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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 Dudas in the Hall of University of Pécs (1923)
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TUBILEUM 450 Research groups

* Energy Design Research Team

* Efficiency of Resources Research Team

* Building Energetics and Building Ecology Research Team

e Sustainable Cities Research Team

* Heritage Protection Research Team

 Computer Algebraic and Dynamic Geometrical Systems in Higher Education
e Structural Diagnostics and Analysis Research Team

* Solidarity Architecture Research Team

e Virtual Measuring Systems and Machine Perception

PhD — DLA Symposium  https://phdsymp.mik.pte.hu/

Doctoral students present their research topics and results at an international conference.
The International PhD Symposium has been held annually for 11 years and over the two
days of the symposium an estimated 160 presentations are delivered in different sections.
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History of our research team

Experimental period — first steps — new tool — revolution —new didactical

access (computer algebra system - 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 (it is the part of every day life)

Future ?
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Difficulties:
* Inexperience

e Technical hadness 1D input / \
* Lack of time -

e Didactical problems

common language

program language Mathematics
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" JUBILEUM 650 Experimental period

Expectations and observations:

Students can become active participants in the learning-teaching process

Using the tools makes it possible to teach concepts which are often used in engineering
Extend creative learning

Structured knowledge-building — modularization

Multiple representation

Changing learning style of students passive =active, concrete =abstract

Development of conjecture

Easy visualization
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Discovering period

From the Newton-law:

> eq: —dﬁf(x{t},t$2)+2*heta*dli'f{x(t},t]+nmega"‘I*I{t):[l
—x(r})+ o’ x(f) =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)) ;

((-p =B 0 &l PP -0

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

gen sol = x(r)= Cle +

>part sol:=dsolve ({eq,x(0)= [1] {ﬂ}—'max} x{t}],

1 ¥mﬂeii E—-JE -@")1t) 1 vmaxel:i_ﬁ_ B -w?)n)
part_sol = x(r)_— .JIS-' = 5 -.f|3ﬁ =
;_m.c s 4_0::'4

Instrumental orchestration
* Have short textual explanations
* Introduce first every new command - according to the principle of spirality -
through a mathematical problem
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JUBILEUIM 050 Discovering period

> restart;with (VectorCalculus) :

» SetCoordinates( 'cartesian'[x,y.z] ):
cartesian, |

> field:=VectorField(<x,—-z, 2%z>) ;
field=(x)g —z2 + 2z
T z

> curve:=<r*cosz(t) ,r*=zin(t),t*h/ (2*Pi)>;

=

curve = (rcos(i) e, + (rsin(f])e, + d

e
Z

ba | =
= |

> LinelInt (field,Path {curve,t=0..2*Pi), "inert )=Linelnt (field, Path (curve,t=0..2%Pi)) ;
2n
o
tif )
L=
e

1 thrcos(i) : 1
2 b 2

- cos(?) sin(f) —

> Lineintegral :=proc (mezo,gorbe, tl, t2)
local erinteo,skalarszorzat, integrandus,integral,lok;
erinto:=diff (gorbe, t) ;
lok:=subs ({x=gorbe[l] ,y=gorbe[2] ,z=gorbe[3] } ,me=zo0) ;
skalarszorzat:=DotProduct (erinto, lok) ;
integrandus:=simplify (skalarszorzat) ;
integral :=Int (integrandus, t=tl..t2)=int (integrandus, t=tl..t2) ;
end:

» Lineintegral (field, ourve,0,2%*Pi) ;

. dt =it

[_L Erlcos(r') sin(7) rtl+ thrcos(t) m— tit
2
= s

Instrumental orchestration
e Step by step = self made procedures = built in procedures
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Discovering period

Black box: if we have no time,or students have only few knowledge of the solution of the differential equation, and Fourier series
White box: after the detailed explanation, for experiments, or solving more complicated problem

| » restart;with(VectorCalculus) :with(plots):

> Cord_Eqn = | diff( u(x,t), t, t) = Laplacian( u(x,t), 'cartesian'[x]) }; u(x.t)

it 1
Cord Eqn:={—-ulx 1) = —ulx, E]]

or i

> sol:-animate( [[u(x,t) , color=red],
[-u(x,t)/2-sin(d%x) , color=blue],[-u(x,t)/2+sin(6*x) ,color=green]], t=(
labels=["x","u(x,t)"], labelfont=[TIMES ROMAN,14],

scaling=constrained) ;

Instrumental orchestration
Black box white box: visualization, engineering applications

10
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Discovering period

Expectations and observations

* Network based learning
e Cover the whole syllabus of the course
e 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)
e Step by step = self made procedures = built in procedures
e Black box white box: visualization, engineering applications

Difficulties:
* Deep understanding only for the best students
e Everything is ready: no conceptual understanding
e 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

Su bjec:t m atte r Kick-off Meeting for CEEPUS Network: 1
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< Il
e 2 : sin x 3
., 5 | Printed: ; tVxdx
H;’ o’ ! COS X
_l.lil","_,‘fr a+h a—b — 2
b i i B 3
B R sin(x 3 —
{J” IJ‘ ﬁ > ( )2 + x dx
”J? al | COs (x)
e’ In(a) — s .
log, (4) 1og,(0) > int(sin(x) /cos(x)"2+x~(1/3), x =2 .. 3);
sin{a) cos(a) tan(a) >
fmasy User friendly interface: it is not necessary to prepare everything
f=lahb) —=
T e

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

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

student work
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JUDBILLEUIV 05C Period of expanded use
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I. Perjési- Hamori: Simulation of Heat Radiation Asymmetry With Maple 7th Vienna Conference on
Mathematics Modelling Febr. 15-17, 2012
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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.
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JUBILEUM 650 Period of expanded use

> elliptic ==proc (n,m,a, b, ¢, d, f g)
localyi, j;
globall e, u, h, k;
forjtom —1do
foriton —1do
[=(j—=1)(m—1)+i:
h= b=a) k= d=q) :
n m
if/mod (n—1)=1thenu[/—1]:=g(a,c+jk)fi
if/mod (n—1)=0thenu[/+ 1] = g(b,c+jk)fi
if/-n+1<0thenu[/—n+1]=gla+ih,c)fi
fl+n—1>(n—1) (m—1)thenu[l+n—1]=gla+ih, dfi
ell] ==K (u[l=1]=2u[] + ull + 1]) + K (u[l = (n—= 1) ] = 2-u[{] +u[l
+(m—1)])=flatihct+jk):
unassign('ul1— 11" u[ 1] \u[l+ 1] u[l —n+1]u[l +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
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JUDBILEU LV ' Period of expanded use

Question
Course repository
module 1

Course

Gradin
- module 2

Assigments
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JUDBLLEUIM 05C Period of expanded use

Actions  Content Manager Gradebook System Admin Help
Matematika3
PTE

lldiké Perjésiné Hamori (perjesi@pmmik pte. hu)

Select the link for an assignment to begin:

Kétvaltozos inteqral - feladat 240 Homework/Quiz Unlimited
Kétvaltozds integal eimélet 80 Homework/Quiz Unlimited
Kétvaltozos figgvény gradiens és szélsférték- feladatok 3.0 Homework/Quiz Unlimited
Kétvaltozos figgvény parcialis s iranymenti derivalt-feladatok 320 Homework/Quiz Unlimited
Kétvaltozds fugavények derivaldsa-elmélet 50 Homework/Quiz Unlimited
Fuggvénysor elmélet 10.0 Homework/Quiz Unlimited
Filiggvénysorok gyakorld feladatok 12.0 Homework/Quiz Unlimited
Szamsorok elmelet gyakorlo 10.0 Homework/Quiz Unlimited
Szamsoros feladatok gyakorio 300 Homework/Quiz After 4/26/13 9:42 AM

Question 4: (1 points)

A Ttartoményon integralhatd flx, y) kétvaltozds fuggvény #7T) + 0 terlletl T tartoményra vonatkozé integréalkozépértékén az % . ﬂﬂx yidxdy kifejezéssel definialt szamot értjuk.

Hatarozza meg az flx, y)=x + 2y + 2 fuggvény T tartomanyra vonatkozo integrélkbzépértékét, ha a tartomanyt az x-tengely, az x = 4 egyenes és a glz)= 2 v"’? fuggveny grafikonja

hatarolja.
(n = B [

A belss integral értéke: @ D
A kettds integral értéke: B[
Az integrélkozépérték: Bgn
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Question 2: (1 points)
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Period of expanded use

Valassza ki az alabbbi taromanyok kozll azokat, amelyek esetén az [ iﬂx, ¥) drintegral az flx, y) = x2 -+ 4 y fuggvény grafikonja és a T tariomany altal hatarolt hengeres térrész térfogatanak

szamértékét adja.

T R

22X xK2é6-15y=1

2ExK 28605 y<1

y= ‘."'?ésy:ZXJ

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

- AN

(=

=

20

101
Y

5 20

e N & O ®

A

Lomment:
Your response

Valassza ki az alabbbi taromanyok koziil azokat,

amelyek esetén az I(J;‘ﬂx, y) dTintegral az

Fflx, ¥ = K2 —+ 4 y fiiggvény grafikonjaésa T
tartomany altal hatarolt hengeres térrész
térfogatanak szameértéket adja.

_ (0%)

B®

<

~

1,2
0.8
0,4
4 0 v

L

—A
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Correct response

Valassza ki az alabbbi taromanyok koziil azokat,

amelyek esetén az I’J;_ﬂx’ y) dTintegral az

Fflx, ¥ = x2 —+ 4 ¥y fiiggveény grafikonjaésa T
tartomany altal hatarolt hengeres térrész
térfogatanak szameértéket adja.

2=x=X2eé 0=Xy=1, y=4x2 2 o=

X+ 5 gorbék altal hatdrolt tartomany.

Incorrect

17



" JUBILEUM 650+ Period of expanded use

Expectations and observations:

Students are aboriginals, teachers are immigrants in IT

Students are users but do not know about programming

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:

* 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)

Kick-off Meeting for CEEPUS Network: 18
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JUBILEUM 650 Conclusion

No way to ignore software or own-written computer programs in mathematics and

engineering education and research.

In Hungary:
Secondary school: e.g. GeoGebra (Geomatech project), Euklides, Cindarella
University level: basic courses: e.g. MAPLE, Mathematika

special courses: e.g. Mathlab, Autocad, Archicad, ANSYS, COSMOS,

Kick-off Meeting for CEEPUS Network:
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Thank you for your attention

Colleagues and students are welcome in Pécs
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