

X—X0 X — xO

0 H napaywyoc¢ ekdppalel moéco ypnyopa (puBuoc petooAnc)
puetafaiAetal n cuvaptnon f(x) cuvaptnoeL ToU X

0 H edamtopévn plog ouvaptnong f(x) oto onueio xy £xeL «kAlon»

(ouvteleoth StevBuvong) f'(x;)

}’=f(xo)x+,3

, " d* .
0 2" napaywyog: ' (x) = ﬁf(x) | \J
, d3 / f(x)

o 3" napaywyog: ' (x) = ﬁf(x)
K.O.K

»
»




Mopadywyocg
Kavovec
d d
—(af(@) +bg()) =af' @) +bg'®)  ——f(9®) =g'C)f (9(x))

d(f@) _ (F@gx) - g ®fx) 4 oveeR
dx\g(x)) g2(x) dx =

d . , A1\ f@
FU@IW) =@ +9 W 1(r5) =5

Napdaywyot

d -1
—x"=nx""'VneR

d
—ln(f (x) = f' (x)% 2 Sin(f () = f'(x) cos(f(x))

£ cos(f () = ~f () sin(f(x)) 2 @ = Q%




OAokAnpwpa

O To oAokAnpwpa eival — oxedov — n aviiotpodn npacn tTng
TIOPOLY WYLONG

14 d 14
o Mo napddeypa, av ax3 = 3x?, tote

f 3x%dx = x3

O Me aila AoyLa, otav BEAw va utoAoyiow To OAOKARPWHLOL ALOLG
ouvaptnong F(x), avalntw pa cuvaptnon f(x), n onoia
ovopadletal mapayouvoa, tTnv onoia av napoywyiow Oa mapw tnv
F(x)

O To mapamnavw oAoKANPWUO OVOUALETOL XOPLOTO OAOKANPWLLL

O To a0ploTo OAOKARPWHA ELVOL TIAVTA LLLOL CUVAPTNON KATIOLOC
aveéaptnTng LetaPAntC (onwe to x edw)

0 To cupBoAo dx pac dnAwvel tn uetaeBAnTn oAokAnpwonc




OAokAnpwpa

O 2TO TPONYOUUEVO TIAPAOELY QL
d

dx
MopatnpnoTe OTL LOXVEL Kall

d
E(x3+c)=3x2, VceER

x3 = 3x?

KOlL AP QL TO TILO OWOTO Ba NTav va TToULLE OTL

f3x2dx=x3+c, YV cER

O H mo onpavtkn wdlotnta tng oAokAnpwong sival n
VPOHHLKOTNTA:
] (af(x) + bg(x))dx =af f(x)dx + b g(x)dx




OAokAnpwpa

O Mo yevika Aownov, av F(x) = f'(x) tote

JF(x)dx = Jf’(x)dx = f(x) +c, V ceR

O Avtibeta, eva optougvo ohokAnpwpa YpadeTal we

f bF (x)dx

a
Kol UTtoAoylleTall WG

b e
| Fedx =] =1 - r@

O To oplopEVo oAoKANpwHa gival tavta evag aplBuog — OXI pa
ouvaptnon (ota mAaiolo Tou pabnuatoc)
O ... KoL TtoTE Oev meplhapPavel otabepd ¢ 0TO ATOTEAECUA

O Epunvevetal wg n emdadveilo petafv tng cuvaptnong F(x) kot tou
opl{ovtiov afova, armo tnv evbBela x = a wgtnv evbelax = b







OAokAnpwpa

X =—Qa

F(x) = —x

y F()




OAokAnpwpa

o Napadeiypora: § (>)

/_*)%
L (x% +3x + 2)dx =7

~1
2. f (x> +3x+2)dx =?
—2

L S(glnxm}o»x = [xdes Sexa\x .

& PR
= T4, T "%J,CZJr 2x + Cy =

y\
2 & (F+ 2xre)dx =274 244 2
-2

T —
_—

LN
6

—_—
—




OAokAnpwpa

x%+3x+2




OAokAnpwpa

o Napadeiypora:




OAokAnpwpa







