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EXTREME VALUE PROBLEMS’ TREATMENT SUPPORTED
BY MULTIMEDIA AND DYNAMIC MATHEMATICS

Manfred Bauch, Maria Brauchle

Multimedia and dynamic mathematics provide big potential for mathematics education.
There are a lot of innovative materials that already proved in practice.

We demonstrate and discuss examples from the field of extreme values problems.

Consider tasks of the following type: Given a class of geometrical objects (e.g. rectangles,
triangles) with fixed perimeter, optimize the area — or wvice versa, given a fixed area,
optimize the perimeter.

We show examples of multimedia learning environments dealing with these topis and
discuss questions which are relevant from a didactical, mathematical and technological
point of view.

Speaking about the mathematics involved, we soon have to face rather challenging
problems: For the rectangle, we obtain a one-parameter problem, whereas for the triangle,
we are dealing with a two-parameter model. And this already goes beyond standard topics
for mathematics at school (in Germany).

The didactical basis for our considerations is the model I — you — we. Using the synergy
of combining it with other concepts, we are able to realize a way of active learning by
discovery. In particular, it is sustainable. Furthermore, this form of presentation allows
introducing such important concepts of (modern) mathematics to students at a much
earlier age and they have the opportunity to develop a deeper understanding.

The technical framework is provided by so-called dynamic work sheets. These are
collections of HTML pages comprising text, graphics and interactive elements like Java
applets. During conception and realization, a lot of questions concerning design have to be
solved. These questions (and their possible answers) arise from the didactical background,
of course. But also technological aspects are decisive: The design of the dynamic learning
environment heavily depends on the choice of the dynamic mathematical software.

Finally, let us mention one more aspect: All these tasks are connected with the
isoperimetric problem. Hence, it is an option to use the background from history of
mathematics in order to motivate and have a glance on the (historical) development of
such a problem.
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PASTJIE2ZKJJAHE HA 3AJAYN 3A EKCTPEMYMMI C IIOMOIIITA HA
MVITUMEINA 1 JUHAMUWYHA MATEMATUKA

Mandpen Bayx, Mapusa BpayxJe

Mynrumenusita U JUHAMIIHATA MATEMATHKA OTBAPSIT HOBU Bb3MOXKHOCTHU 33 OPraHU-
3Upame Ha ypOoKa 0 MaTeMaThKa. Y 9eOHN MaTepuaId, Ch3JaIeHN C TIXHA ITOMOII, Ca Ce
JIOKa3a/I Bede Ha IMPAKTHUKA.

ITle pasriemame HAKOU 3a7a49n 3a ekcTpemyMu. Hampumep — ontumMupaii JUIETO Ha
onpeJiesieHn reoMeTpudHd GUrypu (IpaBObIbIHALN, TPUBIbJIHUIM, . .. ) C JaJeH [eph-
MeTbp, WX OOPATHO — ONTUMUPAil IepUMeTbpa UM IIPH JAJIEHO JIATIE.

IIle mokazkeM TpuUMepHW Ha MYJATHMEINAIHA yIeOHU Cpeau Ha Ta3u TeMa U IIe ce
3aHIMAaEeM ChC ChOTBETHUTE UM JIUIAKTUICCKH, MATEMATHICCKA U TEXHUIECKU ACIIEKTH.

Ot yucTo MareMarndecka IVIEAHA TOYKA CMe U3IPABEHH IIPeJ 3aJa4d, YUITO CJIOXK-
HOCT He e MaJjiKa. B cjydasi ¢ IpaBOBI'bJIHUIIATE 33J]a49aTa € CAMO C eJIuH rmapaMerbp. Ho
B CJIy4asl C TPU'bI'bJIHUIIUTE [TapaMeTPUTe ca Bede JIBa. 3aJa9nTe C HIKOJIKO IIapaMeTbpa
He ca JacT oT yuebHusa marepuast 1o MareMaruka (B [epmanus).

B ocnoBara Ha muzakrTudeckara dacT € MoueabT “As — Tu — Hue’. Unesara e cb3-
JaBaHe Ha yaeOeH MpoIec ¢ “OTKPUBATECKN XapaKTep, YUATO Ie1 € (pOpMUpaHeTo Ha
TpaitHu 3uaHus. To3U MOIX0/T TO3BOJISIBA TO-PAHHOTO 3AII03HABAHE HA YICHUIIUTE C BaXK-
HU MaTEeMATHYECKH [PUHIIAIN U pa3BUBa MATEMATUIECKATa UM JIOTUKA.

Texandeckara peaym3arus € BbB BuJl Ha auHaMudHu yuebuu marepuaiun — HTML-
CTPAHUIM, C TPUKPENEHN KbM TIX T'padUKN, TEKCTOBE W MWHTEPAKTUBHU Java-allieTH.
IIpu cb3maBameTo Ha TE3W MATEPUAIN BH3HUKBAT PA3JIUTIHU BBLIPOCH OT AN3ANHEPCKO
€CTeCTBO, YHeTO pellleHre e OT BaKHO 3HadeHue. Te3u Bbupocu (1 Bb3MOXKHUTE UM OTTO-
BOPH) Ca pe3yJsITaT, KaKTO Ha JUJAKTUIECKUTEe, TAKa U HA TEXHUIECKUTE MPEJIIOCTABKI.
Hanpumep nzbopbr Ha JUHAMAYHA MAaTEeMATHIECKa CUCTEMa OM MOI'bJI Ja O'bJle PelraBalil
3a 0pOpPMSIHATO Ha eaHa yuebHa Cpea.

U omie equH BaykeH MOMEHT — T€3UW 3aJa9M Ca OT KJIaca Ha M30IMEPUMETPUTHUTE 33,18~
91, KOUTO Ca BL3HUKHAJIM B JPEBHOCTTA. 10Ba MMO3BOJISIBA CBHLP3BAHETO HA M3YIABAHUS
MaTepUaJl ¢ UCTOPUSITA HA MaTeMaTUKaTa, KOETO JOI'bJIHUTETHO MOTUBUPA YIEHUIINTE.
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