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Amayopevetal n aviypadr, amobnkeuaon Kat dltavoun tng mapoloag epyaciac, €€ oAOKANPOU A THAHATOC
AUTNG, Yla EPTIOPLKO OKOTIO. ETTpémeTtal n avatumwaon, arnodrkeuon Kat SLavopn yia OKOTIO [N
KEPOOOKOTIKO, EKTTALOEVTIKNAG I EPELVNTIKAC dUONC, LTIO TNV TIPOUTIOBECN va avadEpeTal n Ttnyn
TIPpo€AguONC Kal va dlatnpeital To mapov yAvupa.

Ol amoyelg KAl Ta CUUTIEPACHATA TIOU TIEPLEXOVTAL OE AUTO TO £yypado eKPpAlouV ATIOKAELOTIKA TOV
ouyypadEa Kat dev avTTPoowTEVOULV TIC eTtionueg B€oelg Tou MNaverotnuiou Mepawwc.

Qc ouyypadeag Tng apovoag epyaciac SNAwvw Twe N tapoloa epyacia dev AmoTteAel Tpoiov
AOYOKAOTINC Kat dev TIEPLEXEL UAIKO aTto N avadePOUEVEG TINYEC.



Euxaplotieg

Oanbeia va euxaplotriow Tov eMBAETTOVTA KABNYNTN pou Todkwvag Mavaywwtng, HEAoC Tou
£pyactnplakoL S1daKTIKOU TTPOCWTILKOU TOU THAHATOC TTANPOodOPLKNC TOU Ttavemotnuiou Mepaliwg, yua
TNV Kabodynaon TTou HoU TIPOCEPEPE KAL TO XPOVO TIoU Jd1EBece SIVOVTAG oL XPNOIHEC CUPBOUAEC Kal
odnyieg yia tTnv oAokARpwWaon TNE TITUXLAKN G HOU Epyaciag. 2To Lo TAaiolo euyvwpocuvng, 6a ndeia va
£UXAPLOTACW OAOUC TOoUC KaBnyNntéc tou Tunpatog MAnpodoptkng yia Tn cUPBOAR TOUC OTNV ETILGTNHOVIKN
KAl TEXVOAOYLKI HOU ouyKpOTNon ota Xpovia tng ¢oitnong pou oto Tunua.



MepiAnyn

H epyaoia meplAapBavel tn Bewpia OXETIKA PE TNV €vvold TNE TTapaywyou Kabwce Kal oTtTikotoinon
OXETIKA pe TNV Ttapaywyo. Ewdikétepa mepAapuBAvEL TNV OTITIKOTIOINOT TOU TIPORANUATOC TG EPATTTOUEVNC
KAl TN¢ mapaywyou. EmumAgoy divetal pyia epwtnon Katavononc Wote o Jabntng va UtopECeL HECA ATIO TN
TPA&n va katavornoel KAAUTEpa tn Bewpia. ZTOX0C TNG TtapoVoag Epyaciag eival va Katavonoetl o Habnteg
TIC EVVOLEC TNC TIApaywyou PHEoa amnod pia dladlKTuakn T(PoCEyyLon.

/\éfSlC KAsdwa: Mapdywyog, omttikotoinon, £vvola tng mapaywyou, YEWHETPLKN epunveia,

edamtopévn

Abstract

The paper includes theory on the concept of derivative as well as visualization on derivative. In particular
itincludes visualization of the problem of tangent and derivative. In addition, a comprehension question
is given so that the student can better understand the theory through practice. The aim of this paper is to
help students understand the concepts of the derivative through a web-based approach.

Key Words: Derivative, visualization, concept of derivative, geometric interpretation, tangent



Mivakag Meplexopevwyv

(070] 0}/ 4 1={ a1 S IR i
S0 (e ToTle 2 (=T o PRUORPRPPRPRPRt ii
[ F=7o 10, o U1 o PSP PPR PR iii
FAN == Tal X1 1] (o LR iii
ADSTFACT ettt e et e e e e aeaeneas iii
GV AT 0] o K= RN iii
TTIVOKOG TTEPLEXOHEVIIV ettt ettt ettt etie et ette et eeneetaeeteansaaneanesensanasensanaeensannesnsenneens iv
KOTAAOYOG ELKOVIUIV «.eivniniininieiiit e eiee et ete et eaeeeneaeneasnesesnsneasnesesnenesnsnesesnennsnennes v
KOTAAOYOC ALY PO HGTUIV eteteteeneenetnetnetneteueeueenetneeneeneenssssssssnssnesnseesseseesensnssnnens Vi
= To Lo Y/ Y 1Y/ o TR 1
1. Tewpetpkn Eppnveia tng Mapaywyou CUVAPTNONG «evuerrerrenreneeernereeeenaeneeneeneeneens 2
1.1 [ IFAVAV o (o T o [ 1€ Vo To \VZE N Y YU PR 2
1.1.1 TO TIPOPBANHUA TNC EDATITOHEVING vneunenneneenrtnrenenneuaeneeneeneeneenreereneeneeeenesnsenssnenns 2

72 O To1Uo 18 Lo Yo g Tk 1 (o 1o Yo 1Y ¥ AV o 11 SN 2
1.3 Omtikotoinan Tou MPoBAAHATOC TNG EPATITOMEVNG cuuerrrnrenrenrrnerenenrenaeneenranns 2
1.4 OTITIKOTIOUN GO TIOPOYUIYOU uuvnetnernenneneneenernernesnenaesasnasnesnesnesnssassassesnssnssnesnnen 2

2. EPWTNON KOTOVONONG. ttutttttttitiee et ee et ettt ettt et eteeae e eeneensaeensaeensnsanaensenennes 3
DAV} 1 €70 Lo ¥ Loy o NNt 4
[ [AVo Ve T ToTo Y, Yo 1Y/ Lo Lo RPN 4
Mivakag cuVTPACEWV-APTIKOAEEWV-OKPOVURIUIV ceuvnirieineeineeeeeneeenereenenereneeeeneeeenennnn 4
]S YN 017/ oY Lo>] Lo RPN 4
1 (o ToTo Vo 1o [V T HS N 4
[ L | U UP PR PPRUPRRN 4

BN VZ= 1Yo o1 o) O 11



KatdAoyog Eikovwy

To oxnpa 1 mapouctalel Ty epamtopevn evog KUKAOU o€ €va onpeio A.
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To oxfua 2 mapouctdlel U0 dLAaPOPETIKEG CLUVAPTHOELC HE TIC EGATITOPEVEC TOUG.
"M'

oto A

To oxnpa 4 mapouctdletl dUOo dladoPETIKEG EKOOXEC Hiag ouvapTNONg KAl evog onueiou TG ypadIkng
Tapdactaong.

To oxnua 5 mapouotdlel tnyv e€locwaon TN edpamntoPévng o€ Eva cnueio.
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Alaypappa oTrtikomoinong mapaywyou.

Vi



Elcaywyn

H mttuxlakn autn epyacia mapouotddel Tn YEWHETPLKN EPHUNVELA TN TTApaywyou cuvAaptnong Ye Bswpia,
dlaypAapparta Kat EpWINOELC. ZTOX0C TN Epyaciag eival ol HaBnTEC va UTTIOPECOUV VA KATAVOHGOUV TIARPWC

TN YEWUETPLKI EPUNVELA TNG TTAPAYWYOU.
H mtuxwakn epyacia meplhappdvet:

e Tn Baociki Bewpia OXETIKA e TNV €vvola TNG TTAPAYWYOU KAl TOoV 0pLopod TNC.
e  Tnv omtikomoinon Tou TpoBAatog InN¢ edpamntohévng e avaAuon tng omttikomoinong.
e  OmrKoTIOINON TNC TTAPAYWYOU BACIKWY CUVAPTHCEWV.

e Epwtnon katavénong oxXeTIKA Ue TNV Tapaywyo.



1. lfewpetpkn Epunveia tng Mapaywyou cuvaptnong
1.1 H €vvola g mapaywyou

1.1.1 To mpOPAnua tnNg epaATTOPEVNC

Apxlkd tapouaotaletal n edpamtopévn evog KUKAOU o€ €va onpeio, n omoia eival n eubeia n omoia €xel
£Va KOO oNnpeio pe To KUKAO. OpwCE, 0 OPLOPOC AUTOC TNC EPATITOPEVNCG OEV UTIOPEL VA YEVIKEUTEL yla
oToladnToTe KAUTIUAN, JLOTL PTiopel oe €va onueio pla ouvAaptnon va €xel TouAdxlotov dUOo
epamntopevec.

JUVETIWCE, KATAANYOUUE O€ VAV YEVIKEUUEVO OPLOHO. AnAadn, Bewpolpe éva onueio M tou KUKAOU.
Ta onueia A, M opidouv pia tepvouca Tou KUKAoU, TNV euBeia AM. Kabwg, to onueio M, Kivolpevo
TTAVW OTo KUKAO, TAnclalel oto A, n tépgvouoa AM daivetal va €xel wg «oplakn dlevbuvaon» TtV
edamnrtopévn Tou KUKAOU oTo A.

EmumAéov, opidetal €otw pwa cuvaptnon f kat A(xo, f(Xo)) €va onueio tng ypadikng mapdotacng
(kapTUAn €otw Cy). Av Tapoupe €va akopn onueio M(x,f(x)), X #xXo, TNG YPadDLKAG TTapdotaong tng f
kat tnv euBeia AM Ttou opidouv ta onueia A kat M, tapatnpoupe 6tL: KaBwg to X TElVEL OTO Xo HE X>Xo,
n tépgvouoa AM daivetal va taipvel pia oplakn dievBuveon €. Tnv (dla oplakn dievBuvon daivetal va
Taipvel N AM kat otav To X TEIVEL OTO Xo HE X<Xo. TNV dla oplakn dtevBuvon tng AM pmopovoape va
TNV ovopdooupe sdamtopevn tng ypadiknig mapdotaong tng f oto A. Emeldn n kAion tng tépvouoag
F)~f(xo)
xX—Xg
(f(X)—f(xO))'

X—xq

AM gival ion pe eival Aoytko va avapévoupe ot n edpamtopévn tng Croto onpeio A(xo, f(Xo))

Ba &xel kAion to: lim
X—=Xq

1.2  Oplopog ¢ apaywyou

O oplopoég tng mapaywyou divetat pe Bdacon tn YEBodo Tou avadepestal mapandavw.
Ewdkotepa, eotw f pia ouvdptnon kat A(xe, f(Xo)) €va onpeio tng Cr. Av uTtapxel To
(f(x)—f(xo)

po ) Kal elval Evag mpaypatikog aplBpog A, tote opioupe weg edpamtopévn TNG
—40

lim
X—=Xg
Cioto onueio TNCA, TNV eubeia € TTou dEp)eTal amo 1o A Kal £xel cuvteAeotn dlevbuvong

A

JUVETIWG, KAtaAnyoupe otnv e€icwan tnNg epamtopévng oto onpeio A(Xo, f(Xo)) elval y-
(f(X)—f(xo))

f(Xo0)=A(X-Xo), OTIOU A= lim pa

X—Xq

1.3  Omukottoinon tou MpoPARpatog tng epamtopeVnC

Mapouaciddetal n omtikotmoinon tou TMPoBARUATog TG epamtopyevng Pe tn Pornbela tou
KEpoopa omou eudavidovrat ot subeiag ya ta onueia M(x,f(x)) kat n edamtopevn oto
onueio A(xo, f(Xo0)). Ta xpwpata Twv gubelwyv gival dlapopeTikd wWote va dlakpivetal n
dladopd petadl Twy euvbelwy oto onueio M kat tng edpamtopévng oto onueio A.

1.4  Ormtkoroinon apaywyou

O XxpnoTNng EXeL TNV EUKOALA KAl OE AUTH TNV OTTTIKOTIO(NON va XPNOoLUOTIoOINCEL Eva EpYaAeio
yla cUYKpLUEveg ouvaptnoelg. Ol cuvaptioelg ou spdavidovrat eivat n f(x)=e*, f(x)=nux,
f(x)= x2.



2. Epwtnon Katavonong

Alvetal éva mapadelypa piag cuvaptnong Kat N mapdywyog tng. EmumAgoy, divovtatl oplopévol TUTtoL
OTtou TtepLEXoUV dUO HeTaBANTEG TNV L kat tn b Bdon twv omoiwv epdavidetal to oxnpa tng
epantopévng otn ypadikn mapdotaon n omoia divetal. O xpriotng MPETEL VA UTIOAOYIOEL AUTECG TIG
HETABANTEG KaL va TIC YpAeL oto Tedio TTou Tou divetal cUPGWVA PE TIC CUVTIETAYHEVEG EVOG
onpeiou A ol omtoieg divovtat. Edv o xprotng exel dwoel cwaotn andavinon 6a epdaviotei 1o
KATAANAO pivupa Kat n eubeia Ba tapet to PttAe xpwpa. Edv eivat AdBog, n eubeia dev Ba ard&el
Xpwpa.

Namnapddeypa:

e MiaAdBogamrdvinon:

‘EAeyge Tnv AUon oou | | Aeg TV owoT ardvinon
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AMate TG CUVTETAYPEVEG TOU OnpEiou A

e Miaowotn anavtnon:

‘EAeyEe TNV AUon oou | | Aeg TNV OWOTH axdvTnon

AMage TIC ouvTETAYUEVEG TOU OnpEiou A




2ugmepaocparta

O pabntnc pmopei va det tn Bewpia apxikda kat epooov £xEL KATAVONOEL TARPWCE TN Bewpia Tou
Sivetal n duvatoTNTA VA TIELPAMATIOTEL HEoa amd TV EPWTNON KATAvonong. ZTOX0¢ TG LotooeAidag
elvat o pabntngva pdbel péoa amod pia o dpactripla pabnon, kabwg n ekyddnon yivetal peocw
006vng KL OXL HEow BiBAlou. H 00dvn eival Tto kovtd oe Evav pabntr tou onuepa, kabwg eivat
€EOLKELWWPEVOC 0 AUTO. Baoiko apvntikd autng TN EKPABNong eivatl 0Tl o HabnthAg akopa Kat n
pabnon tou yivetal péoa amo tnv 006vn TIoU AUTO EXEL CUVETIELA TOCO OTH CWHATIKN 600 KAl 0TN
YuxLkn tou vyeia. H ekpabnon pe tn Bornbela NAeKTPOVIKWY PECWYV PTtopel va avarmtuxbei o 6Aoug
TOUC TopEig TNC ekTtaideuonc ard kat va eEeAxBel n uTtdpxouoa e OKOTIO oL HadnTég va BEAouV va
popdwboUuv Ttio eVKOAA.

Mivakag OpoAoyiag

e lim: Aeixvel To 6plo piag cuvaptnong. H évvola tou opiou xpnotpotoleital yia va
nieplypadei n cupmepldopd piag cuvaptnong KABWCE To OPLOPA TNG TTANCLAZEL KATIOLO
onueio A KABwcg HEYAAWVEL I HIKpaivEL ateplopLloTa.

[Mivakag cuvTuNoEWV-APTIKOAEEWV-AKPOVU LWV

e 2x.:oxXnuUa
o BA.:BAeme

BiBAloypadla

e BiBAia:
2X0AWKO BiBAio I’ TevikoU Aukeiou, Oetiknc kat Owkovopikng KatevBuvong

Mapaptnua
Mapakdatw apouctadeTal 0 KWILKAC TIOU €XEL XPNOLoToNBel yla tnv lotoceAida
HTML
<IDOCTYPE html>
<html>
<head>
<title>H Mapaywyocg</title>

<link rel="stylesheet"
href="https://maxcdn.bootstrapcdn.com/bootstrap/3.4.1/css/bootstrap.min.css">

<script type="text/javascript" src="visualisation_plot.js"></script>
</head>

<body style="background-color: #b99ff5;text-align:center;font-size:18px;" onload="initialize();">



<h1>Tewpetpikn Eppnveia tng MNapaywyou cuvdaptnonc</h1><br>
<div style="border:2px solid black;">

<div style="border:1px solid black;" id="derivation_essence_button"><h4>Edv 8£Ac(c va pabeig
TIEPLOCOTEPA YL TNV £VvOLa TNG TTAPAYWYOU TIATNOE TO KOLWTT.</h4><button
onclick="show_theory('derivation_essence');">H &vvola tn¢ mapaywyou</button><br><br></div>

<div style="border:1px solid black;" id="derivation_essence" hidden>

<h3>H évvola tng mapaywyou</h3>

<p>
<b>MpoBAnua epamtopevne</b><br>

<table style="margin-left: auto;margin-right: auto;"><tr>
<td style="width:500px;">Eivat yvwoto and tnv EukAeidela lewpetpia ott
edamntopévn evog KUKAOU o€ €va onpeio Tou,Eo0Tw A,
ovopadoupe TNV eubeia n omolia €xel Ye ToV KUKAO va
HOvo Koo onpueio, to A (ZX. 1).<br> O oplopog autog dev Utopet

VA YEVIKEUTEL yla oTtolad ATIOTE KAPTIVAN, ETTEWN, yla Ttapadelyua, n tapaBoAn <math
style="font-size:22px;"><msup><mi>x</mi><mn>2</mn></msup></math> 8a eixe oto onueio A(1,

1) Vo edamrtopevec (T € kat ¢, BA. Zx. 2a),<br> evw ny = <math style="font-
size:22px;"><msup><mi>x</mi><mn>3</mn></msup></math> dev 6a

eixe oto onueio A(1,1) kapia epamtopevn (Zx.
2B).</td><td>&nbsp;&nbsp;&nbsp;<figure><img src="images/circle.png" alt="Edamntopevn KukAouv"
width="180"><figcaption>2x. 1</figcaption></figure></td></tr>

<tr><td colspan="2"><br><figure><img src="images/paraboloid.png" alt="Edamntopevn
KaumuAng" width="400"><figcaption>Zy. 2</figcaption></figure></td></tr>

</table>

</p>

<p><br>

<table style="margin-left: auto;margin-right: auto;">
<tr><td style="width: 500px;">Emopévwg, TpEMEL va avalntriooupe Evav aAlov

0PLOHO TNC edaATTOPEVNC TOU KUKAOU, 0 oTtoiog va
pTtopei va yevikeuTel yla 0Aeq TIg KapTmuAeg.<br>
Oeswpolpe, Aoltdy, Eva AANo onpueio M tou KUKAOU

(2x. 8). Ta onpueia A, M opidouv pla tégvouoa tou



KUKAou, tTnv euBeia AM. KaBwg to onpeio M, KivoUpevo Ttdvw oTov KUKAO, TTANCLAZEL OTO
A, n tépuvouca AM daivetal va €xel we “oplakn dlevBuvon” tnv

edamTtophEvn Tou KUKAoL oto A.<br>

Tn dlamioctwon avtn 6a doUl e, TWPA, TIWCE TtopolHE va
TNV AlOTIOL|COUVE YLa VA OPicOoUE TNV ePATITOPEVN
NG ypadIKNC Tapdotacng Hlag ouvAaptnong o€ eva

onueio tng.</td><td>&nbsp;&nbsp;&nbsp;<figure><img
src="images/tangent_circle.png" alt="Edappoyn epamntopévng o€ KUKAO"
width="180"><figcaption>x. 3</figcaption></figure></td></tr>

<tr><td colspan="2"><br><figure><img src="images/tangent_paraboloid.png"
alt="Edarmtopévn epamntopévng o KaPTUAN" width="450"><figcaption>Zx.
4</figcaption></figure></td></tr>

</table><br>
</p>
<p>

Eotw f gua cuvaptnon kat A(x<sub>0</sub>,f(x<sub>0</sub>)) é&va onueio tng ypadkng
mapdotaong (KapmuAn €éotw C<sub>f</sub>).<br>

Av Ttdpoupe Eva akopn onueio M(x,f(x)), x&#x2260;x<sub>0</sub>, Tn¢ ypadiknig
mapaoctaong tng f kat tnv euBeia AM Ttou opidouv ta onueia A kat M, mapatnpoulpe oti<br>

Kabwg o x teivel o0to x<sub>0</sub> pe x>x<sub>0</sub>, n téyvouca AM daivetal va
Taipvel pia oplakn dievbuvon € (2x. 4a).<br>

Tnv idla oplakn dievBuvon daivetal va taipvel n AM kat otav To X teivel 0to x<sub>0</sub>
pe X< x<sub>0</sub> (Zx. 4B).<br>

Tnv oplakn dtevBuvon tng AM ptopoVcape va TNV OVOUACOUHE EQATITOPEVN TG YPAPLKAC
mapdactaong tng f oto A.<br>

Emedn n kAlon tng tépvouvoacg AM eival ion pe <math style="font-
size:22px;"><mfrac><mtext>f(x)-f(x<sub>0</sub>)</mtext><mtext>x-
x<sub>0</sub></mtext></mfrac></math>,<br>

eival Aoyiko va avapévoupe otL n epamtopevn tng C<sub>f</sub> oto onueio
A(x<sub>0</sub>,f(x<sub>0</sub>)) 8a €xel kAion to:<br><br>

<b> <math style="font-size:22px;"><msub><mi>lim</mi><mn>x &#8594;
x<sub>0</sub></mn></msub><mo>(</mo><mfrac><mtext>f(x)-
f(x<sub>0</sub>)</mtext><mtext>x-x<sub>0</sub></mtext></mfrac><mo>)</mo></math></b>

</p><br>
</div>

<div style="border:1px solid black;" id="derivation_lemma_button"><h4>Edav 8€AeIg va pabeig
TIEPLOOOTEPA YA TOV OPLOHPO TNG TTAPAYWYOU TIATNOE TO KoL uTti.</h4><button
onclick="show_theory('derivation_lemma');">Oplopdcg tng mapaywyou</button><br><br></div>
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<div style="border:1px solid black;" id="derivation_lemma" hidden>
<h3>0plopocg tng mapaywyou</h3>
<p>
Me Bdaon tnv €G0S0 IOV TTAPOUCLACTNKE TTAPATtAvW divoupEe Tov akoAouBo oplopo.<br><br>
<img src="images/tangent_lemma.png" alt="Oplopo¢ edpartopevng"><br><br>

<table style="margin-left: auto;margin-right: auto;"><tr><td style="width:550px;">Enopévwg
n e€icwon tng edpamtopevnc oto onpeio A(x<sub>0</sub>,f(x<sub>0</sub>)) eivat <br>

<math style="font-size:22px;"> y-f(<msub><mi>x</mi><mn>0</mn></msub>)= A(x-
<msub><mi>x</mi><mn>0</mn></msub>)</math>,

<br>6mou <math style="font-size:22px;"> A=<msub><mi>lim</mi><mn>x &#8594;
x<sub>0</sub></mn></msub><mo>(</mo><mfrac><mtext>f(x)-
f(x<sub>0</sub>)</mtext><mtext>x-x<sub>0</sub></mtext></mfrac><mo>)</mo></math><br>

MNanapddeypa, £0tw n cuvdptnon <math style="font-
size:22px;">f(x)=<msup><mi>x</mi><mn>2</mn></msup></math> kal to onueio A(1,1).<br>

Emte1dn] <math style="font-size:22px;"><msub><mi>lim</mi><mn>x &#8594;
1</mn></msub><mo>(</mo><mfrac><mtext>f(x)-f(1)</mtext><mtext>x-
1</mtext></mfrac><mo>)</mo>

=<msub><mi>lim</mi><mn>x &#8594;
1</mn></msub><mo>(</mo><mfrac><mrow><msup><mi>x</mi><mn>2</mn></msup>-
1</mrow><mtext>x-1</mtext></mfrac><mo>)</mo>

=<msub><mi>lim</mi><mn>x &#8594; 1</mn></msub><mo>(</mo>x+1<mo>)</mo>
=2</math>,<br>

opiletat epamtopévn tng C<sub>f</sub> oto onueio tngA(1,1).<br>

H ebamtopévn autn €xel cuvteAeotr dlevBuvong A=2 kal e€icwon <br>

<math style="font-size:22px;">y-1=2(x-1)</math>

</td><td><figure><img src="images/x_sq_tangent.png" alt="edamtopévn tn¢ X TETPAywvo"
width="200"><figcaption>x. 5</figcaption></figure></td></tr></table>

</p>
</div>
</div>
<div style="border:1px solid black;">
<h3>0mrtikomoinon tou MpoBARpatog tng epamtopevnc</h3>

<p>To akoAouBo epyaleio oTTIKOTIOEL TO TTAPAJELYHA ATIO TO <a
onclick="show_theory('derivation_essence');">oxnua (2x. 4).</a><br>

Matwvtag <b>kAlk</b> mavw oto oxnua epdavidovtal oe <b style="color:blue;">umAé</b> ot
euBeieg ya ta onpeia <b style="color:blue;">M(x,f(x))</b>.<br>
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H edamtopévn oto onueio <b style="color:purple">A(x<sub>0</sub>,f(x<sub>0</sub>))</b>
epdavidetal o <b style="color:purple">pwp</b> xpwyua.<br>

</p>
<p style="text-align:left;margin-left:35%">
2uvtetayueveg onueiou A: <b style="color:purple" id="example_a_point"></b></p>

<canvas id="example_canvas" onmousemove="example_hover(event)"
onclick="show_example(event)" width="600px" height="400px" style="background-color:
white;"></canvas><br><br>

</div>
<div style="border:2px solid black;">
<h3>0Omtikomoinon mapaywyou</h3>

<p>To akoAouBo epyaleio omTIKOTIOEL TNV CUVAPTNON ATIO TO <a
onclick="show_theory('derivation_lemma');">mapamndvw oxnua (Zx. 5).</a><br>

Me tnv petakivnon Tou TIoVTIKIOU TTAVw OTo oXAUa JeTaBaletal To onpeio <b
style="color:blue;">A</b> kai n epantopévn tng.<br>

Edv Beg va deig tnv omttikomoinon plag AAANG cuvAaptnong,eMEAEEE TNV attod To Pevou.<br><br>
<selectid="function_selection" onchange="change_example();">

<optionid="e_x_v" value="e_x_v">y=ex</option>

<option id="sinx_v" value="sinx_v">y=nux</option>

<option id="x_sqg_v" value="x_sq_v" hidden>y=x2</option>
</select>

</p>

<div style="border:1px solid black;" id="x_sq">

<math style="font-
size:30px;">f<mo>(</mo>x<mo>)</mo>=<msup><mi>x</mi><mn>2</mn></msup></math>

<p style="text-align:left;margin-left:35%">

ZUVTETAYUEVEG ETTAVW OTNV KAUTIVAN: <b id="a_point" style="color:blue" ></b><br>

E€iowon epamntopévng: <b id="a_line" style="color:blue" ></b><br>

AmtAdottolnpevn e€icwon edamntopevnc: <b id="a_line_simplified" style="color:blue;"></b>
</p>

<canvas onmousemove="tangent_line(event)" id="visualisation_canvas" width="600px"
height="400px" style="background-color: white;"></canvas><br><br>

</div>



<div style="border:1px solid black;" id="e_x">

<math style="font-
size:30px;">f<mo>(</mo>x<mo>)</mo>=<msup><mi>e</mi><mn>x</mn></msup></math>

<p style="text-align:left;margin-left:35%">
ZUVTETAYHUEVEC EMAVW OTNV KAPTIVAN: <b id="a_point_e" style="color:blue" ></b><br>
E€iowon epantopévng: <b id="a_line_e" style="color:blue" ></b><br>
AmAottolnpévn e€iocwon edamrtopevng: <b id="a_line_simplified_e" style="color:blue;"></b>
</p>

<canvas onmousemove="tangent_line_e(event)" id="visualisation_canvas_e" width="600px"
height="400px" style="background-color: white;"></canvas><br><br>

</div>
<div style="border:1px solid black;" id="sinx">
<math style="font-size:30px;">f<mo>(</mo>x<mo>)</mo>=nux</math>
<p style="text-align:left;margin-left:35%">
JUVIETAYHEVEG ETTAVW OTNV KAUTIVAN: <b id="a_point_sin" style="color:blue" ></b><br>
E€lowon epamtopévng: <b id="a_line_sin" style="color:blue" ></b><br>

AmAoTotnpévn e€lowon epamrtopévng: <b id="a_line_simplified_sin"
style="color:blue;"></b>

</p>

<canvas onmousemove="tangent_line_sin(event)" id="visualisation_canvas_sin"
width="600px" height="400px" style="background-color: white;"></canvas><br><br>

</div>
<div style="border:2px solid black;">
<h3>Epwtnon Katavonong</h3>

<p>210 Mapakdtw mapadelypa mapouvctaletal n cuvaptnon <math style="font-size:
22px;">f<mo>(</mo>x<mo>)</mo>=<msup><mi>x</mi><mn>2</mn></msup></math><br>

H mapdywyog tng cuvaptnong eivat n <math style="font-size:
22px;">f'<mo>(</mo>x<mo>)</mo>=2x</math><br>

Me Bdon toug tapakdtw TUTIOUG UTtoAOYLoE To <b>L</b> kal to <b>b</b> yia va epdaviotei
OTO oXNHa n epamtopevn NG ypadkng napactaong.<br>

lpdye oto medio TNV amavinon cou 1 ace to Tedio KeVO £Av N anavtnon cou eivat 0.<br>

Edv n epamtopévn eivat cwotn 6a epdaviotei katdAAnAo privupa ka n eubeia Ba yivel <b
style="color:blue;">umAé</b>.<br>

2 dladopetikn epintwon n eubeia dev Oa aAAAEeL xpwpa.



</p>
<p>

Exw OTLyla onpElo
<math>A<mo>(</mo>x<sub>0</sub>,y<sub>0</sub><mo>)</mo></math> n eficwon edpamntopevng
eivaitn e€ng:<br>

<math style="font-size: 22px;">y-
y<sub>0</sub>=f'<mo>(</mo>x<sub>0</sub><mo>)<mo>(</mo>x-
x<sub>0</sub><mo>)</mo>&nbsp;&#8658;&nbsp;

y=f'<mo>(</mo>x<sub>0</sub><mo>)x-
f'<smo>(</mo>x<sub>0</sub><mo>)x<sub>0</sub>+y<sub>0</sub>

</math><br>

Emtopévwg €xw otL L=f'<mo>(</mo>x<sub>0</sub><mo>) kat b=-
f'<smo>(</mo>x<sub>0</sub><mo>)x<sub>0</sub>+y<sub>0</sub>

</p><br>
<table style="margin-left: auto;margin-right: auto;">

<tr><td>Xuvietaypéveg onueiou A:</td><td><b id="a_point_test
style="color:blue;"></b></td></tr>

<tr><td>Tiun L:</td><td><input id="L"></td></tr>
<tr><td>Tiun b:</td><td><input id="b"></td></tr>

<tr><td><br><button onclick="check_solution();">EAey&e Tnv AUcN
oou</button></td><td><br><button onclick="show_correct_answer();">Aeg tnv cwotn
aravinon</button></td></tr>

<tr><td colspan="2"><br><button onclick="reload_test();">AMafe TIC CUVTETAYHEVEG TOU
onueiou A</button></td></tr>

<tr><td><br>Eficwon epantopevng:</td><td><br><b
id="test_tangent_line"></b></td></tr>

</table><br>

<canvas id="test_canvas" width="600px" height="400px" style="background-color: white;">
</canvas><br><br>

</div>
</div>
<labelid="x_position_test" hidden></label><br>
<labelid="y_position_test" hidden></label><br>
<br><br><br><br><br><br><br><br>
</body>

</html>
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Javascript

function initialize(){
load_visualisation_canvas();
load_test_canvas();
load_visualisation_canvas_e();
load_visualisation_canvas_sin();
load_example_canvas();
document.getElementByld("e_x").hidden=true;
document.getElementByld("sinx").hidden=true;

document.getElementByld("function_selection").value="x_sq_v";

function load_example_canvas(){
var canvas=document.getElementByld("example_canvas");
var context=canvas.getContext('2d");
context.strokeStyle = 'black’;
context.fillStyle = 'black’;
context.setLineDash([ ]);
context.clearRect(0, 0, canvas.width, canvas.height);
//DRAWING AXES
context.beginPath();
context.moveTlo(40,0);
context.lineTo(40,600);
context.stroke();
context.moveTlo(0,360);
context.lineTo(600,360);
context.stroke();
context.closePath();
context.fillRect(38,358,4,4);

context.font ="15px Arial";
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context.fillText("0(0,0)",45,380);
//DRAWING ARROWS
context.beginPath();
context.moveTlo(40,0);
context.lineTo(45,5);
context.moveTo(45,5);
context.lineTo(35,5);
context.movelo(35,5);
context.lineTo(40,0);
context.stroke();
context.moveTlo(600,360);
context.lineTo(595,365);
context.movelo(595,365);
context.lineTo(595,355);
context.moveTlo(595,355);
context.lineTo(600,360);
context.stroke();
context.closePath();
context.fillText("y",45,20);
context.fillText("x",585,355);
context.strokeStyle="red";
context.beginPath();
context.arc(200,150,150,0,2*Math.PI/3);
context.stroke();
context.closePath();
context.fillText("Cf",350,200)
//AXES RECTS
for(i=40;i<600;i+=60){

context.fillRect(i,355,1,10);
}

for(i=360;i>0;i-=60){
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context.fillRect(35,i,10,1)

function example_hover(event)}

var canvas = document.getElementByld('example_canvas');

var rect = canvas.getBoundingClientRect();

var context = canvas.getContext('2d');

x = event.clientX - rect.left;

if(x>125 && x <=350)
load_example_canvas();
y=Math.sqrt(150*150-(x-200)*(x-200))+150;
context.fillStyle="blue";
context.strokeStyle="blue";
context.setLineDash([5,5]);
context.fillRect(x-2,y-2,4,4)
context.beginPath();
context.moveTo(X,y);
context.lineTo(x,360);
context.stroke();
context.moveTo(x,y);
context.lineTo(40,y);
context.stroke();
context.closePath();
context.fillStyle="black";
//CALCULATING XY
xi=(x-40)/(600-40);
Xi=xi*9.3;
xi=Math.round(xi*100)/100;
yi=(360-y)/360;

yi=yi*6;

13



yi=Math.round(yi*100)/100;
context.fillText(yi.toString().replace(".",""),45,y-15);
context.fillText(xi.toString().replace(".",","),x+15,350);

document.getElementByld("example_a_point").innerHTML="A( "+xi.toString().replace(".",",")+"
"+yi.toString().replace("","")+" )";

’

}

function show_example(event){
var canvas = document.getElementByld('example_canvas');
var rect = canvas.getBoundingClientRect();
var context = canvas.getContext('2d');
x = event.clientX - rect.left;
if(x>125 && x <=350)
y=Math.sqrt(150*150-(x-200)*(x-200))+150;
xm15=x-15;
xm30=x-30;
Xp15=x+15;
xp30=x+30;
Xp45=x+45;
draw_tangent(x,true,context);
if(xm15>125){
draw_tangent(xm15,false,context);
}
if(xm30>125){
draw_tangent(xm30,false,context);
}
if(xp15<350){
draw_tangent(xp15,false,context);
}
if(xp30<350){

draw_tangent(xp30,false,context);
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}
if(xp45<350){

draw_tangent(xp45,false,context);

function draw_tangent(x,isPurple,context){

y=Math.sqrt(150*150-(x-200)*(x-200))+150;

context.setLineDash([]);

if(isPurple){
context.lineWidth=3;
context.strokeStyle="purple";
context.fillStyle="purple";

lelsef
context.strokeStyle="blue";
context.fillStyle="blue";

}

context.fillRect(x-2,y-2,4,4);

L=(y-150)/(x-200);

L=-1/L;

up=x-y/L;

down=(400-y)/L+x;

context.beginPath();

context.moveTo(x,y);

context.lineTo(up,0);

context.moveTo(x,y);

context.lineTo(down,400);

context.stroke();

context.closePath();

context.lineWidth=1;
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function change_example(){

var s=document.getElementByld("function_selection").value;

document.getElementByld("x_sq").hidden=true;

document.getElementByld("e_x").hidden=true;

document.getElementByld("sinx").hidden=true;

document.getElementByld("x_sqg_v").hidden=false;

document.getElementByld("e_x_v").hidden=false;

document.getElementByld("sinx_v").hidden=false;

if(s.toString()=="e_x_v"){
document.getElementByld("e_x").hidden=false;
document.getElementByld("e_x_v").hidden=true;
load_visualisation_canvas_e();

lelse if(s.toString()=="sinx_v"}{
document.getElementByld("sinx").hidden=false;
document.getElementByld("sinx_v").hidden=true;
load_visualisation_canvas_sin();

lelsef
document.getElementByld("x_sq").hidden=false;
document.getElementByld("x_sq_v").hidden=true;

load_visualisation_canvas();

function show_theory(id){
document.getElementByld(id).hidden=false;

document.getElementByld(id+"_button").hidden=true;
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function load_visualisation_canvas() {
var canvas = document.getElementByld('visualisation_canvas');
var context = canvas.getContext('2d');
context.strokeStyle = 'black’;
context.fillStyle = 'black’;
context.clearRect(0, 0, canvas.width, canvas.height);
context.beginPath();
context.moveTlo(300, 0);
context.lineTo(300, 400);
context.moveTo(0, 200);
context.lineTo(600, 200);
context.stroke();
context.closePath();
context.fillStyle = 'red";
context.beginPath();
for (vari=-300;i<300;i+=0.05){
context.fillRect(i + 300, -1 * (x_squared(i)) + 200, 1, 1);
}
context.closePath();
context.strokeStyle = 'black’;
context.fillStyle = 'black’;
context.font = "15px Arial";
context.fillText("y", 280, 15);
context.fillText("y", 280, 385)
context.fillText("x", 585, 185);
context.fillText("x", 10, 185);
context.beginPath();
context.moveTlo(300, 0);
context.lineTo(305, 5);
context.movelo(305, 5);

context.lineTo(295, 5);
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context.moveTo(295, 5);
context.lineTo(300, 0);
context.stroke();
context.closePath();
context.beginPath();
context.strokeStyle = 'black’;
context.fillStyle = 'black’;
context.movelo(600, 200);
context.lineTo(595, 195);
context.movelo(595, 195);
context.lineTo(595, 205);
context.movelo(595, 205);
context.lineTo(600, 200);
context.stroke();
context.closePath();
context.fillText("0(0,0)", 250, 220)
context.fillRect(298, 198, 4, 4);

context.fillText("y=x2", 150, 110);

function tangent_line(e) {
var canvas = document.getElementByld('visualisation_canvas');
var rect = canvas.getBoundingClientRect();
var context = canvas.getContext('2d');
x0 = e.clientX - rect.left - 300;
y0 = x_squared(x0);
if (yO <200){
load_visualisation_canvas();
L =x_squared_derivation(x0);
x0 =x0 + 300;

y0=-1*y0 + 200;
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up=y0/L +x0;

down = (y0 - 400) / L + x0;
context.strokeStyle = 'blue’;
context.fillStyle = 'blue’;
context.moveTo(x0, y0);
context.lineTo(up, 0);
context.moveTo(x0, y0);
context.lineTo(down, 400);
context.fillRect(x0 - 2, y0 - 2, 4, 4);
context.stroke();
context.closePath();
context.beginPath();
context.setLineDash([5, 5]);
context.movelo(x0, y0);
context.lineTo(x0, 200);
context.moveTo(x0, y0);
context.lineTo(300, y0);
context.stroke();
context.closePath();
context.setLineDash([]);
context.fillStyle = 'black’;
context.strokeStyle = 'black’;

x0 =x0 - 300;

y0=-1*(y0-200)

x0 = Math.round(x0 * 1000) / 1000
y0 = Math.round(y0 * 1000) / 1000;
L = Math.round(L * 1000) / 1000;

document.getElementByld("a_point").innerHTML = "A( " + x0.toString().replace("", ") + ", " +
y0.toString().replace(", ") +")";

context.fillText(x0.toString().replace("", ","), x0 + 300, 220);
context.fillText(y0.toString().replace("", ")"), 250, -1 * y0 + 200);

if (x0 < 0) {
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document.getElementByld("a_line").innerHTML = "y-" + y0.toString().replace("", ")") + "=" +

L.toString().replace(".", ") + "(x-(" + x0.toString().replace("", ",") +"))";
}else{

document.getElementByld("a_line").innerHTML ="y-" + y0.toString().replace("", ")") + "=" +
L.toString().replace(".", ",") + "(x-" + x0.toString().replace("", '\") + ")";

}
varb=L*x0 +y0;
b = Math.round(b * 1000) / 1000;

document.getElementByld("a_line_simplified").innerHTML = "y=" + L.toString().replace("", ") +
"x+" + b.toString().replace("", ",");

}

function x_squared(x) {
//the /100 is used to make the plot more visible

return x * x/ 100;

function x_squared_derivation(x) {

return x/ 50;

function load_visualisation_canvas_g() {
var canvas = document.getElementByld('visualisation_canvas_e');
var context = canvas.getContext('2d');
context.strokeStyle = 'black’;
context.fillStyle = 'black’;
context.clearRect(0, 0, canvas.width, canvas.height);
context.beginPath();
context.movelo(300, 0);
context.lineTo(300, 400);
context.movelo(0, 200);
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context.lineTo(600, 200);
context.stroke();
context.closePath();
context.font ="15px Arial";
context.beginPath();
context.strokeStyle = 'black’;
context.fillStyle = 'black’;
context.beginPath();
context.moveTo(300, 0);
context.lineTo(305, 5);
context.moveTlo(305, 5);
context.lineTo(295, 5);
context.moveTo(295, 5);
context.lineTo(300, 0);
context.stroke();
context.closePath();
context.movelo(600, 200);
context.lineTo(595, 195);
context.movelo(595, 195);
context.lineTo(595, 205);
context.movelo(595, 205);
context.lineTo(600, 200);
context.stroke();
context.closePath();
context.fillText("O(0,0)", 250, 220)
context.fillRect(298, 198, 4, 4);
context.beginPath();
context.fillStyle = "red";

for (i =-350; i < 350; i += 0.05) {

context.fillRect(i + 300, -1 * e_function(i) + 180, 2, 2);
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context.fillStyle = "black";
context.fillRect(298, 178, 4, 4);
context.fillText("1", 305, 170);
context.fillText("y", 280, 15);
context.fillText("y", 280, 385)
context.fillText("x", 585, 185);
context.fillText("x", 10, 185);

context.fillText("y=ex",200,170)

function tangent_line_e(event) {

var canvas = document.getElementByld('visualisation_canvas_e');

var rect = canvas.getBoundingClientRect();

var context = canvas.getContext('2d');

x0 = event.clientX - rect.left - 300;

y0 = e_function(x0);

if (yO <180){
load_visualisation_canvas_e();
L=yO0;
x0 =x0 + 300;
y0 =-1*y0 + 180;
context.fillStyle = "blue";
context.strokeStyle = "blue";
context.fillRect(x0 - 2,y0 - 2, 4, 4);
context.setLineDash([5, 5]);
context.beginPath();
context.moveTlo(x0, y0);
context.lineTo(x0, 200);
context.moveTlo(x0, y0);
context.lineTo(300, y0);

context.stroke();
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context.closePath();

context.setLineDash([]);

x0 = Math.round(x0 * 1000) / 1000

y0 = Math.round(y0 * 1000) / 1000;

L = Math.round(L * 1000) / 1000;

context.fillStyle = "black";

context.fillText((Math.round(((x0 - 300) * 1000)) / 1000).toString().replace("", "), x0, 220);
context.fillText((-1 * Math.round(((yO - 180) * 1000)) / 1000).toString().replace("", "), 250, y0);
up =y0/ ((e_function(x0 - 300) * Math.log(1.1)) / 5) + x0;

down = (y0 - 400) / ((e_function(x0 - 300) * Math.log(1.1)) / 5) + x0;
context.beginPath();

context.moveTo(x0, y0);

context.lineTo(up, 0);

context.movelo(x0, y0);

context.lineTo(down, 400);

context.stroke();

context.closePath();

context.strokeStyle = "black";

x0 =x0 - 300;

y0=-1*(y0-180);

y0 = Math.round(y0 * 1000) / 1000;

x0 = Math.round(x0 * 1000) / 1000;

document.getElementByld("a_point_e").innerHTML ="A(" + x0.toString().replace("", ") +"," +
y0.toString().replace("", ") +")";

if (x0 < 0) {

document.getElementByld("a_line_e").innerHTML ="y-" + y0.toString().replace("", ")) + "=" +
L.toString().replace("", ")") + "(x-(" + x0.toString().replace("", ")) + "))";

}else {

document.getElementByld("a_line_e").innerHTML ="y-" + y0.toString().replace("", ")) + "=" +
L.toString().replace(".", ",") + "(x-" + x0.toString().replace("", '\") + ")";

}
b=L*x0 +y0;
b = Math.round(b * 1000) / 1000;
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if(b>0){

document.getElementByld("a_line_simplified_e").innerHTML = "y=" + L.toString().replace("", ",")
+ "x+" + b.toString().replace("", ")");

lelsef

document.getElementByld("a_line_simplified_e").innerHTML = "y="+ L.toString().replace("", "")
+"x" + b.toString().replace("", '");

}

function e_function(x) {
//also used as derivation

return Math.pow(1.1, (x/ 5));

function load_visualisation_canvas_sin()}{
var canvas = document.getElementByld('visualisation_canvas_sin');
var context = canvas.getContext('2d');
context.strokeStyle = 'black’;
context.setLineDash([]);
context.fillStyle = 'black’;
context.clearRect(0, 0, canvas.width, canvas.height);
context.beginPath();
context.moveTlo(300, 0);
context.lineTo(300, 400);
context.movelo(0, 200);
context.lineTo(600, 200);
context.stroke();
context.closePath();
context.font = "15px Arial";

context.beginPath();
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context.strokeStyle = 'black’;
context.fillStyle = 'black’;
context.beginPath();
context.moveTlo(300, 0);
context.lineTo(305, 5);
context.moveTo(305, 5);
context.lineTo(295, 5);
context.movelo(295, 5);
context.lineTo(300, 0);
context.stroke();
context.closePath();
context.movelo(600, 200);
context.lineTo(595, 195);
context.movelo(595, 195);
context.lineTo(595, 205);
context.movelo(595, 205);
context.lineTo(600, 200);
context.stroke();
context.closePath();
context.fillStyle = "black";
context.fillText("y", 280, 15);
context.fillText("y", 280, 385)
context.fillText("x", 585, 185);
context.fillText("x", 10, 185);
context.fillText("y=npx",90,110);
//p/2,0

point=389;
context.fillRect(point-2,198,4,4);
context.fillText("m/2",point-10,215);
context.beginPath();

context.strokeStyle='black’;



context.setLineDash([5,5]);

context.moveTo(point,200);

context.lineTo(point,200- 130*( Math.sin(( Math.P1/180 ) * (point+70))));
context.stroke();

context.closePath();

//3p/2

point=570;

context.fillRect(point-2,198,4,4);

context.fillText("3m/2" point-35,215);

context.beginPath();

context.moveTo(point,200);

context.lineTo(point,200- 130*( Math.sin(( Math.PI/180 ) * (point+70))));
context.stroke();

context.closePath();

/1-p/2,0

point=209;

context.fillRect(point-2,198,4,4);

context.fillText("-1/2",point-35,215);

context.beginPath();

context.moveTo(point,200);

context.lineTo(point,200- 130*( Math.sin(( Math.P1/180 ) * (point+70))));
context.stroke();

context.closePath();

//1-3p/2,0

point=30;

context.fillRect(point-2,198,4,4);

context.fillText("-3m/2",point-15,215);

context.beginPath();

context.movelo(point,200);

context.lineTo(point,200- 130*( Math.sin(( Math.P1/180 ) * (point+70))));

context.stroke();
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context.closePath();
//+1,0
point=200- 130*( Math.sin(( Math.P1/180 ) * (385+70)));
context.fillRect(298,point-2,4,4);
context.fillText("1",285,point-5);
context.beginPath();
context.movelo(0,point)
context.lineTo(600,point);
context.stroke();
context.closePath();
/71,0
point=200- 130*( Math.sin(( Math.PI/180) * (567+70)));
context.fillRect(298,point-2,4,4);
context.fillText("-1",285,point+15);
context.beginPath();
context.movelo(0,point)
context.lineTo(600,point);
context.stroke();
context.closePath();
context.strokeStyle="red";
context.setLineDash([]);
context.lineWidth=2;
context.beginPath();
for (var angle = -20; angle <600; angle+=1){
vary =200- 130*( Math.sin(( Math.PI1/180) * (angle+70)))
var x=10 + angle;
context.lineJoin ='round’;
context.lineTo(x,y);
}
context.stroke();

context.closePath();
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//-p,0
context.fillRect(118,198,4,4);
context.fillText("-1t",105,215);
/10,0

context.fillText("O(0,0)", 250, 220)
context.fillRect(298, 198, 4, 4);
//p,0
context.fillRect(478,198,4,4);

context.fillText("n",470,215);

function tangent_line_sin(event) {
var canvas = document.getElementByld('visualisation_canvas_sin');
var rect = canvas.getBoundingClientRect();
var context = canvas.getContext('2d');
var x = event.clientX - rect.left;
if (x>=30 && x <=570){
load_visualisation_canvas_sin();
vary =200 - 130 * (Math.sin((Math.PI/ 180) * (x + 60)));
context.fillStyle="blue";
context.strokeStyle = "blue";
context.fillRect(x- 3,y - 3, 6, 6);
top_y =200 - 130 * (Math.sin((Math.PI/ 180) * (385 + 70)));
bottom_y =200 - 130 * (Math.sin((Math.Pl1/180) * (567 + 70)));
x_n = (Math.PI*3*(x - 30)) / (570 - 30)-(3*Math.PI)/2;
x_n = Math.round(x_n * 100) / 100;
y_n=(2*(y-top_y))/ (bottom_y - top_y) - 1;
y_n=-y_n;

y_n = Math.round(y_n * 100) / 100;
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if (y_n>1){

y_n="1;
}
if (y_n<-1){
y_n=-1;
}

context.setLineDash([5,5]);
context.beginPath();
context.moveTo(x,y);
context.lineTo(x,200);
context.stroke();
context.moveTo(x,y);
context.lineTo(300,y);
context.stroke();
context.closePath();
context.setLineDash([]);
context.fillText(x_n,x,185);
context.fillText(y_n,310,y-10);
document.getElementByld("a_point_sin").innerHTML="A("+x_n+","+y_n+")";
if(x_n>-Math.P1/2 && x_n < Math.P1/2){
L=130*(Math.P1/180)*Math.cos(Math.sin(( Math.P1/180 ) * (x+70)));
lelse{
L=-130*(Math.PI1/180)*Math.cos(Math.sin(( Math.PI/180) * (x+70)));
}
if (y_n <0.95 &&y_n >-0.95) {
up=y/L+x;
down = (y-400)/L+x;
context.beginPath();
context.moveTo(x, y);
context.lineTo(up, 0);

context.stroke();
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context.moveTo(X, y);

context.lineTo(down, 400);

context.stroke();

context.closePath();

L=Math.round(L*100)/100;

y0=y_n

if(y_n<O0){
yo="("+y_n+")";

}

x0=x_n;

if(x_n<0)
x0="("+x_n+")";

}

document.getElementByld("a_line_sin").innerHTML ="y-"+y0+"="+L+"(x-"+x0+")";

b=y_n-L*x_n;

b=Math.round(b*100)/100;

if(b>0){
document.getElementByld("a_line_simplified_sin").innerHTML="y="+L+"x+"+b;

lelse{
document.getElementByld("a_line_simplified_sin").innerHTML="y="+L+"x"+b;

}

lelse{

L=Math.cos(x_n);

up=y/L+x;

down =(y-400)/L+x;

context.beginPath();

context.moveTo(x, y);

context.lineTo(up, 0);

context.stroke();

context.moveTo(x, y);

context.lineTo(down, 400);

30



context.stroke();
context.closePath();
L=Math.round(L*100)/100;
y0=y_n
if(y_n!=1&&y _n!=-1){

if (y_n<0){

yo = II(II + y_n + II)II;

x0 =x_n;
if (x_n<0){
x0="("+x_n+")";
}
document.getElementByld("a_line_sin").innerHTML ="y-"+y0 + "="+ L +"(x-" +x0 +")";
b=y n-L*x_n;
b = Math.round(b * 100) / 100;
if (b>0){
document.getElementByld("a_line_simplified_sin").innerHTML = "y="+ L + "x+" + b;
}else {

document.getElementByld("a_line_simplified_sin").innerHTML = "y="+ L + "x" + b;

lelsef
if (y_n<0){
yo="("+y_n+")";
}
document.getElementByld("a_line_sin").innerHTML = "y-" + y0 + "=0";

document.getElementByld("a_line_simplified_sin").innerHTML = "y="+y_n;
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function sin(x){

return Math.sin(x);

function sin_derivation(x){

return Math.cos(x);

function load_test_canvas(){
var canvas = document.getElementByld('test_canvas');
var context = canvas.getContext('2d');
context.strokeStyle = 'black’;
context.fillStyle = 'black’;
context.clearRect(0, 0, canvas.width, canvas.height);
context.beginPath();
context.moveTlo(300, 0);
context.lineTo(300, 400);
context.movelo(0, 200);
context.lineTo(600, 200);
context.stroke();
context.closePath();
context.fillStyle = 'red";
context.beginPath();
for (vari=-300;i<300;i+=0.05){
context.fillRect(i + 300, -1 * (x_squared(i)) + 200, 1, 1);
}
context.closePath();

context.strokeStyle = 'black’;
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context.fillStyle = 'black’;
context.font ="15px Arial";
context.fillText("y", 280, 15);
context.fillText("y", 280, 385)
context.fillText("x", 585, 185);
context.fillText("x", 10, 185);
context.beginPath();
context.moveTlo(300, 0);
context.lineTo(305, 5);
context.moveTo(305, 5);
context.lineTo(295, 5);
context.movelo(295, 5);
context.lineTo(300, 0);
context.stroke();
context.closePath();
context.beginPath();
context.strokeStyle = 'black’;
context.fillStyle = 'black’;
context.movelo(600, 200);
context.lineTo(595, 195);
context.movelo(595, 195);
context.lineTo(595, 205);
context.movelo(595, 205);
context.lineTo(600, 200);
context.stroke();
context.closePath();
context.fillText("0(0,0)", 250, 220)
context.fillRect(298, 198, 4, 4);
context fillText("y=x*", 150, 110);
//lines of y axis

context.fillRect(296,100,8,1);



context.fillRect(296,300,8,1);
context.fillRect(298,250,4,1);
context.fillRect(298,350,4,1);
context.fillRect(298,50,4,1);
context.fillRect(298,150,4,1);
//lines of x axis
context.fillRect(200,196,1,8);
context.fillRect(400,196,1,8);
context.fillRect(100,196,1,8);
context.fillRect(500,196,1,8);
context.fillRect(250,198,1,4);
context.fillRect(450,198,1,4);
context.fillRect(150,198,1,4);
context.fillRect(550,198,1,4);
context.fillRect(350,198,1,4);
context.fillRect(50,198,1,4);
y=600;
while(y>195){
x=Math.floor(Math.random()*600);
x=x-300;
y=x_squared(x);
}
x_disp=x/100;
y_disp=y/100;
x_disp=Math.round(x_disp*100)/100;
y_disp=Math.round(y_disp*100)/100;
context.fillStyle="blue";
context.fillRect(x+300-2,-y+200-2,4,4);
document.getElementByld("x_position_test").innerHTML=x;
document.getElementByld("y_position_test").innerHTML=y;

document.getElementByld("a_point_test").innerHTML="A( "+x_disp.toString().replace(".",",")+"
"+y_disp.toString().replace("",",")+")";
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context.setLineDash([5,5]);

context.strokeStyle="blue";

context.beginPath()

context.moveTo(x+300,-y+200);
context.lineTo(x+300,200);
context.movelo(x+300,-y+200);
context.lineTo(300,-y+200);

context.stroke();

context.closePath();

context.fillStyle="black";
context.fillText(x_disp.toString().replace(".",","),x+300,230);
context.fillRect(x+298,198,4,4);
context.fillText(y_disp.toString().replace(".",","),300,-y+190);
context.fillRect(298,-y+198,4,4);

context.setLineDash([]);

function reload_test(){
load_test_canvas();
document.getElementByld("L").value="";
document.getElementByld("b").value="";
document.getElementByld("test_tangent_line").innerHTML="";

document.getElementByld("test_tangent_line").style.color="black";

function show_correct_answer(){
var x=document.getElementByld("x_position_test").innerHTML*1;
var y=document.getElementByld("y_position_test").innerHTML*1;

var canvas = document.getElementByld('test_canvas');

35



var context = canvas.getContext('2d');
L=x_squared_derivation(x);
x=x+300;

y=-y+200;

up=x+y/L;
down=x+(y-400)/L;
context.setLineDash([]);
context.strokeStyle="blue";
context.beginPath();
context.moveTo(x,y);
context.lineTo(up,0);
context.moveTo(x,y);
context.lineTo(down,400);
context.stroke();
context.closePath();
x=x-300;

y=-(y-200);

x=x/100;

y=y/100;

L=2*x;

b=y-x*L;
L=Math.round(L*100)/100;
b=Math.round(b*100)/100;
if(L!I=0)

if(b<0){

document.getElementByld("test_tangent_line").innerHTML="y="+L.toString().replace(".",",")+"x"+b.toS
tring().replace("},");

lelse if(b>0){

document.getElementByld("test_tangent_line").innerHTML="y="+L.toString().replace("",",")+"x+"+b.to
String().replace(".,",");

lelsef
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document.getElementByld("test_tangent_line").innerHTML="y="+L.toString().replace("",",")+"x";
}
lelsef
document.getElementByld("test_tangent_line").innerHTML="y="+b.toString().replace("",",");
}
document.getElementByld("L").value=L.toString().replace("",",");
document.getElementByld("b").value=b.toString().replace(".","");

document.getElementByld("test_tangent_line").style.color="blue";

function check_solution(){
if(document.getElementByld("L").value==""){
L=0;
lelsef
L=document.getElementByld("L").value.toString().replace(",","");
if(isNaN(L)){
alert("Awoe pia ap®untikA Tipn ya to L.")
lelsef

L=L*1;

}

if(document.getElementByld("b").value==""){
b=0;
lelsef
b=document.getElementByld("b").value.toString().replace(",","");
if(isNaN(b)X
alert("Awoe pia apOuntikn TN ytato b.")

lelsef

b=b*1;
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}
var x=document.getElementByld("x_position_test").innerHTML*1;
var y=document.getElementByld("y_position_test").innerHTML*1;
x=x/100;
y=y/100;
L_correct=2*x;
b_correct=y-x*L;
b=Math.round(b*100)/100;
b_correct=Math.round(b_correct*100)/100;
L=Math.round(L*100)/100;
L_correct=Math.round(L_correct*100)/100;
if(b_correct==b && L_correct==L){

show_correct_answer();
lelsef

if(L!=0)

if(b<0){

document.getElementByld("test_tangent_line").innerHTML="y="+L.toString().replace("",",")+"x"+b.toS

tring().replace("",,");

Jelse if(b>0){

document.getElementByld("test_tangent_line").innerHTML="y="+L.toString().replace(".",",")+"x+"+b.to
String().replace(".,",");

lelsef

document.getElementByld("test_tangent_line").innerHTML="y="+L.toString().replace(".",",")+"x";

}

lelsef

document.getElementByld("test_tangent_line").innerHTML="y="+b.toString().replace(".},");

document.getElementByld("test_tangent_line").innerHTML=document.getElementByld("test_tange
nt_line").innerHTML+"<br>Aokipace avd.";
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left=200-(b-L)*100;
right=200-(b+L)*100;
middle=200-b*100;

var canvas = document.getElementByld('test_canvas');
var context = canvas.getContext('2d');
context.strokeStyle="black";
context.beginPath();
context.moveTo(0,left);
context.lineTo(300,middle);
context.movelo(300,middle);
context.lineTo(600,right);
context.stroke();

context.closePath();
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