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2XETIKA pe TN d10aoKaAia
TWV JABNUATIKWYV

BOewpoVLE TOV AVTO LAC TOAD TVYEPO TOL €pYulod-
LaoTE ™G KaONYNTEG Kt EPELVNTES TOV pLobNnpLoTL-
KOV, Méoa amd moAld ypovia Sid0cKaAING KoL EKLA-
Onong LobNUaTIKOV £xovpe BEATIOGEL TOAAEC 10EEC
Y10 TNV KaADTEPT SVVATY TAPOLGINGT TOV podN -
TIKOV EVVOLDV KOl TNV EVEPYOTOINGT TV POLTNTOV
mov gpydlovtal kot eEgpgvvodv avtég. Avtilappa-
VOLLOOTE TN O1000KOALN TOV LOOMUATIKOV OC Lo
LOPON apryNong T060 oTNV TaEN 660 KOl GTO VAIKO
OV TOPEYOVLLE Yol Epevva Kat pddnomn. O otdyog &i-
vat va €ENYNGOVLE GTOVG POLTNTEG LLE GLVOPTOCTL-
KO TPOTO, LLE TOV 6MGTO pLOUS Kot [Le 0G0 TO duva-
oV o EexdBopo TPOTO TAG AEITOVPYOLV Ta. LLoO)-
LOTIKG KO TL LTOPOVV VA, KAVOLV Y1d avToVS. Oem-
povLLE OTL TO. LOBNUOTIKA VoL EVOLOPEPOVTO KO OTTE-
GTEVTO OLOPPO. BELOVLLE Kot 01 POITNTES VO oleOd-
VOVTOL £TG1.

2XETIKA JE TN oUyypa®n
evOg gyxelpidiou yia Tnv AvaAuon

"Htav o 6uvoprastikny T1pdkAnon Vo GUUUETEXOV-
pe oty £ékdoon ovtov Tov Piiiov yia tnv Avaivon.
O Jon Rogawski micteve 611 0g ddckarol pobnuott-
KOV T0 TOS TOpovctalovpe To VAKO elvat e&icov on-
LoVTIKO pLE TO 1510 TO VAIKO. AV KOl ETEUEVE OTN [LO-
Onuatikn ovetnpoéTTe 08 OAO T oMpeia, NOeXe emi-
ong éva Pipiio mov va NTaV YPOUUEVO LE GOPTVELD,
nov Ba pmopovoe va dofactel amd Evav pottn T ToL
0o maparxorovbovoe Eva nabnuo otnv Avaiven Kot
Ba Tov mopakvovoe vo acyoindel e To VAIKO Kot va,
nabet TepiocoTepa. EmmAéov, mpocndOnce va on-
Hovpynoet £va Keipevo 6to omoio 1 £ékBeon, Ta ypo-
Qwd ko drataén Ba cuvepyalovtay yio va BeATim-
00VV OLEC TIC TTLYEG TNG EUTELPLOG EVOG POLTNTN GTNV
Avéivon. Edmoe 1d1aitepn Tpocoyn o€ 0ploUEVES
TTVYES TOV KEUEVOD:

1. Zaeng, mpocsPdoiun ékbeon mov TpoPArEmet kot
avTIHETOTILEL TIG GVOKOMES TOV QOITNTMV.

2. Aldtaén Kot GYNIOTO TOV ETKOVAOVODV TN pOT)
TOV 10EDV.

3. Emonpoopéva yapoktnptotikd mov divouv Euea-
o1 6€ VVOLEG Kat LoOnuatikobg GUAAOYIGHOVG,
GUUTEPIAQUPAVOLEV®Y TNG EVVOLOAOYIKTG KO YPOL-
PIKN G epPabvvone, tov vrobécemv onuociag,
NG VITEVOVLIONG KO TG IGTOPIKNG TPOOTTIKTG.

4. Mo TA00610 GLALOYT TOPASEIYLATOV KOl 0CKY|-
cemv Babaiog dvokoriag mov diddokovy Pa-
o1KEG 0eE10TNTEG KOOMG KO TEYVIKES ETIAVONG
TPOoPANUATOV, EVIGYDOLV TNV EVVOLOAOYIKN KO-
TavON GO KoL GUVETIKOVPOVV TV Avadlvon Héca
amd evolapépovasg epaproyés. Kabe evotnta
TEPLEYEL EMIONG AGKNOELS TOV AVATTUGCOVV TPO-
60eTEC YVOGELS KO TPOKAAOVY TOVG QOLTNTES VOl
avaTTOEOLV TTEPALTEP® TIG 6EE1OTNTES TOVC.

ATd TNV TAEVPE. LLOIC, T) TPOGEYYION LLOG GTT) GLYYPOPT
TOL TOPOVTOC PAIOV NTOV VAL EVIGYDCOVLLE TOL LGYVPE
Oepéio mov mapeiye o Jon Rogawski pe dvo tpoémovg:

*  No TELELOTONGOVLLE TO TEPLEYOUEVO, SLOTNPOVTOG
TAPGAANAQ TO 0Py KO TVEDLLOL TOV KEWLEVOD, PEA-
TIOVOVTOG TIC TOPOVGLAGELS, O1eVKPIVILovTag TIC
£VVOLEG KOl STVOVTOG ELLPOCT) GE GTUOVTIKG GMULEin
OOV TGTEVALE OTL B0 OPELOVTAY TOV OVILY VDGTY).

*  No 10 eneKTEIVOVLLE EAUPPDOS TOGO GTA LLobTLOL-
TIKA OV TOPOLG1ALoVTaL OGO KOl GTIG EPUPLLO-
vé¢ mov kaAvmrovtol. H eméktacm oto mepieyo-
LEVO T®V LaONUATIKOV KaBodyonKe og Leya-
A0 Babpd amd T GUUPOAT YPNOTOV Kot KPLTL-
KOV TOV Eiy0V KAAES TPOTAGELG Y10 TOAVTIUEG
TPOoGOKeS (Yo TapAdELY LA, L0 EVOTNTO GYETL-
KQ LLE TO TMOC VO OTOPOGICETE OO TEYVIKT O
YPNOUOTOMGETE G £val TPOPAN L OLOKANp®-
ong). [lépa amd ToAD 1oyvpN KEAVY™N EQapLLO-
YOV 6T QLGIKT KOL TN UNYOVIKY, EMAEEQLLE VO
VILAPYOLV KOl TOUPAOEIYLLOTO, TOV TAPEYOVY EPOP-
HOYEG OTIG EMOTAES TNG {®NG KOt TOL KAIHATOC.
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EAnilovpe n epmerpia pog o¢ podnpotikoi Kot dd-
GKOAOL VO, LOG OMGEL T SLVATOTNTO VO GUVEIGPE-
povpe BeTikd 6T cvveyn avanTuén cwtod ToL PAiov
yio v Avéivon. Q¢ padnpatikoi, 0élovpe va dia-
cQOAMGOLLLE OTL TO, BE@PTLLOTA, OL ATOdEIEELS, TO EML-
YEPNHOTO KOl Ol TAPAYOYEG EIVAL GOGTA OLUTLITM-
péva Kot Topovotdloviot Le KaTdAANA0 ETiTedO av-
oTnpoTTag. Qg ddokaArot, OElovpe To LAIKS va gi-
Vo TPOoGPAGLLOo KoL YPOUUEVO GTO ENITESO EVOC POL-
TNTN MOV €ivat VEOG GTO AVTIKEILEVO. AOVAEVLOVTOC
Tave o1 16YVPa Bepédo Tov €0ece o Jon Rogawski,
TPOCGTUONGOLLE VO SLOTPNGOVLLE TO VYNAO mimedo
TOLOTNTOG KAVOVTOG TUPAAANAL TIC AAAAYES TTOV TT1-
otebovpLe OTL Ba OPEANGOVV OO TEPIGGOTEPO TOVG
Qo TéC.

ISiaiTepa xapakTnpEIoTIKA Tou BIBAiou

Eoriaon oric évvoieg

Alvovpe ELQOGT] GTNV EVVOLOAOYIKT KOTAVONGT) £Va-
VT1 NG amopvnuovevong tonwv. H amopvnudvevon
dev umopet moté va amopevydei evielmg, aldd Ba mpé-
nel vo Toilel dgvtepevovta poOAo 6T SlodIKaGia EK-
puéOnong g Avéivong. Ot portntéc Oo Bvpovvtan
OGS VO EPAPROGOVV [a SLadKaGio 1) TEXVIKT GV
dovv ™ Aoyikn eEEMEN TV PUdTeV 6TV OTOdEEN.
Kot ot cvvéyeta Katovoovv Tig vTokeileveg £vvoteg
avtiva BAémovy 1o Bépa cav Eva pavpo Kovti. Evoet-
KTIKA, 0voQEPOLLLE TO akOAovBa mapadeiypoTa:

*  A0Qopég LETAED TOV EKPPAGEDV «OLOPLGTON,
«dev vhpye» Kol «acaene» otnv Evotnta 2.5
Y10 ATPOGOOPIGTOVG TOTOVG,.

o TlogmpoTipdton n LETPNON TOV YOVIOV GE OKTi-
via 6ToV Aoyiopd £vavtt Tng LETPNONG OE Lot~
PEG EMELON 01 TOTOL TOPAYD YWV TOV TPOKVITTOVY
glvar amhovatepot (otnv Evotnta 3.6 oyetikd pe
TOVG KOVOVEG TTOPOYDYOV TPLYOVOUETPIKADV GV-
VOPTNOEDV).

*  [log 0 Bepermdeg Oedpnpo tov Aoyiopov (Mé-
pog II) eyyvdtar tnv dmopén [wog avTimapoyd-
YOV Y10 6VVEYELG oLVapTHoElS (atnv Evotnta 5.5
v to Bepeldoeg Oedpmnpo tov Aoyiopov, Mé-
pog II).

* Tlog ot oot OYKOL €K TEPLGTPOPNG 61NV Evo-
mta 6.3 givor e101KEG TEPIMTAOGELG TNG KVPLOG
TPocEyyons 6ykov vrod dapépion otnv Evotn-
T0. 6.2.

*  Oroyéoelg petald pog KopmOANG, TOV ToPULLE-
TPOTOUGEDY TNG KO TOV HKOVG TOEOV TTOV VTTO-

AoyiCovtot and o mapapetponoinon (ctnv Evo-
mta 11.2 yia 1o pKog to&ov Kot tnv toyhTnTo).
* H oyéon peta&d ypopukng TpocEyylong oTov
Stopopikd Aoylopud ToAA®V LETAPANTOV (GTNV
Evotnta 14.4) kot ypopikng TpocEyyiong yio
ovvaptnon plog petapfAntg otnv Evotnra 4.1.

ATTAoTTOoINUEVES TTAPAYWYIOEIC
Amhomomoape Evov aplipd TopaydYOV CNUOVTIKOV
TOTOV TG AvaAivong. Evoswktikd:

*  Tov kavdva Tov YIvopéEVoL Yo TV eKOETIKT G-
véptnon otnv Evotnra 3.2.

*  Tov 1Omo Y10 TO EUPAOOV TNG EMPAVELOG EK TTE-
plotpoeng oty Evotnta 8.2.

*  Tovg tomovg mov Pacilovrol € SovHGHLOTO Yo
gubeieg Ko EMimEdO GTOV TPLGOLAGTOTO YDPO GTIG
Evotnreg 12.2 ko 12.5.

lNapadeiyuara oTiC EMTIOTAUES
NS {wng Kai Tou KAiparog

[Tépa amd ™ peydAn GLAAOYTN EQAPLOYDV GTT VG-
K1 KO T UNYOVIKY, TEPLEYETOL LLOL GELPEL EPOPLOYDV
amd AALOVG KAGAOOVG, 1O10TEPO OO TIG EMGTNILES TNG
Cong kot Tov KAMPaTog. XopokTnpLoTiké avapEPOLLLE:

*  Tov puOud petaforng e S1apKeLaG TNG NUEPAS
otV Evotnra 3.7.

e Tn AoyoptOpikn coUTEPLPOPE TOV AEPL TNV
Evétnra 3.9.

* "Eva gvepyelakd cOGTNHO GLVOESEUEVO GE Oi-
Ktvo otnv Evotnra 5.2.

* 'Evo povtélo dapopikdv eE16MGEMV TOV DYOVG
oL mayet®va otnv Evotnta 9.1

*  Mio aAnAenidpaon petald Onpapotoc Kot op-
ToKTiKov oty Evotnta 11.1.

* Tewotpopwn pon otnv Evétza 14.5.

e Gulf Stream pon Beppotntog oty Evotnra 15.1.

Mia eiocaywyn otnv AvdAuon

Nuboape 0Tt po GOVTOUTN El60Y®OYR 6TV AvdAvon
Ba NTov éva ovolacTIiKO Eekivnia 6€ AVTOV TOV O1-
HovTikd KAGS0 Tov padnuatikov. EArilovpe 6Tt av-
76 00 TOPAKIVIGEL TOV OVOLY VDGTY] Y10 OVGLOGTIKY
eupadvvon.

10TOPIKO TTEPIEXOUEVO

[Tepiéyeton €vag apketd PeYAAog oplOUoc onuUeEL®-
CE®V 6TO TEPODPLO Y10 LoBNULaTIKODS 0o TO 7oL~
peABOV Kot o Tapov. o mapdderypo, oty Evotn-
ta 3.1 oyeTkd pe T1g cuveloPopég Tov Sir Ioadk Nev-
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tova kot tov Gottfried Wilhelm Leibniz otnv avad-
Tuén Tov Aoyiopov Tov 170 aidva kot oty Evotn-
T 12.2 oyeTIKd e TV Tpocsedtmg PpaPevdeica pe
10 puetdAlo Fields Maryam Mirzakhani.

lNapadeiyuara, oxnuaTa Kai QOKNOEIS

Yrdpyovv ToAvapiOpa TopadElyLOTO KOl GUVOJED-
TIKG GYNLLOTO LE OKOTO VO avamtuyOel peydin mot-
KIALO EQOPLOYDVY Kol VO OLEVKPIVIGTOVV Evvoleg. Ot

GKNGOELG GTO TELOG KGOE EVOTNTAG £YOVV GTEVT GYE-
oM LE To KelpeVo.

"Exovv daPabuiotel wg mpog tn dvskoria amwod
OCGKTMOELS POVTIVOG, 08 LETPLEG KOOMG EMiIoNG KOl GE
710 OVGKOAEC. YApyovv Kémola e1kovidia ce opt-
OUEVO TPOPANLLOTA TTOV OTALTOVY TN (PN O ElTE TE-
LVOLOYIOLG VTTOALOYIGTIKMV YPOUPIKADV EITE TT1O £EEATY-
LEVOV AOYIGUIKOD OTT®G EVal AAYEPPIKO VTOAOYIOTL-
KO GUGTTLLOL.






NAIAATQINKA XAPAKTHPIZTIKA

To BipAio avtd TPOGPEPEL pia IOAVIKT 160ppoTTia, LETAED TNE TVTIKNAG AKPIBELOC KOl EVVOLOLOYIKNG E0TI0-
ong PondmvTag TOVG POITNTES VO SNULOVPYHGOVV LGYVPES VTOAOYIGTIKEG 0EELOTNTES EVA GLVEXDG EVIGYVEL
TN 6Y€0M ToV AOYIGHOV LE TIG LEAAOVTIKEG GTIOVOEG TOVS Kot TN {®N TOVG,.

EZTIAZH ZTIX ENNOIEX
EMBAOYNIH ITA TXHMATA

EpBdOuvon ota oxApata  To anotéheopa tov Mopodeiypa-  EVIOXDOLY TV OTLTIKY KOTAVONON
T0G 7 éyel o yempeTpikn e€nynor. Mo, S10VUGLOTIKY TOPOpé- TOV QOUTNTAOV SNpovpydvTas Kpioyleg
tpnon r(t) amotelodpevn omd dravicpata 6tadepod uétpov R - GLVOEGELS LETOED YPOPIKADV 1O10THTOV

AVNAATEL [0l KOpTOAT GTNV ETQAVELD, LI0G GQOipag akTivag R e KO TV EVVOLOV TOV ETIGTLOAVOVTOL.
KEVTPO otV apyn Tov agovev (PA. Zynqua 6). Avtd onpaivetl 0Tt
70 diavuopa ' (1) sivor gpantopevo oty ceaipo. AMG omoladi-
mote gvbeia epantoOpeVN o€ o ceaipa o éva onpeio g P glvat
KGOETN TPOG TO OKTVIKG S1évucLo Tov Katodnyet 6to P. Avtd on-
paivet 6t o Stavoopata r(t) ko r' () mpénel va givar ophoydvia.

loTopikd onueiwpa  OLasTpovOLOL THE UpYILo-
mrag (ot Bapvidva, mv Alyvrto kot v EX-
AGda) omelkdVIcay TOV voyTEPWVO 0Vpavo e aglo-
W Oaopootn axpifeia, OAAL To LOVTEAU TTOV YPNOILO-
ToL0 VoAV Y1, VO, TEPLYPAWYOLV TIE KIVI|GELS TMV TAU-

vtov Bosilovtav otn Aavlocsuévn vrdbeon g me-

PLPOPES TV TAOVNTOV YOp® ard ) ['. Av kot o

IZTOPIKO THMEIQMA Eivoi covtopeg ypovoypapies  Apictapyog (310-230 m.X.) eiye npoteiver myv 1d6éa

ot onoigg TomofeTovY pnéikélenfeg avakaidyelg 0Tt N I'n mepiotpépetar yopw and tov Hhwo, 1 ov-

KL GULAVTIKEG TPOOSOVG GTO 16TOPIKS TOVG Thaicto.  YKEKPMEVN TpoToion amoppipbnke kat 6T suvéyeto:

Afvouv 6TOVC POTTNTEG pio Odpnon Tave Eeydomre yu oxedov 18 m(bvgg, UEYPL TNV snvoxﬁ

€ OPLOHAVE ETITEDYLLOTO HEYGA®Y LOOMULOTIKGY TOL O Hokcovég,actpovéuog I\’Tlcol,aus Copermcl,ls

KOS KoL EKTILINGT Y10 T GTHOGIE. TOUG. (%%73-1543)’&61])’(178 JRted <’5£1pa ou’to EMOVUCTOTIKEG

Wéeg oyeTkd pe to Hhokd pog sbotnue, supmept-

AopBovopEvNe ka1 TG LIEOHEON S OTL Ol TAGVNTES TTE-

pupépovtal yope omd tov Hawo. O Copernicus Gvot-

&e 1oV SPOPO Y10 TIV EMOUEVT] YEVIL OGTPOVOLLOV,

ENAAAAKTIKH Evboappivel 1ovg portnTég Tpokeévon uetaéd Tov omolov ot mo yvestol NTav o Tycho

Vo ovarTHEOVV L0 EVVOLOAOYIKT KATOVONGT TOV AOYIGLOV o T e

eENYyOVTAG OMNUOVTIKES 10£€G KaBapd aALE U TOTTUKAL.

EvaAlakTikl Ot mapopetpikés eElodoelg g EMhenyng tov [apadeiypotog 5 propodv va ypnoipo-
nomBovv yio vo eénynbei wa factkr Srapopd petakd g dadpouns (Tpoytds) c(t) kot Tng vrokeipevng
kaproAing C. H kapmoin C givar pio EMAenym oo eninedo evd 1 ¢(t) meprypdeet pio cuykekpuévn kivnon,
OV YIVETOL OVTI-®POLOYLOKA, EVOG COUOTISION TAVE GE AT TNV EAAENYT. AV ETTPEYOLLLE GTO ¢ VoL TAPEL
TG Tipég petaéy 0 ko 4, T0te T0 cpationo Ha diaypdyel Ty EAAeym 600 QopEs.

"Eva onpeio kAedi TG TopapéTpnong Tov KOUTVAGDVY ival To YEYOVOS OTL 0VTEG OEV Elval LOVOOTKES.
2TV TPOYLOTIKOTNTO, KAOE KoUmTOAN propel vo mapapetpn et pe po ameipio omd S10popeTikons TpOmToug.
"Etot, Y10, mapddetypa, 1 mopaforn y = 22 Sev mopaustpdron pévo amd my (£, t2) oAld eniong amd v
(3,15 q mv (%, t19) xo.x.

Nttt et et ™ ™ e e ™ e ™
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EXTIAZH ZE ZA®PH, NMPOZBAZIMH MNMAPAGEZH NMAHPO®OPIQN

TTOU TTPORAETTEI KAl AVTIMETWTTICEI TIG DUOKOAIEG TWV QOITNTWV

YIHENOYMIXZEIX Eivotonpeuwoeig teptbmpiov
OV GLVOEOVV TNV TPEYOLGa Bemdpnon

LE ONUAVTIKEG EVVOLEG TTOV €10 XONoAY Vopitepa
GTO0 KEIPEVO Y10l VO SOGOVV GTOVG POLTNTEG

Lo GOVTOUN OVOGKOTN O Kol VoL KAVOLV
GUVOEGELS LE GYETIKEG LOEEC.

YIANENOYMIZH  Oncw¢ emonuovn-
KE TPONPOOUEVWS, UE TIS TOPOUETPH-
OEI¢ OVTLOOTIKG OVTIUETOTICODUE THY
KOUIOAn ¢ évay 0pouo mave otov
07010 «TALI0EVEL) ) TOPOUETPNON KAl
THY TPOYIC €OC EVOL GUYKEKPIUEVO TOLLO!L
TAVW GE QVTOV TOV SPOLLO.

T e Ottt

YHMEIQXEIYX MTPOXOXHX
IIpogtdomotoHv Tovg PorTNTEG Yo GVYVEG
Ty 1OEG TOL EVOEYETOL VOL AVTILETMOTIGOVV
GTNV KOTAVOTGT] TOV VAIKOV.

MPOXOXH Aev eivou amopoitnTo vao
XPHOYUOTOOEL KAVEIS TOV KAVOVE. TO-
POYDOYIONS THATKOD Y10, VO, VTOAOYIGE]
™ pepikn mapaywyo s Eficwanc (1).
Kabag o mapovouaoths dev eCaptdra
OO TN HETOPANTH Y, UTOPOVLE VO TOV
avTiueTwrioovE wg o atabepd oty
TOPayyILovHE WS TPOS THY Y.

PRSP

IMEPIAHYEIX ENOTHTAX

Xvvoyilovv ta onpavtikd onpeio pog evotntog
LE GLVOTTIKO KOt TEPLEKTIKO TPOTO Kot Sivouv
£UPaoT 670 Tt €ival oNUAVTIKO 68 KABE EVOTNTA.

OI YIIO®EXEIX MTOY EXOYN XHMAZXIA
XpNGIHOTOLOVV GUVTOUES EENYNOELS KO KOAG ETIAEYUEVOL
napodeiypota yio vo fonbcovv Toug portnTEG TPOKEUEVOL
va gktipumoovy v aéio tov vrobécemv ota Bempnpata.

47. H onpocia Tov vrobécemwv 'Eoto 1 cvvip-

mon
9(z,y) = 2zy(z + y)a® + ¢

n omoia opiletaryw (z, y) # 0, evod g(0,0) = 0.
YtV doknon avt) pmopeite vo amodeifete OtL
av ko g(z, y) eivon cuveyng oto (0,0) Kot ot
pepikég mapdymyot g, (0,0) kar g, (0,0) vdp-
xouv, 1 g(x, y) dev givan Srapopiciun oto (0, 0).

o) Na oamodeibete, ypNOULOTOIOVING TOAIKEG
cvvtetaypéveg, 6t g(z,y) vl cuvexng
oto (0,0).

B) Na xpnoyomomoete T0VG OpIoHovS He Pa-
on 1o 6pio yia vo deifete 6Tt ot g,.(0,0) Ko
9y(0,0) vrapyovv ko eivat iceg pe To Pndév.

v) Acgi&re 6t ypappkonoinon g g(z, y) oto
(0,0) givarn L(z,y) = 0.

8) Aci&re 6tLavn g(z, y) Nrav dwpopioiun oto
(0,0), t01e Ba émpene va 1oyvEL OTL

lim 90 P)
h—0 h

=0

21 GUVEXELD, TTAPOTNPNOTE OTL KATL TETOL0
dev woybder xabog g(h,h) = 2h. Avtd pog
odnyei oto ovpnépacuo 6t g(x, y) dev &i-
vou dapopioun oto (0, 0).

11.5 MepiAnyn

e M édlenyn, pe eatieg o onpeio £ kot Fy, araptileton amd 1o shvoro Tav onuelov P yia ta orola 1oydet
PF + PF, = K, 6nov K o ctabepd tétowa dote vo woyvet K > F1 Fy. H eélomon pag EAAenyng oty

K(X\/OVLK]’] Cng ()SGT] ELVOlL r]
o b

Ot kopugég g Erkenyng sivor ta onueia (+a, 0) kon (0, £b). Exkevipdmraz e = £, pe (0 < e < 1).
AgvBetovon: © = £ (av a > b).

T o et ™™ T et ™ ™ e e et T e ™™



MAIAATQITIKA XAPAKTHPIZTIKA XIX

EZTIAZH ZE A2KHZEIZ KAI TTAPAAEIrMATA

Ta ZYNOAA ME AZKHZEIZ ENOTHTAZ TTPOCQEPOUV VA TTEPIEKTIKO OUVOAO QOKACEWY OTEVA CUVOEDEUEVIWV
ME Tn Bewpia. AuTég ol aoKAoe€Ig TToIKIAAOUV o€ BUOKOAIQ aTTd AOKACEIG POUTIVAG, O€ NETPIEG KAl OE TTIO
OUOKOAeg. ETtiong, TepIAauavovTal EIKOVEG 01 0TToieg deiXvouv TTPOBAAUATA T OTTOIO ATTAITOUV ATTd TOV
@oITNTA va dWwael pia ypaTtrTr) atmdvtnaon i ammaitolv Tn Xprion TexvoAoyiag.

[MPOTTaPAOKEUAOTIKEG EPWTACEIC ————— Y) A@od yphyete tov TOMO TG ©VVOEGTG

1. Iow amd 115 axdrovbec pumopet vo amotelel mi- f(x(t)) g suvépmon tov ¢, va mpoywprice-

Qovii Ty yie TV Khion f woC cuvépTnone TE ctf]v TOPOYDYIoN ’rov, vo. s?»éy&ats av TO
F(z,y) 560 petapntév; (m'orekscma 0?0 omoio Kamknriara GUUP®-
@) 5 B) (3,4) v) (3,4, 5). vel [Le TO amOTELEG L TOV EPMTILOTOS ).

3. Xt0 Zyquo 14 amewovilovtatl ot 1G0GTUOUIKES
Kapumdreg pag cvvapmong f(z,y) kabdg ko
pee Tpoyd r(t) m omoio dravveTon 6TV KOTED-
Bvvon mov vrodeikvoetat. Na edéyéete av 1 to-
PAY®YOC % f(r(t)) eivan OgTikn, apvnrich M ion
ue To undév oto onueio A-D.

S S i PGS P W SV

KdaBe evotnta mpocpépet
IMPOIMAPAYXKEYAXTIKEYX EPQTHXEIX
01 0T01eg EAEYYOLV TNV KATOVONGT TOV POLTNTH.

2. H axo6iovdn mpoétacn sivar aAndnig 1 yevdng;
Mua dtapopiciun cuvdptnon owéavetol pe pub-
1o || Vfp| oy katebBovon tov Vfp.

3. Na meprypdyete Tig d00 POCIKES YEMUETPIKEG
Wt TEG TOL Srovdopatog g kiiong V.

AoKnoeIg TTpOKANCNG
"Eva xevtpikd chivoro ALKHZEQN 61ddoket

Baotkég Se€1dtnTeg KoDdG Kot TeYVIKEG ETiAvoNG 58. 'Eva. yevikgopévo morlomdd  olokMipopa

TPOPANUATOV, EVIGYVEL TNV EVVOLOLOYIKT No omodeifete zén Tg 13P”52M’ OXO';M]P@HG me
KOTOVON G KO TOPOKIVEL KATO10V VoL Lafet ovvaptnong (z° +y ‘2" z° +1)7* og 6)o tOV
AoY1616 LEGHD EVLOPEPOVGMOV EQUPLOYDV. ydpo R? givat {co pe m2. To cvykekpLpévo olo-

KANPOUO VUL YEVIKEVUEVO, ETOUEVMG OAOKAT-
phote TpdTa Yo p < R Kol 6Tn cvvéxela Oew-
pnote 6Tt R — oc.

AoKNOEIg

1. ‘Eoto n ovvapmon f(z,y, 2) = 225> + 24 xa 59. Amodeitte T oyfon

2 2 2
xr = 8%,y = st xou z = s“t.
y / / InrdA=—=

o) YToAoyioTE TIC TPOTEVOVCEG TAPOYDYOLS D 2

af af af

x> Dy’ 0z omov 1 = /z2 + y2 kar D o povadiaiog dickog

, , d

B) Ymoloyiote Tig mapaydyovg %, a0 %. 2 + y? < 1. TIpokerton Y10 Vo, YEVIKEVUEVO

oAoKANpOUa, 0oV 1 cuvaptnon Inr dev opile-
ton oto (0,0), emopévag Oa mpémel va odokAn-

———rT N tne®™™ poOGETE TPMTO 6TOV dakTOA0 @ < 7 < 1, 6mov
0 < a < 1 kot ot cVvéRELn va VToBEGETE OTL
a— 0.

60. Ouunbeite O6TL 10 YEVIKELUEVO OAOKANpOUQ
MMEPAITEPQ EMBAOYNXIH fol x~%dz ovykhiver av kou poévo av a < 1.
KAI ITPOKAHZEIX avontdccovv

EMMALOV TIG YVADGELS KO TPOKAALOVV

—a — /72 2 {
TOVG POLTNTEG VAL v THEOVY aKOLLOL Ho f fD " ] d’é}’ avr . ;c +y* xa D eivon
o povadiaiog diokog x + y« < 1;

T et ™™ T e ™™

INa moleg TéG TOV a GUYKAIVEL TO OAOKANP®-

TEPLEGOTEPO TIG OeELOTNTEG TOVG.
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IMAOYZIEX E@APMOTI'EY 6tmwg avtd 10 LOVTELO Y10 TN LeTO oA TV TAnOvep®dY Onpevti-Onpduatog (rapoakdtom)
Kot 00 TO TO TOPAdELY A TTOV TTEPLYPAPEL TNV Bgppokpacio Tov Peduatog tov Koinov (apiotepd) evioybovv Tn cuvapeLo,
0V Aoy1GpoD pE TG (WEG TV POLTNTAOV KAl ATTOSEIKVOOVVY T1 GNUAGTN TOV AOYIGUOD GTNV EXIGTNHOVIKT EPEVVOL.

MAPAAEITMA 8 Ymobéote 6tito Pedpo tov KoAmov éxet mhdrog 100 km ko m Oeppokpacio tov petofar-
Aeton Eekvavtog oo 15°C ota e&mtepikd Tov Opta péypt 20°C 610 KEVTpo T0V. B0 TEPLYpAyoLLE TN OEp-
HoKpacic 6e Gyéon 1e To TAGTOC TV pedpaTog pe T suvaptnon T'(xz, y) = 15+ 0.2z — 0.00222. Emméov,
0o vroBésovpe 0Tt To BéBog Tov pedpatog ivar 1 km, evd To PETPO TG TaXVTNTAG TOV PETAPAALETON KO-
0dG PHeTOPEPOACTE OO TO KATM TPOG TO EXAVE® HEPOG TOL GOULPMVA e T cuvaptnon s(z,y) = 0.5+ 1.5y
m/s. [Ipocdiopiote tov pubuod petapopds Beppomrag péow wog ophoydviag datopng tov Pedpatog tov
KoAmov pe dwuotdoeg 100 km eni 1 km.

AUON Oo vrohoyicovue Tov (rodpevo puud H pécm Tov 0AoKANP®OUATOG:

100 / 1
H:// pcT (z,y)s(z,y) dA = pc/ (/ (15 + 0.2z — 0.002x2)(0.5 + 1.5y)dy> dx
R @ y

=0 =0

100 1
= pc/ (15 4+ 0.2z — 0.002z2) (/ 0.5+ 1.5y)dy> dx
=0 y=0

MAPAAEITMA 8 ‘Eva povTéAo petaBoAng TAnBucpwy Bnpeutr-Bnpduatog "Eotw 6t ot p(t) kou g(t)
aVOTAPIGTOOV TOVG HETOPAAAOEVOLS ([e TO YpdVo t) TANBVoHOVG VoG OnpevT Ko £vOC OnpdpoTog avri-
otoiywe. Av cuvdudoovpe ovtég Tig dHo cuvaptioeis (q(t), p(t)) Bu Exovpe T TapaLETPIKA ovomapdoTao)
HL0G KOUTTOANG 6T0 €minedo gp. H kaumdin tov Zynquatog 10 avamapiotd Eve andd LoVIEAO TOV TPOTOL e
oV 0moi{o UTopovV va petafdilovtat ot TANBuc ol avTdV TV dV0 (OIKOV EWMV LLE TO TEPAGLLA TOV ¥POVOL.
AvolvoTe Tov TpOTO e ToV 0moio petafdAlovtar ot dVo avtol IANOVGHOl, KOG avEAVETHL 0 ¥POVOC, GTO
onueio A kot B g kapmding. IIpocdiopiote av 1 KOUTOAN S1aypaeETOL e @POAOYIOKT 1] OVTL-OPOAOYLOKT
Popa Kabmg 0 xpovog t av&avetat.

T et ™™ e et ™ ™ e P e et e ™™

EITANAAHIITIKEEZ AXKHZEIZ KED®AAAIOY TIpoc@épovv £vo mePleKTIKO GHVOLO GGKNGEWV GTEVE
GUVOESEUEVAOV [LE TO VAIKO TOV KEPAAAIOV Y10 VOL TOPEYOVY EMAAEOV TPOPANLOTA Y10 TPOCOTIKN HELETN N EpYOCIES.

ETTavaAnTiTIKEG AOKOEIS KEQAAaiou

1. TIposdiopicte Ta TEdiol OPIGHOD TOV AKOAOVODV éxovtag Togvmra v(t) = (1,t,2t%). Bpeite m
SLOVUGLLATIKOV GUVOPTHGEDV. 0¢om tov copaTdiov ™ ¥PoviKY oTyUn t = 2.
@) ri(t) = (t+1)"YsinT ) 18. IIpocdiopicte T SlOVOGHATIKY GUVAPTHON
2 ,
N Vi r(t)=(z(t),y(t)) oto R? mov wavomotei ™
B) ra(t) = (V8- %, Int, ") oxéon r'(t)= — r(t) pe apykés ovvonkeg
2. Iyedidote to ypaprpato tov ri(0) = (6, cos b) r(0)=(1,2).
xorr2(6) = {cos,6) oto eninedo zy. 19. TIpoocdiopiote v r(t) vrobéTovtag Ot

3. Bpeite po S1ovuopoTIK TapapéTpnon yo my
Top TV empovsidy 2 4+ yt + 223 = 6 ko
x = y? otov R,

v’ (t) = (4 — 16t,12t> — t)
l‘,(O) = <170>’ F(O) = <Ov 1>

4. TIpocdlopioTe PO SIOVUCUOTIKY TOPOUETPTION 20. Entdore my r(H)={2 — 1,t + 1,¢3) pe
APNOYLOTOLDVTOG TPLYMVOUETPIKEG GUVAPTNGELS r(0)=(1,0,0) ke ¥'(0)=(—1,1,0).
Y10 TNV TOWY TOV EMTESOV = + Y + z = 1 Kot Tov
EALEWTTIKOD KVAIVOPOL (%)2 + (%)2 = 1 otov

R3. r(t) = (sin2t,cos2t,3t —1) yal<t<3

™™ ettt ™ ™ e P e T e

21. Ymoloyiote T0 UNMKOG TNG TPOYLAG
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Eilpaote guyvopoveg 6toug moAlovg ekmatdevTikons amd tig Hvopéveg [ToAteieg kot tov Kavadd ot omoiot
TPOGPEPAY GYOALL 6TV KoTteLBLUVEN NG e£EMENG KO TG TEAMKNG LOPPRG 0vToV TOov PifAiov. AvTéG GuVEL-
GQOPEG TOVG TEPLAALPEVOVY SOKILAGIEG OTNV TAEN, AVACKOTNGN YEPOYPAP®V KOl ACKNGEWYV, KABMG Kot
GUULETOYN OE EPEVLVEG GYETIKA LE TO PIPALO KOl YEVIKES OVAYKEG LaONUAT®V.

ALABAMA Tammy Potter, Gadsden State Community
College; David Dempsey, Jacksonville State University; Ed-
win Smith, Jacksonville State University; Jeff Dodd, Jack-
sonville State University; Douglas Bailer, Northeast Ala-
bama Community College; Michael Hicks, Shelton State
Community College; Patricia C. Eiland, Troy University,
Montgomery Campus; Chadia Affane Aji, Tuskegee Univer-
sity; James L. Wang, The University of Alabama; Stephen
Brick, University of South Alabama; Joerg Feldvoss, Uni-
versity of South Alabama; Ulrich Albrecht, Auburn Univer-
sity ALASKA Mark A. Fitch, University of Alaska An-
chorage; Kamal Narang, University of Alaska Anchorage;
Alexei Rybkin, University of Alaska Fairbanks; Martin Getz,
University of Alaska Fairbanks ARIZONA  Stefania Tra-
cogna, Arizona State University; Bruno Welfert, Arizona
State University; Light Bryant, Arizona Western College;
Daniel Russow, Arizona Western College; Jennifer James-
on, Coconino College; George Cole, Mesa Community Col-
lege; David Schultz, Mesa Community College; Michael Be-
zusko, Pima Community College, Desert Vista Campus,
Garry Carpenter, Pima Community College, Northwest Cam-
pus; Paul Flasch, Pima County Community College; Jessi-
ca Knapp, Pima Community College, Northwest Campus,
Roger Werbylo, Pima County Community College; Katie
Louchart, Northern Arizona University; Janet McShane,
Northern Arizona University; Donna M. Krawczyk, The
University of Arizona  ARKANSAS Deborah Parker, Ar-
kansas Northeastern College; J. Michael Hall, Arkansas
State University, Kevin Cornelius, OQuachita Baptist Uni-
versity; Hyungkoo Mark Park, Southern Arkansas Univer-
sity; Katherine Pinzon, University of Arkansas at Fort Smith;
Denise LeGrand, University of Arkansas at Little Rock; John
Annulis, University of Arkansas at Monticello; Erin Haller,
University of Arkansas, Fayetteville; Shannon Dingman,
University of Arkansas, Fayetteville; Daniel J. Arrigo, Uni-
versity of Central Arkansas CALIFORNIA Michael S.
Gagliardo, California Lutheran University; Harvey Green-

wald, California Polytechnic State University, San Luis Obis-
po; Charles Hale, California Polytechnic State University;
John Hagen, California Polytechnic State University, San
Luis Obispo; Donald Hartig, California Polytechnic State
University, San Luis Obispo; Colleen Margarita Kirk, Cal-
ifornia Polytechnic State University, San Luis Obispo; Law-
rence Sze, California Polytechnic State University, San Lu-
is Obispo; Raymond Terry, California Polytechnic State
University, San Luis Obispo; James R. McKinney, Califor-
nia State Polytechnic University, Pomona; Robin Wilson,
California State Polytechnic University, Pomona; Charles
Lam, California State University, Bakersfield; David McK-
ay, California State University, Long Beach; Melvin Lax,
California State University, Long Beach; Wallace A. Etter-
beek, California State University, Sacramento; Mohamed
Allali, Chapman University; George Rhys, College of the
Canyons; Janice Hector, DeAnza College; Isabelle Saber,
Glendale Community College; Peter Stathis, Glendale Com-
munity College; Douglas B. Lloyd, Golden West College;
Thomas Scardina, Golden West College; Kristin Hartford,
Long Beach City College; Eduardo Arismendi-Pardi, Or-
ange Coast College; Mitchell Alves, Orange Coast College;
Yenkanh Vu, Orange Coast College; Yan Tian, Palomar
College; Donna E. Nordstrom, Pasadena City College; Don
L. Hancock, Pepperdine University; Kevin Iga, Pepperdine
University; Adolfo J. Rumbos, Pomona College; Virginia
May, Sacramento City College; Carlos de la Lama, San Di-
ego City College; Matthias Beck, San Francisco State Uni-
versity; Arek Goetz, San Francisco State University; Nick
Bykov, San Joaquin Delta College; Eleanor Lang Kendrick,
San Jose City College; Elizabeth Hodes, Santa Barbara City
College; William Konya, Santa Monica College; John Ken-
nedy, Santa Monica College; Peter Lee, Santa Monica Col-
lege; Richard Salome, Scotts Valley High School; Norman
Feldman, Sonoma State University; Elaine McDonald, Sono-
ma State University; John D. Eggers, University of Califor-
nia, San Diego; Adam Bowers, University of California, San
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Diego; Bruno Nachtergaele, University of California, Da-
vis; Boumediene Hamzi, University of California, Davis;
Olga Radko, University of California, Los Angeles; Richard
Leborne, University of California, San Diego; Peter Steven-
hagen, University of California, San Diego, Jeffrey Stopple,
University of California, Santa Barbara; Guofang Wei, Uni-
versity of California, Santa Barbara; Rick A. Simon, Uni-
versity of La Verne; Alexander E. Koonce, University of Red-
lands; Mohamad A. Alwash, West Los Angeles College;
Calder Daenzer, University of California, Berkeley; Jude
Thaddeus Socrates, Pasadena City College; Cheuk Ying
Lam, California State University Bakersfield, Borislava Gu-
tarts, California State University, Los Angeles; Daniel Ro-
galski, University of California, San Diego; Don Hartig,
California Polytechnic State University; Anne Voth, Palo-
mar College; Jay Wiestling, Palomar College; Lindsey Bram-
lett-Smith, Santa Barbara City College; Dennis Morrow,
College of the Canyons; Sydney Shanks, College of the Can-
yons; Bob-Tolar, College of the Canyons; Gene W. Majors,
Fullerton College; Robert Diaz, Fullerton College; Grego-
ry Nguyen, Fullerton College; Paul Sjoberg, Fullerton Col-
lege; Deborah Ritchie, Moorpark College; Maya Rahna-
maie, Moorpark College; Kathy Fink, Moorpark College;
Christine Cole, Moorpark College; K. Di Passero, Moor-
park College; Sid Kolpas, Glendale Community College;
Miriam Castrconde, Irvine Valley College; llkner Erbas-
White, [rvine Valley College; Corey Manchester, Grossmont
College; Donald Murray, Santa Monica College; Barbara
McGee, Cuesta College; Marie Larsen, Cuesta College; Joe
Vasta, Cuesta College; Mike Kinter, Cuesta College; Mark
Turner, Cuesta College; G. Lewis, Cuesta College; Daniel
Kleinfelter, College of the Desert; Esmeralda Medrano, Cit-
rus College; James Swatzel, Citrus College; Mark Littrell,
Rio Hondo College; Rich Zucker, Irvine Valley College; Cin-
dy Torigison, Palomar College; Craig Chamberline, Palo-
mar College; Lindsey Lang, Diablo Valley College; Sam
Needham, Diablo Valley College; Dan Bach, Diablo Valley
College; Ted Nirgiotis, Diablo Valley College; Monte
Collazo, Diablo Valley College; Tina Levy, Diablo Valley
College; Mona Panchal, East Los Angeles College; Ron Sand-
vick, San Diego Mesa College; Larry Handa, West Valley
College; Frederick Utter, Santa Rose Junior College; Far-
shod Mosh, DeAnza College; Doli Bambhania, DeAnza Col-
lege; Charles Klein, DedAnza College; Tammi Marshall,
Cauyamaca College; Inwon Leu, Cauyamaca College; Mi-
chael Moretti, Bakersfield College; Janet Tarjan, Bakersfield
College; Hoat Le, San Diego City College; Richard Field-
ing, Southwestern College; Shannon Gracey, Southwestern
College; Janet Mazzarella, Southwestern College; Christi-
na Soderlund, California Lutheran University; Rudy Gon-
zalez, Citrus College; Robert Crise, Crafton Hills College;
Joseph Kazimir, East Los Angeles College; Randall Rogers,
Fullerton College; Peter Bouzar, Golden West College; Lin-
da Ternes, Golden West College; Hsiao-Ling Liu, Los An-

geles Trade Tech Community College; Yu-Chung Chang-
Hou, Pasadena City College; Guillermo Alvarez, San Di-
ego City College; Ken Kuniyuki, San Diego Mesa College;
Laleh Howard, San Diego Mesa College; Shararch
Masooman, Santa Barbara City College; Jared Hersh, San-
ta Barbara City College; Betty Wong, Santa Monica Col-
lege; Brian Rodas, Santa Monica College; Veasna Chiek,
Riverside City College; Kenn Huber, University of Califor-
nia, Irvine; Berit Givens, California State Polytechnic Uni-
versity, Pomona; Will Murray, California State University,
Long Beach; Alain Bourget, California State University,
Fullerton COLORADO Tony Weathers, Adams State
College; Erica Johnson, Arapahoe Community College; Kar-
en Walters, Arapahoe Community College; Joshua D. Lai-
son, Colorado College; G. Gustave Greivel, Colorado School
of Mines; Holly Eklund, Colorado School of the Mines; Mike
Nicholas, Colorado School of the Mines; Jim Thomas, Col-
orado State University; Eleanor Storey, Front Range Com-
munity College; Larry Johnson, Metropolitan State College
of Denver; Carol Kuper, Morgan Community College; Lar-
ry A. Pontaski, Pueblo Community College; Terry Chen
Reeves, Red Rocks Community College; Debra S. Carney,
Colorado School of the Mines; Louis A. Talman, Metropol-
itan State College of Denver; Mary A. Nelson, University
of Colorado at Boulder; J. Kyle Pula, University of Denver;
Jon Von Stroh, University of Denver; Sharon Butz, Univer-
sity of Denver; Daniel Daly, University of Denver; Tracy
Lawrence, Arapahoe Community College; Shawna Mahan,
University of Colorado Denver; Adam Norris, University
of Colorado at Boulder; Anca Radulescu, University of Col-
orado at Boulder; MikeKawai, University of Colorado Den-
ver; Janet Barnett, Colorado State University—Pueblo; By-
ron Hurley, Colorado State University—Pueblo; Jonathan
Portiz, Colorado State University—Pueblo; Bill Emerson,
Metropolitan State College of Denver; Suzanne Caulk, Re-
gis University, Anton Dzhamay, University of Northern Col-
orado; Stephen Pankavich, Colorado School of Mines; Mur-
ray Cox, University of Colorado at Boulder; Anton Betten,
Colorado State University  CONNECTICUT Jeffrey Mc-
Gowan, Central Connecticut State University; Ivan Gotchev,
Central Connecticut State University;, Charles Waiveris,
Central Connecticut State University; Christopher Ham-
mond, Connecticut College; Anthony Y. Aidoo, Eastern
Connecticut State University, Kim Ward, Eastern Connecti-
cut State University; Joan W. Weiss, Fairfield University;
Theresa M. Sandifer, Southern Connecticut State Universi-
ty; Cristian Rios, Trinity College; Melanie Stein, Trinity Col-
lege; Steven Orszag, Yale University DELAWARE Pat-
rick F. Mwerinde, University of Delaware DISTRICT OF
COLUMBIA Jeffrey Hakim, American University; Josh-
ua M. Lansky, American University; James A. Nickerson,
Gallaudet University FLORIDA  Gregory Spradlin, Em-
bry-Riddle University at Daytona Beach; Daniela Popova,
Florida Atlantic University; Abbas Zadegan, Florida Inter-



EYXAPIZTIEZ

XX

national University;, Gerardo Aladro, Florida Internation-
al University; Gregory Henderson, Hillsborough Commu-
nity College; Pam Crawford, Jacksonville University; Pen-
ny Morris, Polk Community College; George Schultz, St.
Petersburg College; Jimmy Chang, St. Petersburg College;
Carolyn Kistner, St. Petersburg College; Aida Kadic-Ga-
leb, The University of Tampa; Constance Schober, Univer-
sity of Central Florida; S. Roy Choudhury, University of
Central Florida; Kurt Overhiser, Valencia Community Col-
lege; Jiongmin Yong, University of Central Florida; Giray
Okten, The Florida State University; Frederick Hoffman,
Florida Atlantic University, Thomas Beatty, Florida Gulf
Coast University; Witny Librun, Palm Beach Community
College North; Joe Castillo, Broward County College; Joann
Lewin, Edison College; Donald Ransford, Edison College;
Scott Berthiaume, Edison College; Alexander Ambrioso,
Hillsborough Community College; Jane Golden, Hillsbor-
ough Community College; Susan Hiatt, Polk Community
College—Lakeland Campus; Li Zhou, Polk Community Col-
lege—Winter Haven Campus; Heather Edwards, Seminole
Community College; Benjamin Landon, Daytona State Col-
lege; Tony Malaret, Seminole Community College; Lane
Vosbury, Seminole Community College; William Rickman,
Seminole Community College; Cheryl Cantwell, Seminole
Community College; Michael Schramm, Indian River State
College; Janette Campbell, Palm Beach Community Col-
lege—Lake Worth; KwailLee Chui, University of Florida;
Shu-Jen Huang, University of Florida; Sidra Van De Car,
Valencia College  GEORGIA  Christian Barrientos, Clay-
ton State University; Thomas T. Morley, Georgia Institute
of Technology; Doron Lubinsky, Georgia Institute of Tech-
nology; Ralph Wildy, Georgia Military College; Shahram
Nazari, Georgia Perimeter College; Alice Eiko Pierce, Geor-
gia Perimeter College, Clarkson Campus; Susan Nelson,
Georgia Perimeter College, Clarkson Campus; Laurene
Fausett, Georgia Southern University; Scott N. Kersey,
Georgia Southern University; Jimmy L. Solomon, Georgia
Southern University; Allen G. Fuller, Gordon College; Mar-
wan Zabdawi, Gordon College; Carolyn A. Yackel, Mercer
University; Blane Hollingsworth, Middle Georgia State Col-
lege; Shahryar Heydari, Piedmont College; Dan Kannan,
The University of Georgia; June Jones, Middle Georgia State
College; Abdelkrim Brania, Morehouse College; Ying Wang,
Augusta State University; James M. Benedict, Augusta State
University; Kouong Law, Georgia Perimeter College; Rob
Williams, Georgia Perimeter College; Alvina Atkinson,
Georgia Gwinnett College; Amy Erickson, Georgia Gwin-
nett College  HAWAII Shuguang Li, University of Ha-
waii at Hilo; Raina B. Ivanova, University of Hawaii at Hi-
lo IDAHO Uwe Kaiser, Boise State University; Charles
Kerr, Boise State University; Zach Teitler, Boise State Uni-
versity; Otis Kenny, Boise State University; Alex Feldman,
Boise State University; Doug Bullock, Boise State Univer-
sity; Brian Dietel, Lewis-Clark State College; Ed Korntved,

Northwest Nazarene University; Cynthia Piez, University
of Idaho TLLINOIS Chris Morin, Blackburn College;
Alberto L. Delgado, Bradley University; John Haverhals,
Bradley University; Herbert E. Kasube, Bradley Universi-
ty; Marvin Doubet, Lake Forest College; Marvin A. Gor-
don, Lake Forest Graduate School of Management; Rich-
ard J. Maher, Loyola University Chicago; Joseph H. Mayne,
Loyola University Chicago, Marian Gidea, Northeastern Il-
linois University; John M. Alongi, Northwestern Universi-
ty; Miguel Angel Lerma, Northwestern University; Mehmet
Dik, Rockford College; Tammy Voepel, Southern Illinois
University Edwardsville; Rahim G. Karimpour, Southern
1llinois University; Thomas Smith, University of Chicago;
Laura DeMarco, University of Illinois; Evangelos Kobotis,
University of Illinois at Chicago; Jennifer Mc-Neilly, Uni-
versity of lllinois at Urbana-Champaign; Timur Oikhberg,
University of Illinois at Urbana-Champaign; Manouchehr
Azad, Harper College; Minhua Liu, Harper College; Mary
Hill, College of DuPage; Arthur N. DiVito, Harold Wash-
ington College INDIANA Vania Mascioni, Ball State
University; Julie A. Killingbeck, Ball State University; Kath-
ie Freed, Butler University; Zhixin Wu, DePauw Universi-
ty; John P. Boardman, Franklin College; Robert N. Talbert,
Franklin College; Robin Symonds, Indiana University Ko-
komo; Henry L. Wyzinski, Indiana University Northwest;
Melvin Royer, Indiana Wesleyan University; Gail P. Greene,
Indiana Wesleyan University; David L. Finn, Rose-Hulman
Institute of Technology; Chong Keat Arthur Lim, Universi-
ty of Notre Dame 10OWA Nasser Dastrange, Buena Vis-
ta University; Mark A. Mills, Central College; Karen Ernst,
Hawkeye Community College; Richard Mason, Indian Hills
Community College; Robert S. Keller, Loras College; Eric
Robert Westlund, Luther College; Weimin Han, The Uni-
versity of lowa; Man Basnet, lowa State University KAN-
SAS Timothy W. Flood, Pittsburg State University; Sar-
ah Cook, Washburn University; Kevin E. Charlwood, Wash-
burn University, Conrad Uwe, Cowley County Community
College; David N. Yetter, Kansas State University; Matthew
Johnson, University of Kansas KENTUCKY Alex M.
Mc-Allister, Center College; Sandy Spears, Jefferson Com-
munity & Technical College; Leanne Faulkner, Kentucky
Wesleyan College; Donald O. Clayton, Madisonville Com-
munity College; Thomas Riedel, University of Louisville;
Manabendra Das, University of Louisville; Lee Larson, Uni-
versity of Louisville; Jens E. Harlander, Western Kentucky
University; Philip Mc-Cartney, Northern Kentucky Univer-
sity; Andy Long, Northern Kentucky University; Omer Yay-
enie, Murray State University, Donald Krug, Northern Ken-
tucky University; David Royster, University of Ken-
tucky LOUISIANA William Forrest, Baton Rouge Com-
munity College; Paul Wayne Britt, Louisiana State Univer-
sity; Galen Turner, Louisiana Tech University; Randall Wills,
Southeastern Louisiana University; Kent Neuerburg, South-
eastern Louisiana University; Guoli Ding, Louisiana State
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University; Julia Ledet, Louisiana State University; Brent
Strunk, University of Louisiana at Monroe; Michael Tom,

Louisiana State University MAINE Andrew Knightly,

The University of Maine; Sergey Lvin, The University of
Maine; Joel W. Irish, University of Southern Maine; Laurie
Woodman, University of Southern Maine; David M. Brad-
ley, The University of Maine; William O. Bray, The Univer-
sity of Maine  MARYLAND Leonid Stern, Towson Uni-
versity; Jacob Kogan, University of Maryland Baltimore
County; Mark E. Williams, University of Maryland Eastern

Shore; Austin A. Lobo, Washington College; Supawan Le-
rtskrai, Harford Community College; Fary Sami, Harford
Community College; Andrew Bulleri, Howard Community
College  MASSACHUSETTS Sean McGrath, Algonquin

Regional High School; Norton Starr, Amherst College; Re-
nato Mirollo, Boston College; Emma Previato, Boston Uni-
versity; Laura K Gross, Bridgewater State University; Rich-
ard H. Stout, Gordon College; Matthew P. Leingang, Har-
vard University; Suellen Robinson, North Shore Communi-
ty College; Walter Stone, North Shore Community College,

Barbara Loud, Regis College; Andrew B. Perry, Springfield
College; Tawanda Gwena, Tufts University; Gary Simund-
za, Wentworth Institute of Technology; Mikhail Chkhenke-
li, Western New England College; David Daniels, Western

New England College; Alan Gorfin, Western New England
College; Saced Ghahramani, Western New England College;

Julian Fleron, Westfield State College; Maria Fung, Worches-
ter State University, Brigitte Servatius, Worcester Polytech-
nic Institute; John Goulet, Worcester Polytechnic Institute;
Alexander Martsinkovsky, Northeastern University; Marie
Clote, Boston College; Alexander Kastner, Williams Col-
lege; Margaret Peard, Williams College; Mihai Stoiciu, Wil-
liams College; Maciej Szczesny, Boston University MICH-
IGAN Mark E. Bollman, Albion College; Jim Chesla,
Grand Rapids Community College; Jeanne Wald, Michigan
State University; Allan A. Struthers, Michigan Technolog-
ical University; Debra Pharo, Northwestern Michigan Col-
lege; Anna Maria Spagnuolo, Oakland University; Diana
Faoro, Romeo Senior High School; Andrew Strowe, Univer-
sity of Michigan—Dearborn; Daniel Stephen Drucker, Wayne
State University; Christopher Cartwright, Lawrence Tech-
nological University; Jay Treiman, Western Michigan Uni-
versity MINNESOTA Bruce Bordwell, Anoka-Ramsey
Community College; Robert Dobrow, Carleton College; Jes-
sie K. Lenarz, Concordia College—Moorhead Minnesota;
Bill Tomhave, Concordia College; David L. Frank, Univer-
sity of Minnesota; Steven 1. Sperber, University of Minne-
sota; Jeffrey T. Mc-Lean, University of St. Thomas; Cheh-
rzad Shakiban, University of St. Thomas; Melissa Loe, Uni-
versity of St. Thomas; Nick Christopher Fiala, St. Cloud State
University; Victor Padron, Normandale Community Col-
lege; Mark Ahrens, Normandale Community College; Ger-
ry Naughton, Century Community College; Carrie Naugh-
ton, Inver Hills Community College MISSISSIPPI  Vivi-

en G. Miller, Mississippi State University; Ted Dobson, Mis-
sissippi State University; Len Miller, Mississippi State Uni-
versity; Tristan Denley, The University of Mississippi  MIS-
SOURI Robert Robertson, Drury University; Gregory A.

Mitchell, Metropolitan Community College—Penn Valley;

Charles N. Curtis, Missouri Southern State University; Vivek
Narayanan, Moberly Area Community College; Russell
Blyth, Saint Louis University; Julianne Rainbolt, Saint Lou-
is University; Blake Thornton, Saint Louis University; Kev-
in W. Hopkins, Southwest Baptist University; Joe Howe, St.

Charles Community College; Wanda Long, St. Charles Com-
munity College; Andrew Stephan, St. Charles Community
College  MONTANA Kelly Cline, Carroll College; Ve-
ronica Baker, Montana State University, Bozeman; Richard
C. Swanson, Montana State University; Thomas Hayes-Mc-
Goff, Montana State University; Nikolaus Vonessen, The
University of Montana; Corinne Casolara, Montana State
University, Bozeman NEBRASKA Edward G. Reinke
Jr., Concordia University; Judith Downey, University of Ne-
braska at Omaha NEVADA Jennifer Gorman, College
of Southern Nevada; Jonathan Pearsall, College of Southern

Nevada; Rohan Dalpatadu, University of Nevada, Las Ve-
gas; Paul Aizley, University of Nevada, Las Vegas; Charlie
Nazemian, University of Nevada, Reno NEW HAMP-
SHIRE Richard Jardine, Keene State College; Michael
Cullinane, Keene State College; Roberta Kieronski, Univer-
sity of New Hampshire at Manchester; Erik Van Erp, Dart-
mouth College NEW JERSEY Paul S. Rossi, College of
Saint Elizabeth; Mark Galit, Essex County College; Katarzy-
na Potocka, Ramapo College of New Jersey; Nora S. Thorn-
ber, Raritan Valley Community College; Abdulkadir Has-
sen, Rowan University; Olcay Ilicasu, Rowan University;,
Avraham Soffer, Rutgers, The State University of New Jer-
sey; Chengwen Wang, Rutgers, The State University of New
Jersey; Shabnam Beheshti, Rutgers University, The State
University of New Jersey; Stephen J. Greenfield, Rutgers,

The State University of New Jersey; John T. Saccoman, Se-
ton Hall University; Lawrence E. Levine, Stevens Institute
of Technology; Jana Gevertz, The College of New Jersey;
Barry Burd, Drew University; Penny Luczak, Camden Coun-
ty College; John Climent, Cecil Community College;
Kristyanna Erickson, Cecil Community College; Eric Comp-
ton, Brookdale Community College; John Atsu-Swanzy, Az-
lantic Cape Community College; Paul Laumakis, Rowan
University; Norman Beil, Rowan University NEW MEX-
ICO Kevin Leith, Central New Mexico Community Col-
lege; David Blankenbaker, Central New Mexico Communi-
ty College; Joseph Lakey, New Mexico State University;
Kees Onneweer, University of New Mexico; Jurg Bolli, The
University of New Mexico; Amal Mostafa, New Mexico State
University; Christopher Stuart, New Mexico State Univer-
sity  NEW YORK Robert C. Williams, Alfred Universi-
ty; Timmy G. Bremer, Broome Community College State
University of New York; Joaquin O. Carbonara, Buffalo State
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College; Robin Sue Sanders, Buffalo State College; Daniel
Cunningham, Buffalo State College; Rose Marie Castner,
Canisius College; Sharon L. Sullivan, Catawba College; Fa-
bio Nironi, Columbia University; Camil Muscalu, Cornell
University; Maria S. Terrell, Cornell University; Margaret
Mulligan, Dominican College of Blauvelt; Robert Anders-
en, Farmingdale State University of New York; Leonard Nis-
sim, Fordham University; Jennifer Roche, Hobart and Wil-
liam Smith Colleges; James E. Carpenter, lona College; Pe-
ter Shenkin, John Jay College of Criminal Justice/CUNY;
Gordon Crandall, LaGuardia Community College/CUNY;
Gilbert Traub, Maritime College, State University of New
York; Paul E. Seeburger, Monroe Community College Brigh-
ton Campus; Abraham S. Mantell, Nassau Community Col-
lege; Daniel D. Birmajer, Nazareth College; Sybil G. Shav-
er, Pace University; Margaret Kiehl, Rensselaer Polytech-
nic Institute; Carl V. Lutzer, Rochester Institute of Technol-
ogy; Michael A. Radin, Rochester Institute of Technology;
Hossein Shahmohamad, Rochester Institute of Technology;
Thomas Rousseau, Siena College; Jason Hofstein, Siena
College; Leon E. Gerber, St. Johns University; Christopher
Bishop, Stony Brook University; James Fulton, Suffolk Coun-
ty Community College; John G. Michaels, SUNY Brockport;
Howard J. Skogman, SUNY Brockport; Cristina Bacuta,
SUNY Cortland, Jean Harper, SUNY Fredonia; David Hob-
by, SUNY New Paltz; Kelly Black, Union College; Thomas
W. Cusick, University at Buffalo/The State University of
New York; Gino Biondini, University at Buffalo/The State
University of New York; Robert Koehler, University at Buf-
falo/The State University of New York; Donald Larson, Uni-
versity of Rochester; Robert Thompson, Hunter College; Ed
Grossman, The City College of New York; David Hemmer,
University at Buffalo/The State University of New
York NORTH CAROLINA Jeffrey Clark, Elon Univer-
sity; William L. Burgin, Gaston College; Manouchehr H.
Misaghian, Johnson C. Smith University; Legunchim L.
Emmanwori, North Carolina A&T State University; Drew
Pasteur, North Carolina State University; Demetrio Labate,
North Carolina State University; Mohammad Kazemi, The
University of North Carolina at Charlotte; Richard Carmi-
chael, Wake Forest University; Gretchen Wilke Whipple,
Warren Wilson College; John Russell Taylor, University of
North Carolina at Charlotte; Mark Ellis, Piedmont Com-
munity College NORTH DAKOTA Jim Coykendall,
North Dakota State University; Anthony J. Bevelacqua, The
University of North Dakota; Richard P. Millspaugh, The
University of North Dakota; Thomas Gilsdorf, The Univer-
sity of North Dakota; Michele liams, The University of North
Dakota; Mohammad Khavanin, University of North Dako-
ta; Jessica Striker, North Dakota State University; Benton
Duncan, North Dakota State University OHIO  Christo-
pher Butler, Case Western Reserve University; Pamela
Pierce, The College of Wooster; Barbara H. Margolius, Cleve-
land State University; Tzu-Yi Alan Yang, Columbus State

Community College; Greg S. Goodhart, Columbus State
Community College; Kelly C. Stady, Cuyahoga Communi-
ty College; Brian T. Van Pelt, Cuyahoga Community Col-
lege; David Robert Ericson, Miami University; Frederick S.
Gass, Miami University; Thomas Stacklin, Ohio Domini-
can University, Vitaly Bergelson, The Ohio State Universi-
ty; Robert Knight, Ohio University; John R. Pather, Ohio
University, Eastern Campus; Teresa Contenza, Otterbein
College; Ali Hajjafar, The University of Akron; Jianping
Zhu, The University of Akron; lan Clough, University of Cin-
cinnati Clermont College; Atif Abueida, University of Day-
ton; Judith McCrory, The University at Findlay; Thomas
Smotzer, Youngstown State University; Angela Spalsbury,
Youngstown State University; James Osterburg, The Uni-
versity of Cincinnati; Mihaela A. Poplicher, University of
Cincinnati; Frederick Thulin, University of Illinois at Chi-
cago;, Weimin Han, The Ohio State University; Crichton
Ogle, The Ohio State University; Jackie Miller, The Ohio
State University; Walter Mackey, Owens Community Col-
lege; Jonathan Baker, Columbus State Community College;
Vincent Graziano, Case Western Reserve University; Sail-
ai Sally, Cleveland State University OKLAHOMA Chris-
topher Francisco, Oklahoma State University; Michael Mc-
Clendon, University of Central Oklahoma; Teri Jo Murphy,
The University of Oklahoma; Kimberly Adams, University
of Tulsa; Shirley Pomeranz, University of Tulsa ORE-
GON Lorna TenEyck, Chemeketa Community College;
Angela Martinek, Linn-Benton Community College; Filix
Maisch, Oregon State University; Tevian Dray, Oregon State
University; Mark Ferguson, Chemekata Community Col-
lege; Andrew Flight, Portland State University; Austina
Fong, Portland State University; Jeanette R. Palmiter, Port-
land State University; Jean Nganou, University of Oregon;
Juan Restrepo, Oregon State University PENNSYLVA-
NIA John B. Polhill, Bloomsburg University of Pennsyl-
vania; Russell C. Walker, Carnegie Mellon University; Jon
A. Beal, Clarion University of Pennsylvania; Kathleen Kane,
Community College of Allegheny County; David A. Santos,
Community College of Philadelphia; David S. Richeson,
Dickinson College; Christine Marie Cedzo, Gannon Uni-
versity; Monica Pierri-Galvao, Gannon University; John H.
Ellison, Grove City College; Gary L. Thompson, Grove City
College; Dale McIntyre, Grove City College; Dennis Ben-
choff, Harrisburg Area Community College; William A.
Drumin, King’s College; Denise Reboli, King’s College;
Chawne Kimber, Lafayette College; Elizabeth McMahon,
Lafayette College; Lorenzo Traldi, Lafayette College; Da-
vid L. Johnson, Lehigh University; Matthew Hyatt, Lehigh
University; Zia Uddin, Lock Haven University of Pennsyl-
vania; Donna A. Dietz, Mansfield University of Pennsylva-
nia; Samuel Wilcock, Messiah College; Richard R. Kern,
Montgomery County Community College; Michael Fraboni,
Moravian College; Neena T. Chopra, The Pennsylvania State
University; Boris A. Datskovsky, Temple University; Den-
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nis M. DeTurck, University of Pennsylvania; Jacob Burbea,
University of Pittsburgh; Mohammed Yahdi, Ursinus Col-
lege; Timothy Feeman, Villanova University; Douglas Nor-
ton, Villanova University; Robert Styer, Villanova Univer-
sity; Michael J. Fisher, West Chester University of Pennsyl-
vania; Peter Brooksbank, Bucknell University; Larry Friesen,
Butler County Community College; LisaAngelo, Bucks Coun-
ty College; Elaine Fitt, Bucks County College; Pauline Chow,
Harrisburg Area Community College; Diane Benner, Har-
risburg Area Community College; Erica Chauvet, Waynes-
burg University; Mark McKibben, West Chester Universi-
ty; Constance Ziemian, Bucknell University; Jeffrey Wheel-
er, University of Pittsburgh; Jason Aran, Drexel Universi-
ty; Nakia Rimmer, University of Pennsylvania; Nathan Ry-
an, Bucknell University; Bharath Narayanan, Pennsylvania
State University RHODE ISLAND Thomas F. Banchoff,
Brown University; Yajni Warnapala-Yehiya, Roger Williams
University; Carol Gibbons, Salve Regina University; Joe Al-
len, Community College of Rhode Island; Michael Latina,
Community College of Rhode Island SOUTH CAROLI-
NA Stanley O. Perrine, Charleston Southern University;,
Joan Hoffacker, Clemson University, Constance C. Edwards,
Coastal Carolina University; Thomas L. Fitzkee, Francis
Marion University; Richard West, Francis Marion Univer-
sity; John Harris, Furman University; Douglas B. Meade,
University of South Carolina; GeorgeAndroulakis, Univer-
sity of South Carolina; Art Mark, University of South Car-
olina Aiken; Sherry Biggers, Clemson University; Mary
Zachary Krohn, Clemson University; Andrew Incognito,
Coastal Carolina University; Deanna Caveny, College of
Charleston SOUTH DAKOTA Dan Kemp, South Dako-
ta State University TENNESSEE Andrew Miller, Bel-
mont University; Arthur A. Yanushka, Christian Brothers
University; Laurie Plunk Dishman, Cumberland Universi-
ty; Maria Siopsis, Maryville College; Beth Long, Pellissip-
pi State Technical Community College; Judith Fethe, Pellis-
sippi State Technical Community College; Andrzej Gutek,
Tennessee Technological University, Sabine Le Borne, Ten-
nessee Technological University; Richard Le Borne, Ten-
nessee Technological University; Maria F. Bothelho, Uni-
versity of Memphis; Roberto Triggiani, University of Mem-
phis; Jim Conant, The University of Tennessee; Pavlos Tzer-
mias, The University of Tennessee; Luis Renato Abib Finot-
ti, University of Tennessee, Knoxville; Jennifer Fowler, Uni-
versity of Tennessee, Knoxville; Jo Ann W. Staples, Vander-
bilt University; Dave Vinson, Pellissippi State Community
College; Jonathan Lamb, Pellissippi State Community Col-
lege; Stella Thistlewaite, University of Tennessee, Knox-
ville TEXAS Sally Haas, Angelina College; Karl Hav-
lak, Angelo State University; Michael Huff, Austin Commu-
nity College; John M. Davis, Baylor University; Scott Wil-
de, Baylor University and The University of Texas at Arling-
ton; Rob Eby, Blinn College; Tim Sever, Houston Commu-
nity College—Central; Ernest Lowery, Houston Communi-

ty College—Northwest; Brian Loft, Sam Houston State Uni-
versity; Jianzhong Wang, Sam Houston State University;
Shirley Davis, South Plains College; Todd M. Steckler, South
Texas College; Mary E. Wagner-Krankel, St. Mary’s Uni-
versity; Elise Z. Price, Tarrant County College, Southeast
Campus; David Price, Tarrant County College, Southeast
Campus; Runchang Lin, Texas A&M University; Michael
Stecher, Texas A&M University; Philip B. Yasskin, Texas
A&M University; Brock Williams, Texas Tech University;
1. Wayne Lewis, Texas Tech University; Robert E. Byerly,
Texas Tech University; Ellina Grigorieva, Texas Woman's
University; Abraham Haje, Tomball College; Scott Chap-
man, Trinity University; Elias Y. Deeba, University of Hous-
ton Downtown; Jianping Zhu, The University of Texas at Ar-
lington; Tuncay Aktosun, The University of Texas at Arling-
ton; John E. Gilbert, The University of Texas at Austin; Jorge
R. Viramontes-Olivias, The University of Texas at El Paso;
Fengxin Chen, University of Texas at San Antonio; Melanie
Ledwig, The Victoria College; Gary L. Walls, West Texas
A&M University; William Heierman, Wharton County Ju-
nior College; Lisa Rezac, University of St. Thomas; Ray-
mond J. Cannon, Baylor University, Kathryn Flores, Mc-
Murry University; Jacqueline A. Jensen, Sam Houston State
University; James Galloway, Collin County College; Raja
Khoury, Collin County College; Annette Benbow, Tarrant
County College—Northwest; Greta Harland, Tarrant Coun-
ty College—Northeast; Doug Smith, Tarrant County Col-
lege—Northeast; Marcus McGuff, Austin Community Col-
lege; Clarence McGuff, Austin Community College; Steve
Rodi, Austin Community College; Vicki Payne, Austin Com-
munity College; Anne Pradera, Austin Community College;
Christy Babu, Laredo Community College; Deborah Hewitt,
McLennan Community College; W. Duncan, McLennan
Community College; Hugh Griffith, Mt. San Antonio Col-
lege; Qin Sheng, Baylor University, My Linh Nguyen, Uni-
versity of Texas at Dallas; Lorenzo Sadun, University of
Texas at Austin  UTAH Ruth Trygstad, Salt Lake City
Community College VIRGINIA Verne E. Leininger,
Bridgewater College; Brian Bradie, Christopher Newport
University; Hongwei Chen, Christopher Newport Univer-
sity; John J. Avioli, Christopher Newport University; James
H. Martin, Christopher Newport University; David Walnut,
George Mason University; Mike Shirazi, Germanna Com-
munity College; Julie Clark, Hollins University; Ramon A.
Mata-Toledo, James Madison University; Adrian Riskin,
Mary Baldwin College; Josephine Letts, Ocean Lakes High
School; Przemyslaw Bogacki, Old Dominion University;
Deborah Denvir, Randolph-Macon Woman'’s College; Lin-
da Powers, Virginia Tech; Gregory Dresden, Washington
and Lee University; Jacob A. Siehler, Washington and Lee
University; Yuan-Jen Chiang, University of Mary Washing-
ton; Nicholas Hamblet, University of Virginia; Bernard Ful-
gham, University of Virginia; Manouchehr “Mike” Moha-
jeri, University of Virginia; Lester Frank Caudill, Universi-
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ty of Richmond VERMONT David Dorman, Middlebury
College; Rachel Repstad, Vermont Technical Col-
lege ' WASHINGTON Jennifer Laveglia, Bellevue Com-
munity College; David Whittaker, Cascadia Community
College; Sharon Saxton, Cascadia Community College; Aar-
on Montgomery, Central Washington University; Patrick
Averbeck, Edmonds Community College; Tana Knudson,
Heritage University; Kelly Brooks, Pierce College; Shana
P. Calaway, Shoreline Community College; Abel Gage, Skagit
Valley College; Scott MacDonald, Tacoma Community Col-
lege; Jason Preszler, University of Puget Sound; Martha A.
Gady, Whitworth College; Wayne L. Neidhardt, Edmonds
Community College; Simrat Ghuman, Bellevue College; Jeff
Eldridge, Edmonds Community College; Kris Kissel, Green
River Community College; Laura Moore-Mueller, Green
River Community College; David Stacy, Bellevue College,
Eric Schultz, Walla Walla Community College; Julianne
Sachs, Walla Walla Community College WEST VIRGIN-
IA David Cusick, Marshall University; Ralph Ober-
ste-Vorth, Marshall University; Suda Kunyosying, Shepard
University; Nicholas Martin, Shepherd University; Rajeev
Rajaram, Shepherd University; Xiaohong Zhang, West Vir-
ginia State University; Sam B. Nadler, West Virginia Uni-
versity WYOMING Claudia Stewart, Casper College;
Pete Wildman, Casper College; Charles Newberg, Western
Wyoming Community College; Lynne Ipina, University of
Wyoming; John Spitler, University of Wyoming WISCON-
SIN  Erik R. Tou, Carthage College; Paul Bankston, Mar-
quette University; Jane Nichols, Milwaukee School of Engi-

neering; Yvonne Yaz, Milwaukee School of Engineering;
Simei Tong, University of Wisconsin—Eau Claire; Terry Ny-
man, University of Wisconsin—Fox Valley; Robert L. Wil-
son, University of Wisconsin—Madison; Dietrich A. Uhlen-
brock, University of Wisconsin—Madison; Paul Milewski,
University of Wisconsin—Madison; Donald Solomon, Uni-
versity of Wisconsin—Milwaukee; Kandasamy Muthuvel,
University of Wisconsin—Oshkosh; Sheryl Wills, Universi-
ty of Wisconsin—Platteville; Kathy A. Tomlinson, Universi-
ty of Wisconsin—River Falls; Cynthia L. McCabe, Univer-
sity of Wisconsin—Stevens Point; Matthew Welz, Universi-
ty of Wisconsin—Stevens Point; Joy Becker, University of
Wisconsin-Stout; Jeganathan Sriskandarajah, Madison Ar-
ea Tech College; Wayne Sigelko, Madison Area Tech Col-
lege; James Walker, University of Wisconsin—Eau
Claire CANADA Don St. Jean, George Brown College;
Robert Dawson, St. Mary’s University; Len Bos, Universi-
ty of Calgary; Tony Ware, University of Calgary; Peter Da-
vid Papez, University of Calgary; John O’Conner, Grant
MacEwan University; Michael P. Lamoureux, University of
Calgary; Yousry Elsabrouty, University of Calgary; Darja
Kalajdzievska, University of Manitoba,; Andrew Skelton,
University of Guelph; Douglas Farenick, University of Re-
gina; Daniela Silvesan, Memorial University of Newfound-
land; Beth Ann Austin, Memorial University; Brenda Da-
vison, Simon Fraser University; Robert Steacy, University
of Victoria; Dan Kucerovsky, University of New Brunswick;
Bernardo GalvaoSousa, University of Toronto; Hadi Zi-
baeenejad, University of Waterloo

H dnuovpyia avthg g €kdoong dev Ba giye yivel yopic ™ Pondeia ToAdV avBpdmmv. Apyikd, BElovpe
VO ELYOPLOTIGOVLLE TO TPMTO, ATOLLOL LLE TOL OTTOla ElyapLe dOVAEYEL TAV®D TNV Topeia Tov £pyov. Ot Katrina
Mangold, Michele Mangelli kot Nikki Miller Dworsky fitav ot facikoi avBpwmot ot onoiot Sioyeipiotnkav
TN PON TG EpYAciog, KdvovTog 0,11 LopovGaV Yo va puOpicovY To TAVTO e AOYIKO TPOYPOUUOTICHO Kot
O1evhETnoay AmOTEAEGLATIKG TIG SLAPOPES EIGPOES BIPAOYPAPIKOV OVOGKOTGEWMY Ol 0TTOiEG GVVERAAOLY
oTNV ApTIo EVNUEP®AST TOL £pyov. H dovAdetd tovg NTov e€0peTikn Kot auTh 1 TEAELOTNTO 0T Slaxeipiom
ToV épyov Pondnoe oto va Epbet 1¢ TEpag avtn 1 £kdoon. H eumeipia tov Tony pe to BiPpAio amod to Eexivn-
pé tov Pondnoe 6to va dratnpndel  Ypoe1| Kot 1 EGTIOGT EVOPUOVICUEVT LE TNV 0PYIKT OO KOl OTTIKTY
Tov BipAiov. H patid tov mavem 6t AETTOUEPELD KOL 1] YVOGT TOV OVTIKELLEVOL PonOncav doTe T0O KEIUEVO
VO TEPAGEL TO PNVVLLE TOL OGO TO dHLVATOV 10 KOOOPE KOl OTOTEAEGUOTIKG.

O Kerry O’Shaughnessy cuvéBaie onUovVTIKA OGTE 1) S1OOIKAGIO TAPAYOYNG VO TPOY®PEL EVPLOLLAL.
Evyapiotiec otov Ron Weickart tov Network Graphics yio tn d€£10Te) vk Kol S1ovpyikn EKTELEGT TOV
YPOPLoTIKOV Tpoypdppatoc. Ot Sarah Wales-McGrath (ene€epyacio aviirypaenc) kot Cristine Sabooni
(010pBDOTPLO TVTOYPAPIKDY dOKIWV) TTapeiyav eEe1dKELUEVT avaTpoPoddTNoT. Ot gvyapiotieg pag emi-
ONG GTNV EKTANKTIKT opada Topaymyng T Macmillan Learning: Janice Donnola, Sheena Goldstein, Alexis
Gargin kot Paul Rohloff.

O&Lovle 101TEPMG VO EVYOPIOTHGOVLE TO. LEAT TOV GLUPOVAEVTIKOD GVUPOVAIOY Ol 0TToiol Edmoay
0ELOLOYEG OMAVTIOELS GE TOAD CUYKEKPILEVEC EPMTNCELS CYETIKA LLE TNV TPOGEYYIOT KO TOPOVGIOGT) TOA-
AGV onpovtikov Ospdtov: John Davis (Baylor University), Judy Fethe (Pellisippi State Community College),
Chris Francisco (Oklahoma State University) kot Berit Givens (California State Polytechnic University,
Pomona). Ot eAeyktég yio ) podnpatikn akpifeio tov Math Made Visible BonOnoav dcte va £pBet 1 teht-
KN €kd00N TN LOPPT TOL ERLPAVILETOL TOPOL.
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Emiong, 0¢hovpe va euyaploTGOVUE TOVG GVVASEAPOVS oG GTa TUNHATe ToL epyalopacte. Eipaote
TUYEPOL TOV SOVAEVOVLE GE TUNUATO TOAD OPUGTNPLL TAVE 6T LOONUATIKE, 6OV AapBdvouy xdpo ToALE
EVOLOPEPOVTO TPOYPELLLLOTO KO OVOTTOGGOVTOL Kot cu{nTovVToL £EVTVEG TadaY®YIKES 10€ec. EmmAéov, 0¢-
AOVDLLE VO EVYAPLICTIGOVLLE TOVG POLTNTEG LLOG OL OTTOI0L oG EODCAV EVEPYELD, EVOLAPEPOV Kat evBovolaopd
OV KAVEL T S1O0GKAAID AVTOTOOOTIKY).

O Colin Ba n0ere va evyopiothoet o 600 Tov Tadid, Alexa kot Colton. O Bob 0a 10eke va gvyapiot-
GEL TNV OKOYEVELY TOV. AVTOl £ival TOV oG KPATOVV KA TPOGYEI®UEVOVS GTOV TTPAYLOTIKO KOGUO, E101-
K6 6Tav To pafnpatikd Tpoomadovy v pog dtevhovouy aliidc. Avto To Pifiio apiepdvetal 6 eKEiVOLC.

Bob kot Colin



1 NMAPAMETPIKEZ E=IXQ2EIZ, NMOAIKEZ
2YNTETAITMENEZXZ KAl KONIKEZ TOMEX

2 T0 TTOPOV KEPAAOLO E1GAYOVTAL SVO VEN ONUOVTIKA epyaAeio. Apyikd, B0 LEAETIGOVLLE TIC TOPAUETPIKES

eE10MGELC, 01 0TOIEG TEPTYPAPOLY KOAUTOAES GE [0 LOPOT) TTOV EIVOL 1OIOTEPO YPNGILUT YO TV AVAAVGN
NG Kivnomg Kot EVIEANS amapaitntn o€ medio OTMG TA YPOPKE TOV NAEKTPOVIKADV VITOAOYIGTMV OALY Kot
N oyediaon Le TN ¥PNoN TOV VTOAOYIGTAOV. XT1 CUVEXELX, 00 OVOADGOVUE TIC TOMKEG GUVIETAYUEVES, TTOV
OmOTEAOVV €va EVOALUKTIKO GUGTN LA GE GYECT LE TIG 0pBOYDVIEG GUVTETAYUEVEG, TO OO0 ATAOTOIEL GMLLaL-
VTIKA TOVG VITOAOYICUOVE O€ TOALEC EPAPLOYES. To KEPAAULO OLOKANPDVETAL LE Lo BEDPNON TOV KOVIKOV
TOU@V (InAadn TV EAElYE®V, TOV VTEPPBOLDV KOl TOV TOPAPOADV).

Mrmopodue va peketoovpe v aArnieniopoaon peta&d dVo e1dvV Tov
{owkov Bacideiov, pe TAnbuopovg ¢(t) ko p(t) mov givar kot ot §Ho cv-
VOPTAGELG TOL YPOVOV, TPOKEYEVOD VO KOTOVOT|GOVLE TOV TPOTIO LIE TOV
omoio petapdAirovrar avtoi ot $vo TAnbvcpol. Zvvovalovrog tig dHo ow- : :
té¢ cuvaptioelg, otn popen (q(t), p(t)), uropodue va £xovpe ™V mo- ﬁ,

POUETPIKN OVOTAPACTOOT HOG KOUTOANG 6T0 eminedo gp. Iyvnlotdvtog y e

TNV KOUTOAT, KaBdG 0 xpdvog t petafarietal, «EETOAIyETOY UTPOCTA —
HOG 0L «1OTOPLOY GYETIKA UE TNV OAANAETIOPAOT TV 600 €100V, OALA
KOt TOV TPOTO e ToV 0moio avti emdpd otov mANBucpd Kabe gidovg.

11.1  TTapAPETPIKES ECIOWOEIG

davraoteite éva coPATIOO TO 0TOI0 KiveiTol KOTO UNKOG LOG KO- Xpnowonototye tov 6po «aouoTidioy
uroAng C mov Ppioketar 6o eninedo, Onwg ALTA TOV PAIVETOL GTO | drav avaustwnilovus éva aviikeiievo
Zynua 1. Oa 0éhape va eipaote og Bomn va TepypayoLLE TV Kivi- | wg kivoduevo onueio, ayvodvtag on-
on TOL GOUNTISI0N KoTd PAKOG oVTAG TG KaumdAng. Ilpokeévon | Aadi v eowtepikij Tov dowj (koa Tig
VL EKQPAGOVLLE TNV Kivion avth pe podnpotucode dpove, 0o peketr- | 1eoTdoeis 1v).

GOVULE TOV TPOTO UE TOV 0moio UeTafdArovTal Le ToV xpOVO 01 GLVTE-

TaYUEVEG T KOl i TNG B€omg Tov cmpaTIdioL, TMG EPTOVTOL ONAAOY y Y T ———

amo TN petaPfAnti tov ypovov t. Kabmg kot o1 600 GuVTETaYUEVES /
x Kol y givol cuvapTioelg Tov xpovou t, 1 Béon tov copaTidiov T — (x(@), y(1)
ypovikn otiyun ¢t Ba diveton amd v —
(0 = (olt) (1) S
[ =
AVt 1 0vamapAoTOCT TG KOUUTOANG ATOKAAEITAL TUPARETPNGT] LE .

TOPANETPO t KoL 1] KAUTOAN OTOKUAEITOL TOPAUETPIKY] KOUTOAN.



2 MAPAMETPIKEZX EZIZQZEIZ, MOAIKEXZ XYNTETATMENEX KAl KONIKEXZ TOMEZ

g Lo TOPaUETPNOT YPNOYLOTOLOVUE GLYVA TO GOUPOAO £ Yio Vo SNAMGOVE TV TAPAUETPO, Bemphd-
vtag 0Tt o1 e€apTnuéves petaPAntéc aAldlovv e Tov xpovo, aArd elpacte eEAeDOEPOL VO XPTCULOTOGOVLLE
0moLodNTOTE GAAN peTaPAnty (Onm¢ Yo Topddetypa Ty s 1 T #). LTIC avanapacTcEIS TOV TOPOUETPIKOY
KOUTUA®V pe T fondeia TV ypapikdV ToVg TOPUGTAGE®DY, 1 KatevBuven TG Kiviiong cuyvd vTodNA®VETOL
amd éva Bélog, OTme 6To Zynpa 1.

O1 cVYKeKpPYLEVES EEIGOGELS TOL 0pilovV KAOE POPE TV TOPOLETPNOT, OTOS oL = 2t —4 Koty = 3412
670 TOPAdELY Lo TOV 0KOAOVOE], amokalobvTal TaPUPRETPIKES EELCADGELS.

MAPAAEIFMA 1 XyedldoTe TNV KOUTOAT LE TOPAUETPIKEG EEIGMOELG
x=2—4, y=3+1 (1)

AUOon B0 vToloyicovlE, apPyIKE, TIG GUVIETOYUEVES T KoL Y Y10 TOAAEG SOPOPETIKEG TIUES TOL t, OTT™G
eaivetat otov [Tivaka 1, evéd otn cvvéyeta Oo evronicovpe kot Ba onpeidoovpe o avtiotoryo onpeio (x, y),
OGS PaiveTol 6To ZyNua 2. X1 cuveyeld, Oa evdcovpe HETOED TOVG TAL OTUELD AVTA LLE L0 OUOAT KOUTOAN
Kot téhog Ba onueidcsovpe v katevbuven g kivnong (katevBuven wg mpog v omoia avEavetol To t) pe
™ BonBela evog Erovg.

Mivakag 1
t x=2t—4 y=3+1¢

-2 -8 7
0 —4 3
2 0 7
4 4 19

43)

8 4 0 4

2xAHa 2 H mapapetpikn Koumoan . = 2¢ — 4,

O1 eTOTHUOVIKES OPIBUOUNYOVES YPOPIKDYV TOPOTTATEDY KOODS y =3+ 12

Ka1 to. Yroloyiotika Zvatiuoto. ALyefpas (YEA) umopodv va. ypn-
oomonBody yia ToV GYEOIATUO KOL TH UEAETH] TWV TOPOUETPIKOV
KOUTOADV.

EvaAAokTikf  H kapmodn y = 22 pumopsi va mapapetpn-
Oel pe évav amdo tpomo. [T cvykekpipéva, ov Bemproovpe
ot x =t ko y = t2, 1018, 0oV y =t> Kou t =z, TOAD £0-
Koha mpokvmTel 611 Yy = 2. Emopévac, 1 mapaforn y = 22 3
umopei va mopapetpndei og c(t) = (¢, t2). Tevikdtepa, pmo-
POVLLE VO TOPAUETPIOOVUE OTOLONTOTE KaUTOAN ¥y = f(z)
Bewpdvtog 6tL x =t ko y = f(x). 'Eva Ao mapdaderypa gi-
VoL 1) TEPIMTMON TNG KAUTOANG ¥y = €” 1) omoio WTopel va mo-
popetpndel g c(t) = (¢, €!). Eva mAEoVEKTN A TOV TAPaLLE-
TPIKDOV EELICDTEDV VAL TO YEYOVOG OTL LOG EXLTPETOVY VO, TTE-
PLYPAWOLLE KOUTOAEG TOV OEV Eival YPOPIKES TAPACTAGELG
ocuvaptnoewv. Etot, yio mapdderypo, 1 KOUTOAN TOL Zynpo-
106 3 Sev pmopei voL mpeL ™ popen y = f (), odhdmap’ dha ¥ = 4sin(3t) cos(3 sin(5¢))
oTE PITopel va TEPYPOPEl TAPAUETPIKA.

2xnua 3 H mapapetpikn kapmoin pe e&lom-
oeig: & = 5 cos(3t) cos (2 sin(51)),

Onwg pOMG GNUELOCOLE, L0 TOPAUUETPIKT KOUTOAN ¢(t) dev eivar amapaitnTo va £ivar To ypaenuo pog
GUVAPTNONG. TNV TEPITTOON OUMOS TOV KATL TETOW0 givan aAnbéc, TOTe pmopel va etvar Qiktd vo Tpoodto-
picovpe tn cuvaptnon f, KOTaAEIPOVTOG TNV TOPAUETPO», OTMOG QOIVETOL GTO TUPAIELYLLO. TTOV AKOAOLOEL.
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MAPAAEITMA 2 AtraAoi@n TTOPAPETPOU  No TePypaWYETE TNV TOPUUETPIKT KOUUTOAN
c(t) = (2t — 4,3 + t?)

TOV TPOTYOVUEVOD TTOPadElyaTOg 6T Hopoty y = f ().

AUon TNo va amaAeiyovue TNV TapaueTpo Ba TPEREL VO TPOGIIOPIGOVLE TO Y (G GLVAPTNOT TOV 2. APYIKA
0o exppdoovpe T0 t G GLVAPTNON TOL =: APoV & = 2t —4, e0KOAX TPOKVTTEL OTL t = %x + 2. AvtikoOt-
GTMOVTOG TN GYE0T VTN 6TV EKPPOGCT TOL ¥, TPOKVTTEL

1 2 1
y—3+t2—3+<2x+2> :7+2x+1x2

Avto onpaivet 6t ) kopmoin c(t) yvnhatel To ypdonua g cvuvaptnong f(z) = 7+ 2z + %xQ, 1 omoia
eaivetal 6to Zynuo 2.

MAPAAEIFMA 3 'Evag mopavdog-povtéro akorovbei v tpoyid c(t) = (80t, 200t — 4.9t?) amd T oty-
U1 oL eKTOEEVETOL PEYPL VO YTUTNGEL OTO £00.QOG, LE TO ¢ Gg S Kal TNV amodctaon o m (BA. Zynua 4).
Ynoloyiote:

a) To vyog tov mupadAOL TN XPOVIKN OTIYUN £ = 5 S.

v (m)
B) To péyioto Hyog mov EHEvVEL 0 TOPULAOG A0 TO £50(POC. %

=204

2000 +
AUon To vyoc tov TVPAHAOV-UOVTELOL T ¥POVIKT| OTIYUn ¢
etvan y(t) = 200t — 4.9¢2,
o) To Hyog Tov TLpadAOL T ¥povikKn oTyun t = 5 s Ba gival

y(5) = 200(5) — 4.9(5%) = 877.5m

1000 +

t=0 + + + X
1,000 2,000 3,000

B) To péyioto Hyos eppaviletar 6to Kpico onpeio ™ms y(t) to

) . . ZxAua 4 Tpoyid Tov TVPAdAOL-HOVTE OV
omolo vroloyileTon wg e&NG:

y'(t) _ 1(20075 _ 4.9752) — 9200 — 9.8t I:IPOZOXH ,H ypaIKi mxpo:zawmy wov

dt DYOVG 08 GUVAPTHON IE TOV YXPOVo Yo Eva,

OWUO. TOV EKTOCEDETOL OTOV GEPA EIVOL UIO!

wapofolry (coupwva ue v Tpofieyn tov

200 Talidaiov). Ovunbeite, duwg, 6t1 T0 Zyiua

t= 98 204's 4 dev elvar 10 YPOAPNILO. THS TOVAPTHGHS TOD

DWovg ae GYEOH UE TOV YPOVvo, 0AAG Jelyvel

AvT6 onpaivel 0TL T0 PEYIGTO VYOS 6TO 0Toio POAvVEL 0 TOPOL- ™V mpoyuaTiK Tpoyid Tov axoiovlei o wH-

Log amd v empdvet g I'ng stvan y(20.4) = 200(20.4) — | paviog (i omoia éxer téo0 Kozaxdpven éc0
4.9(20.4)% ~ 2041 m. K1 0pi{OVTIa UETOTOTION).

o va givar 3y’ = 0 Oa pérer 200 — 9.8t = 0, emopévag

B0 LEAETICOVLE TOPO. TOV TPOTO TOPAUETPTONG TOV EVOELDY KoL TOV KOKAWOV, KABDG 01 GUYKEKPIUEVEG
KOpmOAES epeavilovTol ToAD oLV GTo ETOUEVE KEPAAULOL.
®o EEKIVIICOVUE [LE TIC TUPAUETPIKES EEICDCELS

T =1, y=mt —o00o<t< o0

OV TEPLYPAPOLV Uit eVOeia Ypopun 1 omoio apevog Siépyetal amd v apyn TV a&ovav Yt = 0, apeTépov
éxerkAion ion pe m (o Tod TO SOTIGTOVOLUE TOAD EVKOAQ OTTO TN GTIYUN TTOV, OATUAEIPOVTOC TV TOPAUETPO,
TPOKVTTEL OTL Yy = ma). MetaroniCovtag v x(t) katd a ko v y(t) katd b, TpokvTTEL 1| TAPAUETPIION
™G gvbeiog ypoppns pue kKhion m, n omoia Opmg diépyeton and to onueio (a,b) yo t = 0.
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Moapapérpnon piag euBeiag H gubeia mov diépyetar and to onpeio P = (a, b) kou £xeL kKhion ion pe
m pnopei va mapapetpndei amod tig elomoelg

x=a-+t, y=b+mt —o00<t<oo 2)

MAPAAEIFMA 4 lMapapétpnon uiag euBeiog  TIpoodiopiote Tig TopoueTpikés eEloMGELg Yo o gvbeia
mov dépyetan and ta onpeion P = (3,-1) kau @ = (5,-8).

. -8 — (-1 7

Auon H «hion g evbelag vmoloyiletar wg m = 5(3) =3 Avtikafiotdvtag to onueio
(a,b) = (3,-1) omv E&icwon (2) Oa £xovpe T1g TapapeTpicés eElomoelg

7

r =341, y=—-1——-t

2
Mmopovpe vor EMTOXOVUE L0, EVOALOKTIKY TapapéTpnon xpnoonotdvtag o onpeio (a,b) = (5,-8),
omOTE 01 TAPAUETPIKEG EEIGMGELG TOL TPOKHTTOVV Yol TNV 1010 €VOEeia, Ba givan

7

[Ipoxkertor yio 300 SLAPOPETIKEG TOPUUETPNOELG TG 1010¢ eVOEiag YPOUURG. MTOpoLLE VO OKEPTOUAGTE TNV
€V0eia MG Evay «OPOLO» KoL TNV TOPOUETPNOT MG EVO «TOEIO 1 Lol SLdpOoun KOTO KOG GuTOD TOL dpo-
pov. Avtd onpoivel 6Tt SOPOPETIKES TOPUUETPTOELS OVTIOTOLYOVV GE SLOPOPETIKES SLAOPOUES KATH UNKOG
TOL {310V dpOUOV.

Av p/q = m, 101¢ 01 eEloDOELG
T =a+qt, y=b+pt —00 <t <00

TOPOUETPOVV eniong Tnv gvbeia pe khion m mov diépyeton amd to onueio (a, b) (BA. Acknon 46).
"Evoc xdxhoc aktivog R, pe 10 KEVTpo Tov va Bpioketatl oty apyn

" TV afovav, uropei vo mopapetpnel pécm tav eElochoewny

(a+ Rcos 0, b+ Rsin 0)
x = Rcos?, y = Rsinf

b AA pe v mapdpetpo 6 va cvpforilet m yovia mov avtictotyel 6to on-
peio (z,y) tov KOKAOV, OTMG PaiveTat oto Eyfpa 5. O Kokhog do-
YpapeTal pio opd, Kot paliota pe opd avtifetn omod T gopd me-
(Rcos 6, Rsin 6) ’ . , , .
/ PLOTPOPNG T®V OEIKTMOV TOL POAOYOD (CVTI-OPOAOYIOKA), KOOMG M
d = ¥ yovio 0 petafdiieton o€ £va NUL-0VOIKTO SIACTNLUO TILOV UE E0POG
\/ ‘ 27, 6mog 1o [0, 27) f TO [—7r, 7).
2TV o YEVIKN TEPINTTOOT, aVTNV VOGS KOKAOL akTivag R e Ké-
vIpo 10 onueio (a,b) (BA. Zyfua 5), N TOPAUETPNON TOL YPNGIHLO-
o0V E elvo M

>xAua 5 Hapapérpnon evog kbkAov pe
aktiva R kot kévtpo to onueio (a, b)

x=a+ Rcos, y=>b+ Rsinf 3)

[pokeévov va eléyEovpe v opBotnTa TG mapapéTpnong avtnge, apkel va erifePardoovpe 6Tt Eva
onpeio (z,y), dnwg divetar and v E&icwon (3), wavonotei v e&icwon evog kKokAov aktivag R Kot Ké-
vipov (a, b). pdyporu:

(x—a)*+ (y—b)? = (a+ Rcosf — a)? + (b+ Rsinf — b)?> = R*cos? 0 + R*sin’ ) = R?





