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Hungarian King Louis the Great initiated establishment of a university
in the episcopal city of Pécs in 1367

Fresco of Andor Dud3s in the Hall of University of Pécs (1923)
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Experimental period — first steps — new tool — revolution —new didactical

access (CAS was new for teachers and students)

Discovering period — pre-designed worksheets — usage as many times as possible
(new for students)

Period of expanded use— new didactical tasks — limits of utility — development
of hardware and software — test and assessment systems — many CAS
applications for mobile phone —integrating programing, engineering and Math

courses (itis the part of every day life)

CADGME2016 3



Experimental period

ot pr— Time and human-consuming course
Same tasks with two groups- with and without CAS

—_— o ——

_
PC PC

Flexible data structures of CAS enable
ambitious students to build-with their own
mathematical microworlds

[ Network based learning ]

Additional
instructions

Control-
exercises

E-Learning server

(Web-portal)

v
Practical ‘ Maple ‘ ‘ Test ‘

Hommework

Lecture !
Bession Club Exam
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JUBILEUM 65¢ Experimental period

Expectations and observations:

* Students can become active participantsin the learning-teaching process +/-
* Using the tools makes it possible to teach concepts which are often used in

engineering +
* Extend creativelearning +/-
* Structured knowledge-building — modularization +
*  Multiple representation +
* Changinglearning style of students passive =active, concrete =abstract +/-
* Development of conjecture —

* Easy visualization+

Difficulties: common language

* Inexperience / \
«— >

e Technical hadness 1D input
e Lack of time program language Mathematics

* Didactical problems CADGME2016
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Egyadges Tanulmdoyt Rendizer

ivatkozésok >

Anyegyetem Tanulminyi rendszer

Pollack Mihaly Miszakd Foiskolai Kar

Sajitadatok  Virtuilistér | Dokumentumtir | Beillitisok = Feladatok | Naptir | Hirek = Kommunikicié

2.2.A konverités feltételei Egyenlstienség L Hospital szabily A > = ics A/2 (0 2CA 2CA-EA-00, 2015/16/2)
5 L'Hospital szabily yakorlat
Sajit ments Szelsbéntek Newton-féle érints médszexiM>
Hirdot5tibla 1. A faggvén 5 Osszofuggs viltozisi sebességek énydiszusszio - I Sziirések Dokumentum tipusa: minden, Megjelenités: minden
SysTeMath monotonitds
i v A faggvny monotonitisira |  Szélsdérték feladatok Fogalom - m— - - E—
Feladatok beaddsa vonatkozé feltételek Konveritis A differencidlszamités alapfogalmai EEEEEEE Kijelolt dokumentumok letoltése § Bedllitdsok mentése § Elvétel 1 Oldalméret 20
T 3 rték szaksé érushelyek éozi drthelyi
— hosiiss Wissinteken ne létazbdion  Kijelblés
o et  Dokumentum neve  {j Leirds Méret  Feltsits Utolsé médosités détuma  Hozzirendelés détuma  Letsltések  pubiicus
Hibabsjelontés 1.4 A szélsdértek elégséges  Maplo-csomag. i
e foltételei i Felhaszndldi
1.5 Egyenlitlenségek igazolisa Beépilett B svllabus Mathematic... 634 kB Parjésiné Dr. Hémori Ildiké Viktéria Dr. 2016.02.07. 19:02:45 2016.01.30. 15:37:34 32
3. Fggvényvizsgilat aple eljirés
3.1. Hatérozatlan kifejezések Beépitett Maple-cljirds Zirthelyi elokészits B Lectures 21149 kB Parjésiné Dr. Hamori Ildiké Viktéris Dr. 2016.04.24. 17:44:52 2016.01.31. 20:22:34 28
T Kiéntékelés, a L'Hospital szabily | Felhaszndli Maple-eljd 1. zh. elokeszits
e 32. A teljes faggvényvizsgdlat  Maple-gyak [Vizsga Fajl neve Kiterjesztés Méret Létrehozas dituma Letsitéselk Féjl letsltése
4. Szélsséntek problimdk 1 Kordbbi vizsga
gray 5. Egyenletek kozelits megoldisa Vizsga megoldassal
hojoal S1. A Mople becpilett Ertébelt vizsga E application of intagral e 108 2016.03.22. 12:51:34 s Fal letoltése
B Iehetdségei R s1. T
5 Nowton.{el érint5 médsmer approximate intagral e 1232 2016.03.22. 12:51:56 s Fil ltoltése
6. Osszefuges viltozisi sebességek applications of darivativesz pdf 1542 2016.02.07. 19:01:31 18 F2il letoltése
properties of the functions e 205 2016.02.07. 19:01:42 12 Fijl latoltése
http:fimatserv.pmmf hufe- http:fimatserv.pmmf_hufe- Definita_ integral ppbx a204 2016.03.22. 12:52:12 s Fajl letoltése
Hospital HospitalllHospitalhtml]
Definite_ integral Bdf EES 2016.04.06. 9:36:05 4 Fail letoltése
(C)2003-2004 by Marton Szigeti Hozzéadas a kedvencekhez v B :
2 Functions of two variables pdf 2761 2016.04.06. 9:36:14 s Fal latoltése
a © irternet
function of two variables1 - 143 2016.04.03. 14:51:55 a Fail letoltése
Functions of two variables ot 2817 2016.04.02. 14:51:39 a Fal latoltése
Indefinite_integral Bdf 1834 2016.02.14. 18:20:09 16 Fail letoltése
Differantial equations pdf 1756 2016.04.24. 17:44:44 s Fil letoltése
Bractices Applicatio 7002 kB Parjésing Dr. Hémori lidiké Viktéria Dr. 2016.04.24. 17:51:59 2016.01.31. 20:23:07 95
B i = ssiné . ldikeé Vikts +
coospace B Literature 19528 k8 Perjésiné Dr. Hamori Tdiké Viktéria Dr. 2016.02.07. 19:04:05 2016.02.07. 19:03:49 36
wherever you a
) Test results 122 kB Perjésiné Dr. Hamori Ildike Viktéria Dr. 2016.05.10. 12:31:01 2016.03.09. 16:20:03 45
(CooSpace) Az oktatasi kooperacié virtualis tere! Talslatok szama:1-5/5 (187 ms) [EPNEREY ijelsit dokumentumok letdltése § Bedllitisok mentése § Elvétel

i My scenes

'O (PMMK_OKTINF) Informaciés szintér PMMK
O (PMKMANBO001]/V) Matematika A/1
Network based learnin
O (PMMANBO26VM) Matematika II.
O (MANAG20) Matematika szigorlat

over the whole syllabus of the course
O (PMKMANB0O1*) MatematikaR/ 1%
2009.10.01 09:30 O (PMKMANBOO2F-EA-00) MatematikaA /2

Registration

My previous appeals

Event:
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From the Newton-law:
> g —dﬁf(x{t),t$1)+2*heta*dlff{x(t},t]+nmega"‘2*1{t]={l

eg— ] —x(r})+m x()=0

It's seen that this equation for x(t) 18 a second-order, constant-coefficient, linear,
homogenous differential equation system.

>gen sol:=dsolve (eq,x(t));
1= x()=_C1 &P 4Bt 7 el TE-HET eI

Let’s check the shape of the given path-time function! Find the particular solution when
X0)=0, D(x)(0)=ymax.

ge1n o0 +

=part sol:=dsolve ({eq,x(0)=0,D [x] {ﬂ}—'max} z;{t]l],

1 mmax’eﬁ E—-,|'I3 —@)t) 1 vmclx'el:(_ﬁ_ B2 -w?)n)
part_sol = }:(r)—— .JJ‘IS-' = -5 ,.fISj =
.c_m.c ra 4_0}4

Instrumental orchestration
* Have short textual explanations
* Introduce first every new command - according to the principle of spirality -
through a mathematical problem

CADGME2016
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k 4 Surface, curve, field together
> abrad:=proc(mezo,felulet,gorbe, ul ,u2, vl ,v2, 6 tl, t2)
local rot_mezo,rotabra,feluletabra, gorbeabra;
rot_mezo:=curl(mezo,[x, v, zl);
rotabra:=fieldplot3d{rot_mezo,x=—2..2,y=—2..2,z=1..E,grid=[4,4,4],arrows=THICK, orientation=
[-48,40]) :rotabra;
feluletabra:=plot3d(felulet,u=ul. .u2,v=vl..v2, axes=boxed,
orientation=[&,49], style=hidden, scaling=constrained,numpoints=1000) :feluletabra;
gorbeabra::=spacecurve (gorbe, t=tl. .t2,color=blue, axes=B0, thickness=4,orientation=[-30,50])
rgorbeabra;
plots[display3d] ( [feluletabra, rotabra, gorbeabra] ,orientation=[-48,40]) ;
L end:
> abra4(vektormezc,felgomb,kcr,O,E*Pi,D,PiIQ,O,Q*Pi);

Applications being written according with gradation (white box — black box)

CADGME2016 10
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> restart;with (VectorCalculus) :

> SetCoordinates( 'cartesian'[x,y,z] };
ca?'resfa?& vz

> field:=VectorField(<x,—z, 2%z>) ;
Jield = (x)g —z= + 2z
x ¥ z
» curve:=<r*cos(t),r*sin(t) ,t*h/ (2*Pi)>;

cwrve = (rcos(t) )e, + (rsin())e, + %

e

Z

th

T

> LineInt (field,Path{curve,t=0..2*Pi), inert )=LinelInt (field, Path (curve,t=0..2*Pi)) ;
1 thrcos(i)

2x E
. 1 ¢
-7 cos(?) sin(f) — — LRI 4 = IR =i
2 bl 2 ?E
-0
> Lineintegral:=proc(mezo,gorbe , tl,t2)
local erinteo,skalarszorzat,integrandus,integral,lcok;
erinto:=diff (gorke, t) ;
lok:=subs ({x=gorbe [1] ,y=gorbe[2] ,z=gorbe[3] } ,mezo) ;
skalarszorzat:=DotProduct (erinto, lolk) ;
integrandus:=simplify (skalarszorzat) ;
integral :=Int (integrandus, t=tl..t2)=int (integrandus, t=tl..t2) ;
end:

> Lineintegral (field, curve,0,2%*Pi) ;
im

[_L Erzcos(a‘j sin(z) rtl+ thrcos(t)m— tif RS

2 -

B

Instrumental orchestration

* Step by step= self made procedures = built in procedures
CADGME2016 11
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Discovering period

Black box: if we have no time,or students have only few kmowledge of the solution of the differential equation, and Fourier series 1.5
White box: after the detailed explanation, for experiments, or solving more complicated problem ]
|» restart;with(VectorCalculus) :with(plots): 1
>Cord_Eqn = { diff( u(x,t), t, t) = Laplacian( u(x,t), 'cartesian'[x]) }; u(x.t) ]
i i 1]
Cord Eqn:={—-ulx 1) = —ulx 1) ]
g i o] .

= : 1
» sol:-animate( [[u(x,t) , color=red], 1
[-u(x,t) /2-sin(4%x) , color=blue],[-u(x,t)/2+sin(6*x) ,color=green]], t=( -037
labelz=["x","u(x,t)"], labelfont=[TIMES ROMEN,14], ]
scaling=constrained) ; . _
1.5

Instrumental orchestration
Black box white box: visualization, engineering applications

CADGME2016 12



Discovering period

AP A A AN AVA N )W

7

Expectations and observations

* Network based learning +
* Cover the whole syllabus of the course +/-
* Usage as many times as possible +/-
* Instrumental orchestration
* Have short textual explanations +
* Introduce first every new command - according to the principle of spirality - through
a mathematical problem +
* Applications being written according with gradation (white box — black box) +
« Step by step= self made procedures = built in procedures +
* Black box white box: visualization, engineering applications +

Difficulties:

* Deep understanding only for the best students

* Everything is ready: no conceptual understanding

* Didactical problems:
* Some exercises became routine ones with help of it
* Not the technical details but the mathematical meaning is always the most important
* Avoid using CAS only for the end in itself; it is only the inferior of the mathematical

subject matter CADGME2016 13
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Period of expanded use
[ras J?,f'dr >y 3 : 3
Qi . sin x
vy o | APomted: | ——— + Jxdx
,H;’ ! ! COsS X
Ilm_‘,f' 1+h a—bh 2
a B & 3
2 sin(x) | 3/
a a, a > D) + % dx
= : cos(x)
e In{a) B . &
log,(4) 1og,(a) | > int(sin(x) /cos(x)*2+x*(1/3), x =2 .. 3);
sin{a) cos(a) tan(a) >
() 7@ san | ||F — — :
P User friendly interface: it is not necessary to prepare everything
_f':.= (a, b) —> z
o

Lecture: presentation (ppt, Prezi, video...) definition, theorems, few example + oral explanation

Seminar: paper work, simple examples , more complicated examples using CAS, independent student work

Prepared worksheet for practice class

One expected solution

CADGME2016
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Period of expanded use

I. Perjési- Hamori: Simulation of Heat Radiation Asymmetry With Maple 7th Vienna Conference on
Mathematics Modelling Febr. 15-17, 2012

9,80 °C
642°C

-0.8-

6.30°C

d=0.42 m

d=0.14m
d=0m

B
S

02 04 -1 1] 1 12 14
Xm

J. Vajda, I. Perjési-Hamori: Two dimensional mathematical model of heat-transmission of one- and double-
layer building Pollack Periodica Vol. 2, No.3, pp.25-34, 2007.

CADGME2016
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> elliptic :==proc (n,m,a b, c.d. £, g)
locali, j;
globall e, u, h, k;
forjtom — 1 do
foriton —1do
l=(j=1)(m—=1)+i:
h= b=a) k= d=c) :
n m
if/mod (n—1)=1thenu[/—1] = g(a,c+jk)fi
if/mod (n—1)=0thenu[/+1]:=g(b,c+jk)fi
ifl-n+1<0thenu[/l—n+1]=gla+ih,c)fi
ifl+n—1>(n—1) (m—1)thenu[l+n—1]:=gla+ih, dfi
ell] = kz-(u[lfl]fl-u[l]+u[l+1]) +h2-(u[lf(nfl)]72-u[l]+u[l
+(n=1)])=fla+ihc+jk):
unassign('ul{ — 1] ul 1] ul{+ 1] ull—n+ 1] ull+n—1]');

od:
od:
end proc:

l. Perjési-Hamori: Two Dimensional Mathematical Model of Heat-transmission Using MAPLE poster 8th Vienna
Conference on Mathematics Modelling Febr. 17-20, 2015 Mathematical Modelling , Volume # 8 | Part# 1 689-
690

CADGME2016 16
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Period of expanded use

Actions  Content Manager Gradebook

System Admin Help

Matematika3

PTE
lidiko Perjésiné Hamori (periesi@pmmik pte hu)

Select the link for an assighment to begin:

Assignment Name

Kétvaltozds integral - feladat

Kétvaltozos integal elmélet

Kétvaltozos figgvény gradiens és szélsférték- feladatok

Kétvaltozds fuggvény parcidlis és iranymenti derivali-feladatok

Kétvaltozos figgvények derivalasa-elmélet

Filiggvénysor elmélet
Fliggvénysorok gyakorld feladatok

Szamsorok elmelet gyakorio

Szamsoros feladatok gyakorlo

Question 4: (1 points)

24.0
8.0

31.0
32.0
5.0

10.0
12.0
10.0
30.0

Homework/Quiz
Homework/Quiz
Homework/Quiz
Homework/Quiz
Homework/Quiz
Homework/Quiz
Homework/Quiz
Homework/Quiz

Homework/Quiz

Fomts —ype vy

Unlimited
Unlimited
Unlimited
Unlimited
Unlimited
Unlimited
Unlimited
Unlimited
After 4/26/13 9:42 AM

A Ttartoményon integrélhatd flx, y) kétvaltozds fuggvény {7T) + 0 terlletl T tartoményra vonatkozé integralkozépériékén az % . J [ﬂx, yidxdy kifejezéssel definialt szamot értjuk.

T

Hatdrozza meg az flx, y)=x + 2 y + 2 fuggvény T tartomanyra vonatkozo integralkozépértékét, ha a tartomanyt az x-tengely, az x = 4 egyenes és a gix)= 2 Vf? fuggvény grafikonja

hatarolja.
(M=
A belss integral értéke:
A kettds integral értéke:

Az integralkdzépérték:

CADGME2016
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B
B [
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Period of expanded use

Valassza ki az alabbbi taromanyok kozil azokat, amelyek esetén az [ Lﬂx ¥) drintegral az flx, y) = x2 + 4 y fuggvény grafikonja és a T tartomany aital hatarolt hengeres térrész térfogatanak

szamértekét adja.

O ooo

2ExK 2815y
2ExK 28605y
y=v"'?é3y=2x-1

y=4 x2 ésy=x -+ 5 gorbék altal hatarolt tartomany.

Comment:

Your response

Walassza ki az alabbbi taromanyok koziil azokat,

amelyek esetén az I’Lﬂx? y) dTintegral az

Ax, )= 12 -+ 4 y fiiggvény grafikonjaésa T
tartomany altal hatarolt hengeres terrész
térfogatanak szamértéket adja.

(0%)

8+
e
0
el 4
F50a0n i2 | ~*
CADGME2016

=)

Correct response

Walassza ki az alabbbi taromanyok koziil azokat,

amelyek esetén az I’Lﬂx? y) dTintegral az

Ax, ¥ = Xz —+ 4 ¥ fiiggvény grafikonjaésa T
tartomany altal hatarolt hengeres térrész
térfogatanak szamértékéet adja.
—25352(3505)!51,)!':42’2 és y=
X+ 5 g5rbék altal hatdrolt tartomdny.

Incorrect

19
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@ MathPapa

Frablem:
Sohve x + ¥y =T:x+ 2y = 11

| will try to solve your system of equations.
x+y=T:x+2y=11

Step: Solve x + v = 7 forx

x+y+ —y =T+ —Vv (add -y to both sides)
x=—y+7

Step: Substitute —y + 7 for x in x + 2y = 11:
x+ 2y =11

—y+ 7T+ 2y=11

¥ + 7 = 11 (Simplify both sides of the equation)

¥+ 74+ =7 =114+ —7 (Add -7 to both sides)

y =4

Step: Substitute 4 for ¥ in x = —y + 7:
x=—y+7

x=—4+7

x=3 {Simplify both sides of the eguation)

"v—ll‘—-‘—-v*v;\’_}v'

S o .,

mbolah

fa?cran(x:labc
EEEH Craph® Examples »

Solukion

faic.tan[x:]cir=xa.rctanl:x:] - %].11|JC2 - 1| +C

Steps
fardaﬂ[x]afr

Apply Integration By Part_s:fm‘=w—f uy
u=arctan(x), v = = ,¥=1 v=x

n

x+1

=a.rctan|:x]x—f ?1 e
x +1

=xarctanl:x]—f2x a
x +1

2

[—2de=Lil? +1]
xr +1 2

=xarctan(x] —%lnx2+l|

Add a constant to the solution i

= xarctan(x) —%lnx2+l| +C

CADGME2016

Period of expanded use

« Hide Skeps

Show Skeps

Show Skeps

20
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& WolframAlpha sz

integrate sin(x)cos(x)"2 = |

= B iif Web Apps = Examples >& Random

Indefinite integral: [ Step-by-step solution

. 1
J-mn[x] cost(x)dx = — 5 cos®(x) + constant

Flots of the integral:

¥
0.3
0.z
0.1

- - : — X
-2 - o 2
—ik1
—0.
-1,

rge | }. Data | @ Ccustomize
fi Ik olz1 0 fi I |

(x from —-6.6to 6.6)

& Enable interactivity
Lol

d

A Piaintext | @ Interactive
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< wolfram alpha free Y

MalMath: Step by step..
MalMath

4,5 %
& TELEPITVE

Wolfram Cloud :
Wolfram Group

37 %

FX Calculus Problem.. :
Euclidus Inc

41 %

Mathematics
daboApps
41 %

TELEPITVE

Mathway - Math Probl..

Mathway
3 4,0

GegoGebra

< “@-A/,:ﬁ:}'G

-
a
o
N
5
v
@ f(x)=(x—4)0°+2 X
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Jid

MathsTools

Functions Integrator

Integral calculations

JE(X)dX | df(/dx - ODEs | Fourier series | ff(x)dxdy | Help

's B
Function f(x)

f:[abl cR > R
X = y=f(x)

£ [ 1/(x"2+1)]

Interval:

Clear Graphic

\ 7

i . h
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JUBILEUM 45¢ Period of expanded use

Expectations and observations:
» Students are aboriginals, teachers are immigrants in IT +/-

e Students are users but do not know about programming -

e User friendly interface +

* Test and assessment system based on Maple +/-

* CAS applications for mobile phone, free software's (GeoGebra) +/-

* Integrating programing, engineering and math courses (it is the part of every day life) +

Difficulties:
e Didactical problems:
* Role of teacher is not clear
Why we have to understand math, why is not enough the applications?
* There are standards in the softwares, which one is the more useful? (Price, univerity
licenses, comparison)
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. JUBILEUM $5¢ Conclusion

Usage depends on

e Students

* Topics

e Tutor

No comfortable, universal solution.

We have to find the appropriate application forms.

The more we learn more we know about the
weakness of our knowledge.

CADGME2016
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Thank you for your attention
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