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| am a mathematician

Reactions:
* you must be a genius
= you are not completely sane
* do you think about numbers all the time?
= It Is not possible to talk with you
e can anything new be done In
mathematics?
= probably you just do nc
* | always hated mathen
= and | hate yo



Social vs. nature sciences

aversion towards literature - socially unacceptable
aversion towards mathematics - an integral part of
identity for any successful {actor | sportsman |
singer | .... }

mathematical thinking - does it exist?

what is it good for???



Jindrich Becvar (MFF KU Praha)

| really do not know, dear Johny, what the things we
learn at school will be good for you. What | am sure
about - if you would not learn them, it will be for no
purpose to you. In other words: whatever we learn,
we can use and whatever we do not (at school or
elsewhere), we can miss in important moments.
The more we know, the more opportunities in our
ives we have. The fact that we need to know
something, but we do not, can appear relatively
late, when it Is already too late and the lost time
cannot be obtained back.



Be so kind, dear Johny, and prepare a detailed list
of everything, you will do in the following sixty years
of your life. Where you will live, what will be your
job, your duties at work, how you will spend your
free time, what will your children and grandchildren
do, whether they will study and which subject, what
will you speak with them about, etc. Also include all
situations of your life. Only then, when | get all this
information, | will be able to tell you, which parts of
our school knowledge you will need. Otherwise
your question cannot be reasonably responded.



Dear Johny, at school we learn diverse topics and
many of them you will meet at different occasions
of your life, often unexpectedly. If you will know
nothing about the quadratic equation, if you will
claim that Shakespeare wrote War and Peace, that
the Second World War was in 19th century, that
ltaly is our neighbor, that the law of gravity belongs
to psychology, a lot of people will consider you a
dickhead. And the level of your knowledge will
determine a society, to which you will belong, a
company of similar “experts”. It depends just on
you, to what society you will belong and what
respect in that society you will have.



Why students dislike mathematics

people have different tastes
elementary and high schools - routine tasks, not
mathematics

losing contact with the language of
mathematics

what is it good for?

Nno chance to pretend understanding
unfavorable mental climate In s
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DENNIK

Proces tvorby mandaly je uplny aZ rozmetanim
hotového magického pestrofarebného obrazca a
obradnym vysypanim piesku do rieky. Kym rozmetanie
sa uskutocnilo bez pritomnosti Sirokej verejnosti,
posvdtenie Dunaja himaldjskym pieskom, ktory
prostrednictvom mandaly sprostredkiival desat’ dni
Budhovo posolstvo, si v ned alekom Cilistove nenechali
ujst’ tisice zdujemcov. Akt vysypania réznofarebného
piesku do vod Dunaja zmeskala vicsina akreditovanych
novindrov. Najmd fotoreportéri mali ,, hlavu v smiitku “,
ked’ sa po rozmetani tohto asi dvakrdt dva metre
vel’kého obrazca v Samorinskej synagoge a planovanom
presune k rieke asi po dvesto metroch pokazil autobus
veziici novindrov. K miestu vysypania zostdvali asi dva
kilometre, a tak zdstupcovia médit vicSinou pouZili
stopovanie dut. Po prichode na dunajskii hrddzu mohli
iba ti najzdatnejsi beZci zvecnit’ neopakovatel’ny zdZitok,
ked’ pestré pieskové dielo vytvorené pocas desiatich dni
Styrmi mnichmi vysypal stdle usmievavy dalajldma do
slovenskej vel’rieky. V snahe urobit’ ¢o najlepsie zdbery
v ostrom predpoludriajSom slnku viaceri z fotoreportérov
i kameramanov nevdhali vbehniit' takmer po pds do
kalnych véd Dunaja. (ba, tasr) FOTO SME — PAVOL
MAJER

Kongres SDKU sa bliZi, ért4 sa zloZenie vedenia
BRATISLAVA — O mesiac ¢akd Slovenskd demokratickd
a krest’ansku tniu ustanovujici kongres. O predsedovi je
uz s velkou pravdepodobnost'ou rozhodnuté, o obsadeni
ostatnych funkcif sa diskutuje, ale niektoré mend sa
spominaju ¢oraz ...

V SDL sa schyluje k zrazke LUCENEC — Pripravovana
druhd Cast’ zjazdu Strany demokratickej 'avice m6Ze mat’
burlivy priebeh. V rdmci strany totiZ vznikla nova
iniciativa, ktorej ¢lenovia sa v sobotu zisli v Lucenci.
Ziadaji zmenu organiza¢ného poriadku strany tak, ...

Dalajlama pritiahol tisicky P'udi V¢era vyvrcholila
préca piatich tibetskych mnichov na tvorbe pieskove;j
kélacakra mandaly v synagége Samorinskej At Home
Gallery. Zavisit’ ju prisiel sam 14. dalajlama, ktory
prvykrat navstivil Slovensko. Dalajlamova névsteva ...

Summit svetovych politikov v Egypte je d’al§im
pokusom o primerie Napriek tomu, Ze izraelsky premiér
Ehud Barak i palestinsky vodca J4sir Arafat narazili
doma na odpor, nasli dost’ odvahy, aby sa dnes zticastnili

na summite v egyptskom letovisku Sarm as-Sajch. Ide o
vel'a — o zadchranu mierového procesu ...

Radost’ v Juhoslavii — na pumpéch je benzin
BELEHRAD - Pocas vikendu sa v Juhoslavii uz naplno
prejavili zmeny. V noci z piatka na sobotu prebiehal
masivny rozvoz benzinu na vSetky pumpy v krajine a v
sobotu uz nebol problém tankovat’. Tak de facto padol
¢ierny trh s pohonnymi ...

Pondelok 16.10.2000

NEWS
last update 15.10.2000 23:35
USA objavili pohyb irackych
jednotiek a varuji Saddama

Husajna Washington 15.
oktébra (TASR) - Americky
minister obrany William Cohen
dnes ozndmil, Ze USA odhalili
pohyb elitnych irackych
vojenskych jednotiek zdpadne
od Bagdadu. V tejto stvislosti
varoval ... ®

Meciar vedie rebricek
najdoveryhodnejsich i
najmenej doveryhodnych
politikov Bratislava 15.
oktobra (TASR) - Predseda
Hnutia za demokratické
Slovensko (HZDS)Vladimir
Meciar vystriedal na Cele
rebricka najddveryhodnejsich
politikov lidra Smeru Roberta
Fica. Expremiér stcasne ... #

Lech Walesa sa rozhodol
ukondit’ svoju politicki
kariéru VarSava 15. oktébra
(TASR) - Po bolestnej porazke
v neddvnych prezidentskych
vol'béch sa byvaly hrdina
pol’ského odborédrskeho hnutia
Solidarita Lech Walesa
rozhodol ukoncit’ svoju
politickd kariéru, ... #

Pasazieri uneseného lietadla o
unose nevedeli Bagdad 15.
oktébra (TASR) - Cestujtci a
poséadka uneseného
saudskoarabského lietadla sa
dnes pripravuji na spiato¢ny let
do Saudskej Aréabie a nasledne
do Londyna. PasaZieri o tinose
nevedeli az do ...

Nemecki komunisti navrhuji
vladniicim socidlnym
demokratom spolupriacu
Cottbus 15. oktébra (TASR) -
Kongres nemecke;j

postkomunistickej Strany
demokratického socializmu
(PDS), na ¢elo ktorej v zvolili
Gabriele Zimmerovu, sa dnes
vyslovil za spolupricu s
vlddnucimi ... ®

Slovenski Rémovia sa
pripravuji na vstup do
parlamentu Kosice 15.
oktébra (TASR) - Vstup
rémskeho politického subjektu
do NR SR po budicich

SME.sk Zlavy Zoznamenie Reality Dovolenky Pizza ReStauracie Recenzie Inzeraty Naniémama Nakupy w

Ziskajte Piano len za 1 cent >> Prihlasenie

24. september 2014, meniny ma Lubos, Lubor

SME HLADAJ

Seridézne
zoznamenie

Google™ Vlastny whladavaci nastroj

S nami sa leto este
nekonci

SME.SK DOMOV REGIONY EKONOMIKA SVET KOMENTARE KULTURA SPORT TV AUTO TECH PORADNA ZENA BYVANIE ZDRAVIE BLOG POST.SK
Z DOMOVA ZAHRANICIE EKONOMIKA SPORT 4hodiny = 24h | 3dni  7dni = @wPLATENE

V Malackach vznika novd  Rumuni stdia $éfa Vahostav méze vymazat Hokejova Liga majstrov:

pohotovost’ obavanej vaznice Cast’ dlhov Kosice prehrali v Oulu po

1. @ Dostala sa na Cambridge: Ak mam stastie,
skola je aj v nedelu 16 120

2. Cynicka obluda: Vahostav ide do konkurzu 15 700

Nehdd cyklistov v Trnave pred(zeni

pribudlo, na pri¢ine byva
alkohol

Necas vyzval na zastavenie Brusel odblokuje Slovensku
nenavisti voci Rusku len &ast eurofondov @8 Slovan - Tren&in 0:2 v

dohréavke 2. kola ligy

Dalsie aktuality » 3. @ Najmodernejsie stihacky si Americania Setrili

na islamistov 14 334

Na koho koal‘ic]a 4. Ludia na Slovensku sa omylom vzdali akcii za tri

, -, PR miliony eur 14 300

utOC]? ISlamSky Stat, 5. Devit' dni, tisic zadrZanjch. Podnikli najvacSiu

;. akciu v Eurdpe 9 798

an- N usra i C hOI'asa n 6. NATO vidi vyrazné stahovanie ruskych vojakov z
Ukrajiny 7 474

Vojna proti islamistom sa tyka najma 7. D Proti Zahrebu nast(pili Stajnoch aj Lunter,

troch radikalnych skupin. Slovan hra 1:2 6 839

8. @m Co musite vediet o Ukrajine. 30 otazok a
odpovedi 6 077

9. Finsky tréner spociatku Slovan hlavne motivoval
5691

10. Juzna Korea nakupi od USA Styridsat’ najdrahsich
stihaciek 5 520

SPORT.SME.SK

Proti Zahrebu nast(pili Stajnoch

aj Lunter, Slovan hra 1:2

Slovan prvykrat vedie Fin Petri Matikainen. °

Inzercia

.sme.sk

PiSe Michal Havran z Jetotak.sk
' November v rukach Penty

Média nezabili cenzori, inzerenti Ci
| citatelia, ale ekonomicky systém.

Hladate partnera? UEI e
Trencin

ViyuZite Sancu na zoznamenie

ZAHRANICIE
@ Hermiona z Harryho Pottera
ocarila ako feministka il

V kampani OSN herecka Ema Watsonova
prehovarala muzov, aby bojovali za zeny. Po
prejave sa jej vyhrazali.

SLUZBY
@ Zlavy

18 povolenky

A Reality

@ Zoznamenie

# Donaska jedla

Restauracie

ot “\“\ NN PORADNA.SME.SK
N b R
\“\‘\\ “. Ludia na Slovensku sa omylom

© Recenzie elektroniky # Praca @ Horoskopy

vzdali akcii za tri miliony eur

sy Fond narodného majetku zacal posudzovat

Ziadosti o spatny prevod cennych papierov.

5 Post.sk Vladimir.Janis@... | odhlasit Blogy | Fotky | Diskusie

KOMENTARE.SME.SK POCASIE

@ Dve otazky o Sudnej rade

Stdna rada v minulosti uz stavom
takpovediac i ,,bezhlavosti“ dvakrat presla.

Predpoved’ azZ na 15 dni

PROGRAM

TV program na 14 dni

dnes zajtra piatok , 20:00

Moje romske deti
Dokument, ktorého
hrdinom je
charizmaticky farar
Marian Kuffa

14°C 15°C 16°C

VYSOKESKOLY.SME.SK
@ Dostala sa na Cambridge: Ak
mam Stastie, skola je aj v
nedelu

Recept, ako sa dostat na Cambridge,
nemam, hovori slovenska Studentka.

TV SME

Vacsina eurofondov zostava zablokovanych, minister vidi
Uspech
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8:55
9:00
9:20
9:45
9:50
11:15
11:35
12:05
16:10
16:15
16:40
17:15
17:55
18:25
18:40
18:55

TV program

Zpravy
TVS - Jak se zvirata pohybuji
Kudy kracela svoboda
Federalni kriminalni dstfredna patra
O. Sulaj CHLAPEC Z MAJERA
TVS - Tvurce zemeé Sovétu
Posezeni u samovaru
Zpravy
Zpravy
TVS - Jak se déla papir?
Svet vedy a techniky
Matematika prevazné vazné (32.)
Auto—-moto revue
Rad vzpominam
Vecernicek
SLAVNOSTNI SHROMAZDENI

KE 110.VYROCI NAROZENI V. I. LENINA

19:45

Chvilka poezie J. Noha: Lenin

I. Skala: O¢i Lenina

19:50
21:00
21:30
22:00
22:45
23:25

N. Pogodin MUZ S PUSKOU
Dny uméni a krasy
Televizni novena

HUDBA Z RESPIRIA

ME V ZAPASE

Zpravy

25.3.1960 - 23

Doktorka Quinnova
Destinacia svet
Spravy RTVS

Goly - body - sekundy
PocCasie

Sila lasky

Doktorka Quinnova
Spravy RTVS

Poklady sveta IV
Poklady sveta IV
Recept na zivot

Duel

5 proti 5

Spravy RTVS

Damsky klub
Slovensko v obrazoch
Tajomstvo mojej kuchyne
Posta pre teba
Spravy RTVS

Poklady sveta IV
Poklady sveta IV
Recept na zivot

Duel

5 proti 5

Spravy RTVS

Goly - body - sekundy
Pocasie
Superhrdinovia
Milujem Slovensko
Mrtvy muz prichadza
Nikto nie je dokonaly

Neskoro vecer: Talkshow Petra Marcina

Mrtvy muz prichadza
Sila lasky

3.10.2014 - 34


http://tv-program.aktuality.sk/serial/doktorka-quinnova/
http://tv-program.aktuality.sk/relacia/spravy-rtvs/
http://tv-program.aktuality.sk/relacia/goly-body-sekundy/
http://tv-program.aktuality.sk/relacia/pocasie/
http://tv-program.aktuality.sk/serial/sila-lasky/s6-e177-vi-177/
http://tv-program.aktuality.sk/serial/doktorka-quinnova/
http://tv-program.aktuality.sk/re
http://tv-program.aktuality.sk/relacia/poklady-sveta-iv/
http://tv-program.aktuality.sk/relacia/poklady-sveta-iv/
http://tv-p
http://tv-program.aktuality.sk/relacia/duel/
http://tv-program.aktuality.sk/relacia/5-proti-5/
http://tv-program.aktuality.sk/relacia/spravy-rtvs/
http://tv-program.aktuality.sk/relacia/damsky-klub/
http://tv-program.aktuality.sk/relacia/slovensko-v-obrazoch/
http://tv-program.aktuality.sk/relacia/tajomst
http://tv-program.aktuality.sk/relacia/posta-pre-teba/
http://tv-program.aktuality.sk/relacia/spravy-rtvs/
http://tv-prog
http://tv-program.aktuality.sk/relacia/poklady-sveta-iv/
http://tv-program.aktuality.sk/serial/recept-na-zivot/s0-e25-episode-2-12/
http://tv-program.aktuality.sk/relacia/duel/
http://tv-program.aktuality.sk/relacia/5-proti-5/
http://tv-program.aktuality.sk/relacia/spravy-rtvs/
http://tv-program.aktuality.sk/relacia/goly-body-sekundy/
http://tv-program.aktuality.sk/relacia/pocasie/
http://tv-program.aktuality.sk/serial/superhrdinovia/s0-e
http://tv-program.aktuality.sk/relacia/milujem-slovensko/
http://tv-program.aktuality.sk/film/mrtvy-muz-prichadza/
http://tv-pr
http://tv-program.aktuality.sk/relacia/neskoro-vecer-talkshow-petra-marcina/
http://tv-program.aktuali
http://tv-program.aktuality.sk/serial/sila-lasky/s6-e177-vi-177/
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Fragmentation

e more information in the same space
e increased variability

... and its result

Multitas

e frequent changes of
e concentratio
very diffe



Priklad multitaskingu

Jennifer Connelly

actress, USA

"I do like to read a book while having se



Effects of multitasking at learning -
a preliminary experiment

25 students
30 minutes - text on geography in full concentration

30 minutes - (another) text on geography, 3x interruptec
for 2 minutes

the same with mathematical texts

a test after each, maximum 10 points



Mean values

concentration disturbance

geography 5.69

mathematics

* small groups (ak
e students o



Experiment with mobile phones

102 students of Pre-school and elementary pedagogics, randomly
divided into 4 approximately equal groups

70 min lecture, 10 min test

Gl G2 G3

mathematics C C

history C

C - without a mobi
D - no instructi



Tests results

MC MD HC HD




Critical points in 1st year of Mathematics at
university studies

e supremum and infimum of a setin R
e |imit of a sequence
e |limit of a real function at a point

Which type of problems?
o Jim_{x->0}(xx-sinx)/(ex-cosx-1)
or

e [f fiscontinuousatc, iff



Limit of a constant sequence
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Subjects supporting a smooth transition

e at UMB since 2016
e 1st semester of the Mathematics program

e 2 hours lecture + 2 hours seminar

e Introduction to Mathematics
e methods of proofs, finite and infinite sets
e Theory of functions

e properties of functions, transformations of graphs (f(x)+a, f(x+a),
af(x), t(|x]), [f(x)],...)
e Limits

e sequences, properties of limits



Limits - contents of the subject

e LUB and GLB of a subsetin R

e bounded sets, LUB, GLB, their properties
e Sequences of real numbers

e the notion of a sequence, monotonicity, subsequences
e Limit of a sequence

e neighborhood of a point, limit, its properties, limits in extended real line, sequences
of interval (Cantor’s theorem), number series



Typical problems

e 3 #A CBCR, Bisbounded. Theninf B < 1infA < supA < sup B.

e A, Bnonempty sets bounded from above, for each a € A there is b € B such thata < b.
Then supA < sup B.

e A, Bnonempty sets bounded from above. Then sup(A U B) = max{sup A, sup B}. Discuss
an analogical statement about the intersection.

e A isabounded set of positive numbers, B = {a*;a € A}. Then sup B = (supA)*
e Find a sequence that has infinitely many mutually different constant subsequences

e If the limit of a sequence is positive, then the set of all its negative values is finite

, 1
o If IIm a, = > then the set of all its integer values is finite
n—o0

o If 1Im a, = oo, then this sequence contains an increasing subsequence
n—oo



That is all, thank you

o 1eComp
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