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Something about myself: Paul Ernst Ludwig Paditz

Education:

Diploma mathematics, TU Dresden, Germany, 1974.

Doctor Natural Science (Dr.rer.nat.), TU, Dresden, Germany, 1977.
Postgrad., State University, St. Petersburg, Russia, 1984-1985.
Habilitation (Dr.rer.nat.habil.), HfV Dresden, Germany, 1989.

Working:

Assistant, department mathematics, TU Dresden, 1977-1979.
Head assistant, HfV Dresden, Institute of Mathematics, 1979-1991,
applied professor, HfV Dresden, 1992.

Professor, Faculty informatics/mathematics, Univ. of Applied Sciences,
Dresden, since 1992.
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Using CAS in Math Education —

first experience in Germany with the newest
ClassPad technology CP400

Preface:

Ministry of Education in Saxony/Germany introduced 2004
Modern Math Education with CAS, DGS and TC

beginning in the 8th class upto 12th class,

using graphic calculators (GTR)

CAS - Computer Algebra Systems
DGS - Dynamic Geometry Software

TC - Spreadsheet (Table Calculation)
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8th class:

- Knowledge of the use of CAS when forming more complex
terms and equations

- Investigating the influence of parameters in the function
equation to trace the graph with DGS, TC, GTR or CAS

- Finding equations for measurement series with the help of
linear regression with GTR, CAS or TC

- Solving linear systems of equations with more complex
coefficients with GTR or CAS (two equations with two
unknown variables)
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9th class:

Functions and Powers

Mastered of determining zero quadratic functions, graphical
solving quadratic equations and solving with GTR or CAS

10th class:

Obtaining the inverse function with CAS, graphical
Interpretation

Use of CAS to demonstrate the properties of functions
Obtaining illustrative of the limit concept

Know of parametric representation and polar coordinates to
describe curves with GTR and CAS
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11/12th class:

Differential calculus

The use of CAS in particular, should promote discovery
learning, and support for substantive tasks, the reflection on

the facts and the interpretation of the result.

Integral Calculus

The use of CAS in particular, should promote discovery
learning, and support for substantive tasks, the reflection on
the facts and the interpretation of the result.
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worksheets:

& The use of worksheets in mathematics instruction has a
long tradition.

% The use of a worksheet should guide the students to a
structured work.

+ |nstead of an oral instruction, which requires a synchronous
work of all students, the worksheet individually and with their
own timing can be processed next.

# The sequence of the work orders in the worksheet helps to
recognize the logical structure of a problem;
the work procedures help to penetrate the question.
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worksheets:

The disadvantage of a sheet of paper with work orders is seen,
that the tools which can be used must be made available about.
The students do not know always, how to carry out its solution
steps in detail. Moreover, in a classic worksheet are missing the
self check of the results, a feedback of the partial steps and
also the visualization of the results.

The new developed eActivity in the ClassPad represents an
extremely rich extension of the worksheet. The eActivity com-
bines the written representation of the setting of tasks of a
worksheet with the tool level of the ClassPad.

These tools are the individual menus or modules, which the
ClassPad offers: Computer algebra system, dynamic geometry
software, computer statistics, curve plotter, and much more.
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eActivity:

Thus, all tasks can be worked on with the possibilities of the
computer.

At the same time, the documentation of the work can be
entered directly.

The found results can to be visualized immediately or the
results may be in a hidden file, can be viewed.

It is an interactive work of the students, between setting of
tasks and the results and control of the results themselves.
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The tool — ClassPad 400:

[padhuyeckmnn KanbKynaTop mm }m,l SIM
C CEHCOPHbIM OMUCMNIIEEM '

Fx-CP400 obnagaet psagom pyHKUNN,
NMOMOraoLMX LLUKONbHUKaM fy4yLie
ycBamBaTb Matepuan:

USB nogaepxka ansa 6sictpon u
fierkon nepegavm gaHHbIX N COB-
MEeCTUMOCTb ¢ npoekTopom CASIO
Ansa otobpaxkeHus nHpopmaLuum Ha
aocke.

6 o BB 5

http://edu.casio.ru/fx-cp400/
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The tool — Beamer XJ-A146:

http://casio-projectors.ru/products/xjal146/
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The ClassPad-software by CASIO was introduced
iIn 2003 for a new generation of handheld calculators
and simultaneously for the Windows PC:

emulator version of the handheld calculator.

Now we have the ClassPad 400 (ClassPad Il) with
the new software version 02.01.2000 (13.06.2017),
the emulator version is named:

ClassPad Manager Subscription for ClassPad li
Series v2.01, cp. htips://edu.casio.com/

Have a look in the emulator version:
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MENU &3 Yersion

New 1 : -

Open Spread- | W Graph&
’ [ sheet Table
Save As 3 —

Touc:h Fanel Alignment

!‘ ' ClassPad I .' " |
_3_‘ Geometry EE Conics ELLLE:IH
- S Version 02.01.0000.0000 -

" O -
MNumsmve Sequence LA ﬁ%";ﬂga ﬁ System

0K — .
. Physium

ulg
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The desktop in the PC emulator version: full screen

MENU &3

[

~\a Hlain

L3

1
gACtivity

- -

Bpraad— = Graph&
i | sheet =9 Tale

Statistics

Ea 3D Graph

=
MNUNSNHE

. Physium

’ N r [ Y G .
Picture sl Interactive - well DiffEq-
. e Geonetry Emot _ DiffCalc tE el _ Graph

[

1 GPI‘I‘IITILI"
 nication

System

- — - -I .; @
Sequence l% "{’E':I Financial . Program
| ] e

f
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An eActivity in the PC emulator version: full screen

£ File Edit Insert Action

B eier] B Tac[ 4] g

Prof. Dr. Ludwig Paditz 14.05.2017

internationale Klimafinanzierung (Deutschland 2005=-2015)

deutsche Ausgaben fiir den internationalen Klimaschutz in Millionen—=EUR f Jahr

15,6,7,8,9,10,11,12,13, 14, 153+20003listx
{2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015}
{471,515, 648,881, 1063, 1431, 1563, 1664, 1950, 2344, 2684 }>listy
1471,515,648,881, 1063, 1431, 1563, 1664, 1950, 2344, 2684}

Jahresziahlung {Datentransformation)
seq(x,x,1,11, 1)3listx

11,2,3,4,5,6,7,8,9,10,11}

1e A

Alg Decimal Real Rad (T
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The Logarithmic Regression (quasilinear): full screen

¥ File Edit Insert Action

B [Gi]or] B a0 ] _

deutsche Ausgaben fiir den internationalen Klimaschutz in Mrd—=EUR /Jahi]
{471,515,648,881,1063, 1431, 1563, 1664, 1950, 2344, 2684} /10003listy

10.471,0.515,0.648,0.881,1.063,1.431,1.563,1.664,1.95,2.344,2.684}

LogReg listx, listy

DispStat

Log. Regression
v=a+b+In(x)
a = —0.043327
b = 0.8964872
r = 0.8981729
r? = 0.8067145
MSe = 0.1187862

done

done

Alg Decimal Real Rad

| Prof. Dr. Ludwig Paditz
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The Power Regression (quasilinear): full screen

# File Edit Insert Action

A |G for] B [ 4 >

PowerReg listx, listy

DispStat.

quasilineare Regression:

Power Reg

y=a*x"b
a 0.3446766
b = 0.7782908
r = 0.9639981
r? = 0.9292924

MSe = 0.0284313

aCoef

done

done

Alg Decimal Real Rad

0.3446765894
-
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The Power Regression (new, nonlinear): full screen

¥ File Edit Insert Action

SIEINE L -

Start der nichtlinearen Regression {(Potenzregression)
{Startwerte von der quasilinearen Regression)

listx
{1,2,3,4,5,6,7,8,9,10,11%
listy
{0.471,0.515,0.648,0.881,1.063,1.431,1.563,1.664,1.95,2. 344, 2.684}
a0:=0. 3446766

0.3446766
b0:=0. 7782908
0.7782908
n0:=1
1
[:=15
15
Alg  Decimal Real Rad -
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The Power Regression (new, nonlinear): PowRegLM

¥ File Edit Insert Action

B[ er] B T[4 ] a

PowRegLM (listx, listy, a0, b0, p0, )|
done
Nach 8 Iterationsschritten ist die Rechnergenauigkeit erreicht:
[i, pHo, 1, €]
[8 1.110619469 7.8125g-3 3. 15Ee-13]
vecs
—-1.533571961E-7
3.341276212€e-7 ]
vecab
0.2172525584
[1.D23999599
MSerr
0.01613769519
£
3.15Ee-13
Alg  Decimal Real Rad -
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The regression functions and the MSe values:
LogReg y(x)=a+b*In(x): MSe = 0.1187862

PowerReg y(x)=a*x"b : MSe = 0.0284313
(quasilinear: In(y) = In(a) + b*In(x))
now real MSe: 0.3446766=a (optimal, quasilinear)

0.7782908=Db (optimal, quasilinear)
MSe = sum((listy-a*listx*b)*2)/9 = 0.0421417077

PowRegLM y(x)=a*x"b:  MSerr = 0.01613769519
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& File Edit Type
MEEEE e
listx listy list3 listd listd listb u
1)1 0.471 .
2|12 0.515
3|3 0.648
414 0.881
a|5 1.063
6|6 1.431
77 1.563
8|8 1.664
919 1.95
10(10 2.344
1111 2.684
Calm =
[ 7=
sheet1 |Sheet2 |Sheet3 [Sheet4 [Sheet5 |
M v1=-0. 043327+0. 8964872+In(x) | x>0 [—1n

M v2=0, 3446766.x0- 7782908 | .5 e

M y3=0.2172525584.x1- 023993339 | ¢ —1
[ Jv4:0
[ lyh:0
[ ]Jv6:0
[ Jy7:0
[[]v8:0
[]v9:0

Rad Real T am
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# Zoom Analysis Calc ¢
SEBrICIEBIMEICICYEES
¥

red: \¥1({x)=-0, 043327+0. 8964872In{x) | x>0

blue: |¥2(x)=0.3446766%x"0.7782908 |x>0 ’

\

|\

green: |v3(x)=0.21725256%x"1.0239996 |x>0 /___,__..--""'

.-'-"‘""-.—.‘-

/
?r""’rf
/

b
I
n
o
o
—
(]
=
=

[Ba [y
Rad T
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The general logistic regress. y(x)=c/(1+a*e”(-b*x))+d
and the arctan-regression y(x) = a*arctan(c*(x -b))+d
respectively we discuss with a real data set:

listx:={1, 2, ..., 50} contains time points (with step 1),

listy:={3.25,3.35,3.54,3.65,3.74,3.82,3.87,3.94,4,4.06,
4.11,4.22,4.22,4.27,4.32,4.34,4.39,4.44,4.46,4.52,
4.56,4.62,4.7,4.73,4.77,4.82,4.89,4.93,5,5.09,5.19,
5.31,5.47,5.65,6.08,8.33,9.22,9.44,9.61,9.74,9.8,
9.88,9.92,9.96,10.01,10.05,10.06,10.08,10.1,10.13}

contains chemical data generated during an experiment
In the class room (chemical reaction, pH values).
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What is a good regression function?

£+ Zoom Analysis Calc e
HECEEEEBERRTE e
listx listy list3 list4d listd listb u
1 1 3.25 .
2 2 3.35
3 3 3.54
4 4 3.65
5 5 3.74
G §] 3.82
7 T 3.87
8 8 3.94
g 9 4
nCsllh- nﬂ
e
list= eAct \listy |
1>
10F T L Tt O
ql m]
8_
'?_
Br m]
il mnHHI‘IDDDDDDDDDDDDD
;:DDDDDDDDUUU
=18 .
EAE
Rad Auto Lo
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The result with LogiDReg-program: Mserr=0.176675

¥ File Edit Insert Action

B 6] & a0 ] a

[i, n, ppo, €1

Yecs

vecab

MSerr

Zum Vergleich:
TI: MSerr=0.1766749421

LogiDReg (listx, listy, A0, b0, c0, d0, n0, I

done

[1 0.05 1.612903226 0]

-4.,46372939E-6 ]
—-1.24851645E-7
1.039374255E-7
-4.662524305E-8 |

20. 4915612
0.5827483528
5.825679601
4,266081287 |

0.1766749421

Alg Decimal Real Rad

Prof. Dr. Ludwig Paditz
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The result with ArctDReg-program: Mserr=0.112791

#+ File Edit Insert Action

IR EI e >

ArctDReg(listx, listy, a0, b0, c0, d0, p0, )
done
vecs
8.393259409E-8
—-8.488923858E-8
-1.432446392-7
1.885617414E-8
vecab
2.073000403
35.35123402
0.4965009396
7.266764848
MSerr
0.1127910421
[i, 1, pre, €]
[18 6.103515625Ee-0 1.434262948 0]
stop
Alg  Decimal Real Rad -
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& File Edit Type
- |
listx listy list3 list4 listd list6 n
1)1 3.25
2|2 3.35 .
313 3.54
414 3.65
8|5 3.74
6|6 3.82
; i 3.87
8 3.94
Calm ﬂ
[ 1]= 1
sheet1 [Sheet2 [Sheet3 [Sheet4 [Sheets |
5.825679928 4 |
1= +4. 266081147 —_—
By1= 793169457, 6-o~0- 5827479673+ -
Mv2=2.072999762-tan™'(0. 4965020338+ (x—35. 35123467) )+7. 266764704 ]
[(Jy3:0
[[Jwa:0
[ lw5:0
[[Jv6:0
[(y7:0 v |
Rad Real [
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The logistic and arctan-regression in comparision:

£ Zoom Analysis Calc

BEEREEEEE @lalml%]—%

11r¥

1ot e —

S_

x

ol L Z 3 4 5 & 7 B U 101112151415 16 17 161920212225 24 25 26 27 26 20 30 51 52 53 24 35 36 37 3830 40 41 42 43 44 45 46 47 48 49 50

B3

Rad Auto (1T}
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The logistic and arctan-regression in comparision:

& Zoom Analysis Calc e (%]
HECEEECEERRRTE |

i
o o g i
n] o i
e — e
] i i i | | | x
EIE
Rad Auto -
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eActivity: 4. TEOMETPUA 4.2. CtepeomeTnus
Pe6po ky6a pasHo 4V(3). HanauTe anaroHanb Kyo6a.

__eﬁc.tiuit-y- I £ File Edit Insert Action £ File Edit Insert Action
File All Search View | I%E'EI:"'#J B |A¢’T'|’ v [E l%}slgﬂjb B ]M S
[£1] G | o [ @] EMHEGA TOCYAapCTReHHEIA 4. TEOMETPHSI
[\Yaroslavl2016 axzanmed no MATEMATHKE | 4.2. CrepeomeTnus
[1  3analysis31C80-82
[] 3analysisazRIB11c20 Er'D 2014. Maremarnka: B2. PeOpo xyGa pantio
[ 4geometry41B2-3 chopHHEK 3ajlanH#A 4vV3. HadpguTe AHAroHAIE
v 4geometryd2B2 B. B. Kouaruu, M, H. Kouaruua, Kyb6a.
[1  IHinequality1BEB38B _
= inencalttac) M.: 3kemo, 2013. — 224c. Solution with CAS:
L1 Ininequality1Ce0 ISBN 978-5-699-65829-9 Define Xst1 (s, t)=t
[ 1  INinequality1CBOCEZ :ﬂ d
[ IMineguality4c1 _ one
] N2functions1B45 Detirie Xetlim ry
] l2functions1B45C81 _ I. TPEHHPOBOYHBLIE done
1 li3text1B32 SAOAHHA MO KYPCY Define Zstl (s, t)=t
dgeometrvd2B2 MATEMATHEH done
Define Z2(x,y)=4V3
4. TEOMETPHSI S
Alg Standard Real Rad | @@ Alo  Standard  Real Rad LT Alg Standard Real Rad | @m
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eActivity: 4. TEOMETPUA  4.2. CtepeomeTnus

OTBeT: guaroHanb Kybda paBHoO 12.

£ File Edit Insert Action # Edit Zoom Analysis e & Edit Zoom Analysis e (%]
ElE RN BB NS VBV A alalal:
3 T
Defiiié Zeb1 (5, 6)=t i SheetﬂSheetZTSheetS|Sheet4TSheet5!
d Xstl=t
one
Define Z2(x, y)=4v3 @ Vsil=t —
done Zstl=t
Define Z3(x, y)=0 Q22=4-\/§ -
done 4‘;}23—0 [
solve (22 (x, y)=Zst1 (s, t),t) Z: E
{t=4-v3} LA L
Xstl(s,t)
norm (| Ystl (s, t) |) [t=4-V3
Zstl(s, t)
12
‘SD — graphic solution [__@;J
|Xst1=t I Xsti=t (5%
Alg Standard Real Rad | @ Rad  Real | Rad  Real Lo
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eActivity: 4. TEOMETPUA  4.1. MnaHnmeTnus

HanguTe anameTp OKPYXXHOCTW, ONMCAHHON OKOO
KBagpaTa cocTopoHou 8V(2).

t:'r File Edit Insert Action & File Edit Insert Action # File Edit View Draw (%]
ElIRBDEEAy EREDEE EBE P
Ennnbm roCyAapPCTReHEIA . 4.1. [InraspMMeTIHA N (8v32) 2+ (8v2)2=q2 |
axzamen mo MATEMATHHE 9
o 256=d
B2. Hammure nHamMeTp
. solve (ans, d)
ET'3 2014. MaremarHia: OKDPYKHOCTH, OIIHMCAHHOH (d=—16.d=16}
cOOpHHK IagaHHA OKOJIO KBaZipaTa COCTODOHOH . T
B. B. Kouarun, M. H. Kouaruua. 82, orget: d=16
M.: Dremo, 2013. — 224dc. Solution with CAS: graphic construction L
ISBM 978-5-699-65829-9
2 ~ (8v2) 24(8v2) 2=a2
A 256=d2
1. TPEHHPOBOYHBIE solvekans; d)
3AJIAHHA 110 KYPCY {d=-16,d=163
MATEMATHKH orper: d=16
[
4. FEOMETPHA | \sraphic construction [%‘
Ala  Standard  Real Red @ Mg Standard Real Rad | @ ' o
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eActivity: 4.TEOMETPUA  4.1. MnaHumeTnus

Hanaute nnowaab Kpyra (S), BiMcaHHOro B npsimMo-
YyrofibHbl TPEYronbHUK C KateTamMmu, pasBHbiMu 24 un 10.
B oTBeTe ykaxute S/Tr.

& File Edit Insert Action & File Edit Insert Action ﬁ- File Edit View Draw
B afee] e (A w 0| (BlERle]e s le | (B2 ] o]
= ] T BUOIYEL =T~ T34 I—120=0U, 1) S
B3. HadauTe nimomaghb |MD|2=r2 |ME|2—r2, |MF|2= (red. r=30}
kpyra (5), BIOHCAHHOTO B 10 5 3 ,
NpPAMOYTONLHEI TPEYTONLHHEK (x-1) +((——4x+10)—r) =t thus r=4:
= _ 2 _ S_
¢ KaTeTaMH, =r“u= 218,
paBHBIMH 24 e el +(r—(—ﬂx+10) | S=r4n=16xn » = 18
H 10. B oTBere yKaxHTe 24 _J goometry windows
S | .
= {X=12-(7-r—2-\/ 3041?9 +34.1,i raphic: constructian 2y
Solution WitleiCASE only one solution for x: graphic construction G@E“L
A(0,0), B(24,0), C(0,10) 2 ' -
Center M(r,r) solve (-r<+34+.r-120=0,r) 151
D(r,0), EC0,r),F(x,y) with fr=4.1=30% q
10 thus r=4:
y=———x+10
24 s=rir=16n » S=16. iEgas
IMD|%=r2, |ME|%2=r2, |MF|2= , .
geometry window: "=
(x-1) 2+((—_X+10)—1‘)2=1‘2 graphic construction %‘ 5
Li — — v . 1 n N _!.._-l . _'MML"‘L”M & — X S— - m—i_ L Ll —
Alg Standard  Real Rad A1 Alg Standard Real Rad i AT
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TN UND WIRTSGHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: 4.TEOMETPUA  4.1. MnaHumeTnus

Hanaute nnowaab Kpyra (S), BiMcaHHOro B npsimMo-
YyrofibHbl TPEYronbHUK C KateTamMmu, pasBHbiMu 24 un 10.
B oTBeTe ykaxute S/Tr.

£ File Edit Type o (%] £ Edit Zoom Analysis ¢ (%] 8 Edit Zoom Analysis ¢ B3

R EI R A BB EREE O S e E R EE
: a Sheet1|sheet2 |Sheet3 |Sheetd [Sheet5 | sheet1 |Sheet2 |Sheet3 |Sheetd [Sheet5 |
general graphic constructEI % ' = T ;; T e T = T B - = T ;; T e T - T i n
y]_:—ﬂox+]_0 e yl=—ﬂox+10 e
DelVar a M v2=0 [ ] 0 M ¥2=0 [ ] 0
done Ml x3=0 [— M x3=0 ]
[ﬂ_\-"‘-]-:H [eaus] [ﬂy&].:;,; [eaus]
2D function window: - xtS=a+arcos (t) B " xtS=a+arcos (t) =l
‘graphic construction Ly vt5=atasin(t) vt5=atasin(t)

fSheet1|SheetzTSheetaTSheet4TShéetﬁi

@&'1=—%°X+10 -
|

[_\?_] 5?2:[] [ |
| @ x3=0 [
I M vd=x [eann

I . xtS=a+ascos(t)
|' viS=a+a-sin(t)

Rad Real Loam Rad Real om Rad Real Com
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

eActivity: 1. TPUTOHOMETPUA

1.1. peobpa3oBaHNA TPUrOHOMETPUYECKUX
BbIpaXXeHun

& File Edit Insert Action
EEREEEAE
;;-, File Edit Insert Action '1.1. IIpeoGpasoBaHHHA ¥ £ File Edit Insert Action
-[2”1' ,..I B IM | L TPHIOHOMETPHUECKHX [E I%;}s]&r] i ]f_ﬂwlit[% vm
BLIDAKeHHHA =
Ennm.m roc¥ AapcTReHHbLIH
sxzamed mo MATEMATHEE . [g 5w 1
B19. Haanoure 3HaueHHEe Sin 2?[_ %) tan (5a+o)
Er'D 2014. Maremaruxal BLIPAKACHMS AR .
cOopHHK 3agaHHH ; [_ ] 1 coslo)~tanca)
B.B. Houarun, M. H. Houarusa. S 2jrr & tan{Sr+o) S sin{a)—1
= sin(z—a) -1 simplify (ans)
M. Bremo, 2013. - 224c. ctg(o)=0. 25 1
ISBN 978-5-699-65829-9 tan (o)
> Solution with CAS without TA=SPR TOMAIRH
s o tan{a}=0. 25
condition: .
I. TPEHHPOBOHHE (remark: ctg(a) must be Tnea Lautar=0.29
SANAHHA MO KYPCY .
MATEMATHEH written as 1/tan{(a)) 4
; [g ] 1 oTeeT: cig(ad=4
sin| Sr—o |-——=———
1. TPHIOHOMETPHA 8 =2/ tnlombe) &) /e
Ao Standard  Real Red G Alg  Standard  Real Rad m Alg  Standard  Real Rad {ii
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

eActivity: 1. TPUTOHOMETPUA

1.1. peobpa3oBaHNA TPUrOHOMETPUYECKUX

Bblpa)Keval & File Edit Action (%]
EHEIDRE0 |
sin[g-n—a]—%
= : - - : 2 tan (5-xtor)
& File Edit Insert Action & File Edit Insert Action sin (r—a)—1
(e [ra oo o [M [T | (BT s [T | (- afgmaforrl [Pt g
= r— = 2 ) :
direct computation with| ' Eﬂla#an“(ﬂjﬂ) ' sin(n—f | | s I = l L U s 'J {_.
condition tan(:x) 0.25: ' - — ) =1 '
D =4-¥17 F sin[%-n—a 3 e i
Sin 17 ; LOLLL % bA — L
[ ] tan(57z+oc) Itan( bl a7 sin(r—o)—1 COS(fX) tan (o)
sin(r—o) -1 17 +1 — i _ o [ o
7005(00 = simplify (ans) COS(_G)_tan(a) EREGRE
sinte =1 o sinfa—g) =1 W Sorry, not equivalent
d_ _ 5 4 _ ".I,II' ’
irect computation with K S -
condition a=arctan(0.25): LAl Ln _ tan (o)
(here in the CAS tan=(0.25) tan(0. 25) MILTga L _
means arctan(0.25)) tan"[l] =cos(cx)—# sin (o) —1
- 1 [] ! [ =sin( ta)n(loc) = cos(ay - SBLO =1
in| ya—o|——=—-+ —sin{—o) — ;
sm[2n %)™ tan (5a+o) la=t (b approx (ans) _ 1 Sin(as;lfia)
sin (7—a0 -1 i 0.2449786631 e e ———— s
17 ¥pi{{sin / R-0)- = cosf{«
—4v17 sin[gn—a]—+ sin (o)
17 2 tan (Dr+o) [
o sin (x—a)—1 =_1
- — —_— — — ——— - — — ) L S — B — _,,4 it tan(a)
Alg Standard PReal Rad | @@ Mlg  Standard Real Rad = @m _=4 a4
Exp:((sin{((8)/(2)) s n-e)=((1)/(ta] @

Prof. Dr. Ludwig Paditz Page 37 Tsey, July 2017



Levenberg-Marquardt Algorithm using ClassPad H] |7

eActivity:

2. AINMCEBPA

2.1. Npeobpa3oBaHuUA nppaunoOHarnbHbIX U
CTerNeHHbIX BbIpaXXeHUn

t:'r File Edit Insert Action

iz]e-l o [ | ST

Eunnmu rocYAapcTReHHLIR
akzanmieH mo MATEMATHHE

EI'a 2014. MaremarHia.
cOOpHHE 3IaNaHHH
B.B. Houaruu, M. H. Kouaruua.

£ File Edit Insert Action

£ File Edit Insert Action

(BT [~To

(Ao T B ]e ]

2.1. [Ipeobpazopanua
HPPAIHOHANEHEIX H
CTeIleHHEIX BRIPAMCHHA

B2. Brmumciute

3/0.9-3/-0.03

3/0.9-(-0.03)1/3

_3
10
3/0.9-(-0.03)0" 333333333H

ERROR:Non—Real in Calc
complex mode:

HOCHSCHULE FUR
TECHNIK UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

it . . 3 . o
MLc: Puosis, J013. = dldp Solution with CAS: y B39y =0.103
ISBN 978-5-609-65829-9 . )

5 (remark: in Germany 3,[l+"(§'J]

— 3/=0.03 is no real 2 2

10
I. TPEHHPOBOUHBLIE number } approx (ans)
SAJIAHHA TI0 KYPCY real mode: 0.15+0. 2598076211
MATEMATHKH 3/0.9-3/- 3/0.9-(-0.03)0- 333333333H
3 i
2 ANCEBEA =5 0.15+0. 2598076211+
Alg  Standard  Cplx Rad il " Mlg Standard Cplx Rad | @m " Alg Decimal  Cplx Rad aml
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Levenberg-Marquardt Algorithm using ClassPad H] |7

eActivity:

2. AINMCEBPA

2.1. Npeobpa3oBaHuUA nppaunoOHarnbHbIX U
CTerNeHHbIX BbIpaXXeHUn

£ File Edit Insert Action

£ File Edit Insert Action

(A |:x]é] B |ac]

J_G

(A ] 6] B o]y

2.1.
HPpaAIHOHANTEHBIX H
CTeleHHLIX BRIPAXEHHHA

IIpeobpazoBaHusa

3(va-3-4fa-b)
4/a-b-3-Vb
58

a— Pl
b= 781

, ecllM

Solution with CAS:
(remark: in CAS write

58
7+81)

suppose a0 and b>0

B47. YnpocTHTe BRIpaXkeHHe

3(&5—3-%@)
4@—3-«3

—3-[6—3-(a-b)

2 &

o | =

|

3(Va-8-4/ab)
fab—3-Vb la=(

7+ﬁ

1

58]

—3-[@—5-(1)2)

3-vVb-(a-b) 4

b

)

simplify (ans | b>0)

1
1

sl iaeln2)
3

Alg  Standerd  Cplx Rad

am Mg Standard  Real

Rad

5

HOCHSCHULE FUR
TECHNIK UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

£ File Edit Insert Action

a3l ee] B fe ]y

—d°\ 9 =0-Lb*] }_
.
4
Jn2
ol 1B (b3 )
simplify (ans | b>0)
5
OTEREeT: 3
remark:
o8
'Ir'+81
625
81
58_, 58
T81=7""81
406 _ 406
81 ~ 81
Mg Standard Real Rad | @
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

eActivity: 2. AINMCEBPA

2.2. UppaumoHanbHble ypaBHEeHUSNA
2.3. NNpeobpa3oBaHusa norapnPmMmnyecKkmx BbipaxeHUn

& File Edit Insert Action & File Edit Insert Action £ File Edit Action iﬁ_'x'_'i
1 i 1 i i :
RGN0 E alalel s e B (e]lalr]-[=] >
| 2.3. IpeoGpazoBaH = ]
2.2. HppanmoHaILHEIE PR maaa (log (36) +log-(2) —log-(8) )D -
JorapadpMHUYECKHX 5 5 5 L
L haBtcEas BLIPDAKCHHHA = 2 1 -
B19. PemnTe ypaBHeHHe 1035[36'§] ‘logg[ﬁ]
VxZ43x-4+ B17. Hadinure 3uauveHHe = logs(9) +lo -~
3 2 B BBRIPAKCHHA L
Vx3+12x2-11x-2=0. _ A,
= log (9) +f—=] st 3
Solution with CAS: (log5(36) +log5(2) ~log5(8) ) 5097 ("l )
= e 2
SOIVB(X2+3X_4=U! X) .1089[21_5] 1035(9) [ 1039(5 ) ]

{x=—4,x=1} =log5(9) +(—2)°logg(5)

Solution with CAS:

| =In(9)
In(5)

solve (x3+12x2-11x-2=0, x)
_—V161 13 =Jﬁ!

—| (1035(36)+log5(2)—log5(8) )‘P -(—2)°logg(5)

{X=1'X_ 2 5, 2 I: _[2-ln(3)+2-ln(2) 2-1n(2)‘iL_ =ln(9).(_2),ln(5)
solve(\/‘x2+3x—4+\fx3+12x2—325 o) In(3) = Jihl _111(5) e
ix=1} simplify (ans) B e
oTBeT: X=1 -2
Hg stndd el Rl @ N S Fesl Rl @] |EClog(53+ logG- log(Ge @
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

eActivity: 2. AIIMFEBPA

2.4. lorapucpmunyeckue ypaBHeHUs U HepaBeHCTBA

£ File Edit Insert Action £t File Edit Insert Action & File Edit Insert Action
1
CIER R EEE0 . LB [afee] B fee ] (Ao e Ja o
2.4. JorapubmHuecKHe [ ELi D my'\alm.(; , 5| logU_UIX(IU)for x=100 is i
ni{x X
¥PABHeHMS H HepPaABeHCTBA [ln(lO) +1]-ln[m] % not defined!
ln[i] - logy g15(10) 1x=100
C87. PemiuTHe HepaBeHCTBO 10 : )
logU 1 (10) +log(10x) solve(ans, x) Undefined
e < 2. {0<x<1, 10<x<1000} log, (10)
1030.01)(“0) = =
Undefined
Remark: x*100, log (10) +log(10x)
i i . 0.1x
Solution with CAS: logO le(lo)f()l‘ x=100 is s S | x=100
(Remark: Ig(...)=log(...)) - ; 0.01x
logg_1,,(10) -log(10x) tiot:dehinod | 0
. 1 10 =100
g, 9100 = 2 08g, g1y (107 1% lim (logy_07,(10))
. i 2>100* i
= Undefined
!‘?-(ln(x)—2-ln(5)—2-ln(2))‘:2 5
G-I -n(2) 2 B0, g LOVMRELTRD oo
simplifv (ans) 1030. le(].[]) 2 x—)hlna[]' (1080. OIX(IU) )
Alg Standard Real Rad i Alg Standard Real Rad 1| Alg Standard Real Rad am
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

eActivity: 2. AIIMFEBPA

2.5. lNloKka3aTenbHble ypaBHEHUA U HepaBeHCTBa

& File Edit Insert Action (%] £ File Edit Insert Action
(B [#3] 6] B [ar] B> pefl-| |l s el
2.5. lokazarensHsle Sheetl |Sheet2TShEEt3 iShEEtﬂShEEtE} <12
YPABHEHHMH H HepaBeHCTHA /.ﬁz— [ 1y %2
y1= =3 < lim [—] -3
iyl 5 - a>2- W A3
B22. CxolbKo LeJbIX 3 ”
yMcell BXOAHT B o6NacTh [Jw2:0
onpeneleHHA DVHKIIHHA [(Iw3:0
i v1(0)

x+2 L ly4:0 0

x-2 Cly5:l
y= [%] -3 2 .-—--y - — v1(1)

2.vV6
Solution with CAS: x+2
1 X—2
xt2 solve([g] 23, %)
X=2
Define ¥1(x)= [%] -3 {x=0}
done I i solve(%zl yX)

2D—graphic E’%: : | EIE| {0£x<2}
Alg  Standard Real Rad | W Rad  Real @ " Alg Standard Real Rad | @@

otBeT: 2 (x=0, x=1)
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: 3. dJJIEMEHTblI MATEMATUYCKOI'O AHAJIU3A
3.1. NMpousBoaHasa pyHKLUN

ﬂ- File Edit Insert Action & File Edit Insert Action £ Edit Zoom Analysis o (%]
B[ I~TBFMII*LW =1 (3 (50 60 3 92 0 I e 8 71 ) 51 B = 5
ENMHEIA TOCYAAPCTBEeHHBLIH C80. Ha#éaure MHOXECTBO | | sheet |Sheet2TSheet3!SheetﬂSheetE}
axzamen mo MATEMATHEE | IHAYeHHHA dYHKIHA Miv1=h{x) o]
' h(x)=2Vx+14+V6-x. [(ly2:0
ET3 2014. MaTemarHkas [¥3:0
cOOPHHK 3apavMi Solution with CAS: [y4:0
B. B. Kouarus, M. H. Kouaruua. Define h(x)=2vVx+14+VB-x [ly5:0
] done [lv6:0
M.: Skemo, 2013. - 224c. fMin (h (x), x) [ 1y7:0 L}
ISBN 978-=-0-690-65820-9 Innivaliesoas, g4t 0 [ O [ l;_’___h\
. fMax (h(x), x) et
ko TPEHHEOBLYIHAIE {MaxValue=10, x=2} ;:
SANAHHA MO K¥YPCY 5t
MATEMATHUKHU | : : T i
3. 9 TH MATEMATH— igraphlcal solution [ v2:- | :f:'
YCKOT'O AHAJIM3A SCEIEEE S AaNETN 4
3.1. Ilponasoanan ':lwmcmm - oreet: 2+V5<h(x)<10. = | |

-.é;l'g Standard Real Rad -Eﬂ _Alg Standard  Real Rad | @I Had Real 1 @I

otBeT: 2V(5)<h(x)<10
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: 3. dJJIEMEHTblI MATEMATUYCKOI'O AHAJIU3A
3.1. NMpousBoaHasa pyHKLUN

£ Edit Zoom [Analysis (%] £+ Edit Zoom Analysis ¢ 3 £ File Edit Insert Action
A EE O 7 [ 5 [0 P EE] S A »| B | A2\
sketch  »— H I I IEE 2 . D”_ﬂ I |2,,5|g“\ I | |H7L .
[G=8olve x~Cal/y-Cal T L3 1 {3:4) U O O O analytic solution for A

Root =14<{x<{B6:

Min

i— Max

I | fMin

| | fMax
y=Intercept

a4 =
1 (B =0

—(Vx+14-2+V—x+6) _
2+¥ x+14+v —x+6

—(».fx+14—2u.f—x+6D

e L L s i
7| Integra k —
| Inﬂ:ction —V x+1442+V —x+6=0
| |Distance solve(ans, x)
|| ;S f(x)2dx fx=2}
|_i3| L |0 ||||| E. i Ch(_z(h(x)) IX_
_1_
| 5
| — | - | L, e Mln | ——— - | BN Ll Max —m
X=—-14 yc=4. 4721386 x=2 yc=10 .
||E@ ||% Maximum !
Rad  Real T @ Rad  Real T @ " Alg  Standard Real Rad | @m

otBeT: 4.472136=h(x)<10
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TN UND WIRTSGHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: 3. dJJIEMEHTblI MATEMATUYCKOI'O AHAJIU3A
3.2. NNepBooOpa3Hasa (pyHKLUMU

& File Edit Insert Action £+ File Edit Insert Action £ Edit Zoom Analysis e ['ifl
B3] B (a4 vﬂ_ Alz]er] B a4« 2 1 B E) A

EnMHBIH rocypapcTBeHHLIA 3.2. Ieproobphanasn Sheet1 TsheetzTSheetaTSheet4TSheet5}

axzamed mo MATEMATHEE | DYHEIHH B y1=y gk B 4gex2mdoxt] =
BY9. HadauTe nnmomanh M v2=0 —

Elr'a 2014. Maremaruia: ¢$HUryphl, OrpaHHYEHHOHA W x3=0 o

cOopHHK Ia0aHHA JTHHHAMH W x4=1 —

B.B. Kouaruu, M. H. Kouaruna. y=x4—4x3+8X2—4x+1, [ x5:0

» x=0, x=1, y=0. [Jx6:0

M.! Dmcmo, 2013. - 2324c. lwme0

ISBN 978-3-699-65829-9 Solution with CAS:

fMin (x2-4x3+6x2—dx+1, x)

I. TPEHHPOBOUHBIE {MinValue=0, x=1}

BANTAHHS 1O KYPCY f 1x4—4x3+6x2—4x+1dx
MATEMATHKHW 0
3. SJIEMEHTbHI MATEMATH=- 1
_ICKOT'O AHAJIH3A Ae °
#;ig Standard Real Rad (@ Alg  Standard Real Rad | (m Rad Real L fm

otBeT: 0.2
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TN UND WIRTSGHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: 3. dJJIEMEHTblI MATEMATUYCKOI'O AHAJIU3A
3.2. NNepBooOpa3Hasa (pyHKLUMU

# File Edit Insert Action & Edit Zoom |Analysis| ¢ (] & Edit Zoom Analysis e
A |%Es|d%-| B |£"’%|%I:L vr[ Y[ | zpzg| Trace Blre - $;|| |EE| """" A
Sketch 4 :
Bi1. Berumcmure 3v2S, rme sheet1 [Sheet2 {Emaeial v—cal/y-cal * sheet1 TSheetzTSheet3TSheet4TSheet5}
S — nnomagk PHCYPEI, Clvl=vx Modify | Root [vl=vx f—
OrpPaHHYEHHOH JIMHHANMMH L] 3’2=\J 4-x Min [y2=va—x —
y=v¥x, y=V¥4-x, y=0. Mv3=0 fM;x M v3=0 —
M y4=min(y1(x), v’ fM:; M yd=min(y1(x),y2(x)) 1—
Solution with CAS: gy?g y-Intercept gyz:g
4 yb: Intersection yb:
fﬂmln(v’;, VA=x)dx»S I Tdx Integral R |—|":.|—,
3.771236166 Jdx Root Inflection 5l
Jdx Intersection Distance
approx(3v2S) 1/ 2002 dx
16 ~N
2 4 0 1 Z 3 4
[ \/;dx+[ Vd-xdx
0 2 -1 1t
Lower=0 Upper=4
82 ) JdiE3. 77123617
3 B3 E3E
Alg Standard Real Rad | m Rad Real T m Rad Real T
oTBeT: 16
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TN UND WIRTSGHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: 3. dJJIEMEHTblI MATEMATUYCKOI'O AHAJIU3A
3.2. NNepBooOpa3Hasa (pyHKLUMU

£ File Edit Insert Action 3 Edit Zoom Analysis e # Edit Zoom Analysis ¢
alizler] B [ae [ I EEIEEE T W B EI B EE
C20. Hadpure miomans Sheet1TSheet2TSheet3TSheet4TSheet5} sheet1 TSheetzTSheet3TSheet4TSheet5}
$HUr¥ypel, OrpaHHYeHHOH @Yl=x2—6-x+5 [— E]y1=x2_6,x+5 [—
JTHHAAVMHE @3’2=5—2-x—x2 bt E]Y2=5—2-x—)(2 =
y=x2—8x+5 H y=5—2x—x2. ¥3:0 [¥3:0
[(Jy4:0 [Jv4:0
Solution with CAS: Ty5:0 y5:0
solve (x 2—6x+5=5-2x—x 2, x) [J¥6:0 [Jv6:0
oo | = -
f (5-2x—x2)—(x2—-6x+5) dx af
3.
8 il
3 , x
2 oL 3
OTBET: 2+§ ol
- - |E| Vi —ar
graphical: Integral interse —al
T2 | | E@
Alg  Standard Real Rad | m Rad Real T m Rad Real T

oTBeT: 2+2/3
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKW

1. PAUMOHAIIHBIE HEPABEHCTBA

ﬁ'r File Edit Insert Action £ File Edit Insert Action £ Edit Zoom Analysis e (%)
(B afo] B (Ao | HREEREE N EEERE RS
EnuHbIA rocynapcTBeHHbIA 1. PAIIMOHAJIHBIE Sheet1TSheetZTSheet3TSheet4TSheet5}
akzamied mo MATEMATHEE | HEPABEHCTBA [!]y1=4‘X2+4‘X+1 P
. | |y2:0
ET3 2014. MarematHia: B6. PemmTe HepaBeHCTEO 130
clopHHK 3agaHH#i 2 —
+4x+1%0. ly4: 0
B.B. Kouarum, M. H. Koyarusa, Ax“Hax+1<0 : §5 0
N Solution with CAS: L |y6:0

M.:! Bremo, 2013, - 224c.,

2 | 7=
ISBN 978-5-699-65829-9 solve (4x“+4x+120, x) 1 vi=dox 2+dedtl |
-
. TPEHHPOROYUHBIE factor(4x2+4x+1)
JANAHUA W3 PA3IJNENOB (2e3+1) 2 . x
MATEMATHEH T T 7
: -1 Min
1. PAIIHOHAJIHBIE graphic solution Hé;: xc=—0.5 yo=0
MEPABEHCTBA v | EE
Ml Standard FResl Red = @m &lg Standard Real Rad | @@ Rad Real T

otBeT: -1/2
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad I_“ V/ TEGHIK ONG WIRTSGHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

1. PAUMOHAIIHBIE HEPABEHCTBA

# File Edit Insert Action =] E|:||t Zoom Analysis & =] E|:||t Zoom Analysis & (%]
IR B EEE P EEIEEREE 78 [ BB =2 B ) (L
B38. Haijmre KOpPEHS SheeﬁTSheetszheetsTSheemTSheetﬂ ) /(x~2-9))
2_ x2-3ex+2
YPABHeHHHA Xzﬂﬂ]. y1=27 -
x<-9 x“-9
VOBRNETROPSIONIMA HepaBeH— M x2<1.5 f===s1
ctey F(5-2x)>-(6.5-3x). [Jx3:0
Solution with CAS: [Ix4:0
solve (= (5-2x) >—(6. 5—3x) , x) | 1x5:0 |
3 =0 oy 3 4

{’“E}

solve( _23x+2=0,x)
x<-9
{x=1,x=2}%
2
x%-3x+2_ . 3
solve ( 2_g —0|X<2.X) Root
yc=0

{x=1} EIES

4lg Standard Real Rad | @ Rad Real T m Rad Real Lom

oTBeT: 1
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DRESDEN

Levenberg-Marquardt Algorithm using ClassPad I_“ |7/ TEGANIK UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

1. PALUMOHAIHbIE HEPABEHCTBA

# File Edit Insert Action #+ Edit Zoom Analysis & #+ Edit Zoom Analysis ¢ (%]
=1 ) (00 G 2 5D I 8 ) () 9 | -
B29. Cpems pemenus ypaE— Sheet1TSheetZTSheetETSheetﬂSheetE]
2x—2 _ x+3 Mv1=2X22, %43 —
HeHHA — - +———=5 HaAgHUTe x+3 x-3
x+3  x-3
.y2 5 o]
Te, KOTOpEIE He YIORJISTROP—
HIOT HEepaBeHCTRY y32—X2—7‘X+8 —
—x2_7x48<0. Cly4:0
Bolution with CAS: [ 1¥5:0
solve(m+ﬂ=5 x) 8L
x+3 x=3 7°
{x=-6,x=5}
judge (—x2—Tx+8<0 | x=—6)
2 -1 o
FALSE s
judge (—x2—7x+8<0 | x=5) /
TRUE i
I xc=—6
oTreT: X=—0
Alg Standard Real Rad | (@ Rad  Real Lom Rad  Real Lom

oTBeT: -6
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TN UND WIRTSGHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

1. PAUMOHAIIHBIE HEPABEHCTBA

£ File Edit Insert Action s E|:||t Zoom Analysis & [x] o] E|:||t Zoom Analysis ¢ [x]
B3] br] B | A2 8 B EEE 7 7 B = A =
C60. Pemmre HepaBeHCTEO| ShEEt1TShEEtZTShEEtETShEEt4TShEEt5} v1=(204x-x"2)"(1/2)/ (2-x-3) ¥
ﬁ ¥2=(20+x—x"2)" (1 f2)/ (x—6)
\f20+X-X2<‘J20+X-X2 M y1=Y20+x-x" (i i T
2x-3 - x-6 2-x-3 f
Solution with CAS: [y 2= Y 20+x—x? i
v/ 2 \f 2 x—06
solve ( 20+x—x < 204x—x . 3
23x-3 x—6 l [!]X3=§ [nunn]
3
{x=—4, x=5, —3£x<§} [Jx4:0
Ty
solve (v 20+x—x< =0, x) Sl
{x=—4,x=5} I
1 1 —rF—mral 1T ¢ 4
_nenc3 A\
{ 35)((2,8()(} o
oTBeT: x=—4.x=5,—3£x<% N E Xcz—3 yc=—0.]31427
' = (%[ % [ [
Alg Standard Real Rad | @@ Rad Real Lo Rad Real I

oTBeT: X=-4, Xx=5, -3<x<3/2
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

1. PAUMOHAIIHBIE HEPABEHCTBA

£+ File Edit Insert Action £+ Edit Zoom Analysis & (%] £+ Edit Zoom Analysis & (%]
RN DRE A EREE N ENEREBREE D
C62. PemmuTe HepaBeHCTEO Sheet1 [Sheet2 [Sheet3 [Sheet4 [Sheet5 | 45_’
! _Vx2-1-(x2+3.x-18 | sl
Mv1= o[ f—
Vx2-1x (x2-5.x+6).(3 asl
(x2+3x-18) (4x2-4x+1) <0 - _%y2:|] an}
(x2-5x+6) (3x2-8x+14) [1¥3:0 25}
L ¥4:0 ok
Solution with CAS: ..?3’5:[' 15}
2_ 2 _ : === 10t
solve(LX 12(:.; +3x 18)2(4x . il 1
(x2-5x+8) (3x2-8x: as; x
h— 1 1 1 1 o N 1 1 1 1 1
{-B=x<-1, 1=x<2} gg: 7 B E—r—a—2T1g 2 3 4 5 6
zor =T
15} ol
oTBeT: —bx<x=-1, 1=x<2 1or
S T T = T
-7 oL J 20t
graphical solution - —10f
BIE EIE
Alg  Standard Real Rad | @@ Rad Real Lo Rad Real L

OTBET: -65X<-1, 1SX<2
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TN UND WIRTSGHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

2. ACCNEAQOBAHUE ®YHKLUWUWU ANEMEHTAPHbIMUA METOOAMU

£+ File Edit Insert Action £+ Edit Zoom Analysis & (%] £+ Edit Zoom Analysis & (%]

=] 3 3 60 2 2 60 0 e 8 1 ) G B ) 3 e 3 1 5 2 B =1 53
B45. HaMuaTe HAMMeOHLIIEe sheet1 [Sheet? |Sheet3 [Sheet4 [Sheet5 | Sheet1 |Sheet2 [Sheet3 [Sheetd [Sheet5 |
IHaUeHHe $YHKIHH [ﬂy1=logl(81_xz] — My1=logl(81—:n£2) —
v=log | (81-x2) . 3
5 My2:0 y2:0
Solution with CAS: L y3:0 [1¥8:0
9 L y4:0 [Jv4:0
fMin (log ; (81-x2) ,x) 9520 9510
§ — P | — o
{MinValue=—4, x=0} ¥ vl=log(1/3, 81-872)

log1 (81—)(2)

3 P R S S T T S : T R T P R S SN T S : Ly oy X
i of 10 —in of 10
—In{-x2+81) k F J g‘#'(u_—il))

In(3)
—11E —11E Min
otpeT: v=—4 for x=0| : B 1c=0 3 B
&lg Standard Real Rad | @@ Rad Real T Rad Real T

oTBeT: y=-4 for x=0
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

2. ACCNEAQOBAHUE ®YHKLUWUWU ANEMEHTAPHbIMUA METOOAMU

£+ File Edit Insert Action o] E|:||t Zoom Analysis e |x| o] E|:||t Zoom Analysis |x|
R AN A BB P B E B T EE |EE| """" =
C81. HadpuTe MHOXECTBO Sheet1 TShEEt2TShEEt3TShEEt4TShEEt51
apaueHdid GyHKIHH My1=log3(x—|x|+3) —
y=log3(x—|x|+3) . My2:0
L 1¥3:0 1 0 i
Solution with CAS: | |w4:0
L ¥3:0 —1f
fMin(logg(x—|x|+3) , X) [ ]¥6:0
{MinValue=—°°, x=—%} 553 i
fMaX(log3(x—|X|+3) y X) .l
{MaxValue=1, x=1, x=0} = [ll ol L =z 5 4 = -
_4_
brBeT: —o0o<xx1 i
graphical solution 4 I
EIE EIE
Alg  Standard Real Rad | @@ Rad Real L Rad Real |

oTBeT: -0 <X<1
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TN UND WIRTSGHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

2. ACCNEAQOBAHUE ®YHKLUWUWU ANEMEHTAPHbIMUA METOOAMU

£ File Edit Insert Action & Edit Zoom Analysis & (%] % Edit Zoom |Analysis| ¢ (%]
A %] 6r] B [A0 [ i B ) 5 B R ) v | S | B ;f:'ceh ]
ete » ,
C82. HalaHTe MHOKECTRO Sheet1 [Sheet2 [Sheet3 [Sheet4 [Sheet5 | sheet1 [Sheet? |\GZSalE x—cal/y—cal *
FHaYeHHA PyYHRKIAH L _|Modify |Root
12 Myl:[l] 3—sin(x) [ ] Myl:[l] 3=mmay Min
1y 3-sin(x) 2 2 Max
v=(7) : [y2:0 [y2:0 fMin
Solution with CAS: [ly3:0 Cy3:0 fMax
12 Clva:0 [va:0 y-Intercept
3—sin(x) [y5:0 [ lyb:0
. 1 ¥ ¥
fivlin ¢ [5] » X) Integral 4
v1=(1/2)"(12/(3%in(x))) y1=(1/2)" (127 (3% |- flaction
. _1 _ . .
{Manalue—ﬁ, x=2+sr+constn { H Distance
12 d000 N N/ ) xS 002 dx
(\Esny | |FE T o T T s L LN 1= Ry i1
fhlax( [E] s X
{Max‘u’alue=% s X=2+1+constn ( 1’: Max Min
Kc=—T.853982 yo=0. 125 ¥c=—10. 99557 yc=0. 015625
‘graphical solution H; EAEE AR
Alg Standard Real Rad | @m Rad Real Lo Rad Real |

orBeT: 1/64<x<1/8
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

2. ACCNEAQOBAHUE ®YHKLUWUWU ANEMEHTAPHbIMUA METOOAMU

£ File Edit Insert Action £ File Edit Insert Action £ Edit Zoom Analysis e (%]
=1 £ 53 0 03 23 6 i 51 3 (600 I 7 2 62 B e 8 7 51 5] BN B2 (54,
C83. IIpH KakHMxX 3IHaUEHHHAX d 77777 at¥
- — — 3_
a dyHKIHA y=x2+(a—2)x+% 2-x+a-2=0 i
solve (ans, x)
He NPHHHMAaeT OTPHIa— a1 I ey x
g {x=—+1} T EEad 552 okl H4E 67
TeNLHEIX 3IHAUCHHEA? 2 X
- -2t
¥(x) Ix=73+1 _al
Solution with CAS: _al
2 -
Define y(x)=x2+(a—2)x+0. 25 [%-1] —(a—z)-[%—1]+% EAE
done _— Sheet1 [Sheet2 [Sheet3 [Sheet4 [Sheet5 |
simplify (ans)
i(y(;,.;)):[] —(a=1)+(a=3) M y1=x24(a-2)+x+0. 25 =
dx —_—
_ 4 v2:0
2-x+a=2=0 solve (ans20, a) v3:0
solve (ans, x) {1<a<3} vd: = _51;1.5 ?g
{x=_7a+1} orBeT: 1£a<3| vo:0 EN_____ KN
-a dvnamic graphical solution H; v6:0
y(X) |X=T+1 Lrar LN
Alg  Standard Real Rad | (m Alg  Standard Real Rad | (@ Rad Real Lo
orBeT: 1<acs<3
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

2. ACCNEAQOBAHUE ®YHKLUWUWU ANEMEHTAPHbIMUA METOOAMU

£¢ File Edit Insert Action # File Edit Insert Action £ Edit Zoom Analysis ¢ ['X'l
205 3 I 2 Y I 1 o O 5 70 5 e 0

C86. IIlpH KakoM 3IHAYSHHH di(—x2+4x+a) =0 ShEEt1TShEEtZTShEEtSTSI:EEt4TShEEt51

a obJacTh onpeneJieHHHA _ Myi= 5 f—
bYHKIHH ~2-x+4=0 (-x2+4.x+a) ~ +Vx-3

solve(ans, x)
3’=61,|" —x2+4x+a +Vx-3 {x=2} [!]y2=(

COCTOMT H3 OJHOH TOYKH?

P[]

>®|—

9 —x2+4+x—2. 5) +y
d—(—x2+4x+a) <0

dx2 M v3=
Solution with CAS| _2<0 (

d ¥
dx (-x2+4x+a) =0 Define v1(x) =6‘." —x2+4x+a +V"|E| ;

P[]

>®|—

—x2+4+x—2 . 8 ) +y

—-2-x+4=0 done /'/_\
solve (ans, x) solve(—x2+4x+a=0 |x=3,a) _ ~
{x=2} {a=—3} x
d_(‘; (—x2+4x+a) <0 oTBeT: a=3 i = 3 X 1
dx dynamic graphical solution |+ 10 -1 10
—240 I @| E
Alg Standard Real Rad | (@ Alg Standard Real Rad | (m Rad  Real Lom

oTBeT: a=-3
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

3. TEKCTOBbIE 3AO0AY4YUA

£ File Edit Insert Actlon £+ File Edit Insert Action

IE[EMI..- [ 8 JarT ] HREBDEEDE

E,EI,HHBIH rocy¥aapcTReHHLIH B32. Cymma peyx umce

axzamen mo MATEMATHKE | paeHa 1100. Ha#nwmre
Haubonpmiee 3 HHX, ecaH

ED 2014. Maremaruka: 6% ommoro 3 HEX paBHBI

cOOpHHE 3IamaHH#A 5% npyroso.

B. B. Houarun, M. H. Houaruna,
= Solution with CAS:
M. Smeno, 2013, - 224c.

ISBN 978-5-699-60829-9 x+y=1100
0. 06x=0. 05¥

N, ¥
{x=500, v=600}

II. TPEHHPOBOYHBIE

SANAHHA K3 PAZNENOB solve ( {x+¥=1100, 0. 06x=0. UEH
MATEMATHEHR {x=500, y=600}
8. TEKCTOBBIE BAJAMH  [] orret: 600
Alg Standard Real Rad 1] Alg Standard Real Rad an

otBeT: 600
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TN UND WIRTSGHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

4. YPABHEHUA U HEPABEHCTBA C MOLYJIEM

£ File Edit Insert Action £+ File Edit Insert Action £ Edit Zoom Analysis & (x]

B[] e [y Azl 8 [ae [T HAMEEREED

EguubiA rocyaapcreedHbLIH B6. PemnTe ypaBHeHHe ShEEﬂTS"IEEtZTShEE'lﬂTShEEt“TShEEtﬂ

akzamen mo MATEMATHEKE |2sin(x)-1|=3. B oteerte M v1=|2-sin(x)-1| (—1
VKAEHTe HaWMeHLUIH#A M v2=3 ]

EI's 2014. MaremarHikas MOJNOENTEeTHLEIH KOpPeHb | |¥3:0

clopHHK 3IanaHHA (B rpaaycax). [ ]vd4:0

B. B. Kouarun, M. H. Kouaruna. BEAH

5 Solution with CAS: | |v6:0

W.: Smeno, 2013, — 224c. solve (| 2sin (x)—1|=3, x) |v7:[0

ISBN 978-5-699-65829-9 {x=360-constn(1)-90, x=360-»|
i seq (360+k-90, k, -3, 3, 1)
{-1170,-810,-450, -90, 270/

. TPEHHPOBOYHBIE seq (360-k+270,k, -3, 3, 1)
SAJIAHHA M3 PA3NEJIOB {-810,-450,-90, 270, 630, 9|
MATEMATHEKH

4. YPABHEHHS H orReT: 270

HEPABEHCTBA ¢ MOAYJIEM 04 ranhical _calntion [v1:-]

-#;ig Standard  Real 'f?eg @ Alg Standard Real Deg | (m

otBeT: 270°
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Levenberg-Marquardt Algorithm using ClassPad I_“ |7/ TEGANIK UND WIRTSCHAFT

DRESDEN

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3A0AHUA U3
PA3OEJNIOB MATEMATUKH

4. YPABHEHUA U HEPABEHCTBA C MOOVYIEM

3 File Edit Insert Action 15 E|:I|t Zoom Analysis & #+ Edit Zoom Analysis ¢ (%]
B[] o] B [0 T [ BB G2 B B2 -
B25. YkakHTe CepegHHY Sheet1TSheetZTSheetSTSheethSheetﬂ

NPOMENYTKA, HABJIAINIETrocH Hyl= [ [dex+1] -
7)

pellleHHeM HepPpaBeHCTBA
(3)1h -
2 -8

Solution with CAS:

1 1
solve([2 28,:()
_ 1 a5 ol 1
{ lﬂxﬂz}
-1+0.5
2
_1
4 : % Max y-Cal
oreer: —0. 25| ¥c=—0. 25 c= ‘ ¥c=—0. 25 ye=1 ‘
| T | EIE EAEE
Alg Standard Real Deg | @ Deg Real T Deg Real |

otBeT: -0.25
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Levenberg-Marquardt Algorithm using ClassPad H] |7

HOCHSCHULE FUR

eActivity:

Il. TPEHUPOBOYHbIE 3AO0AHUA U3

PA3SOENOB MATEMATUKH
4. YPABHEHUS U HEPABEHCTBA C MOAYNEM

£+ File Edit Insert Action

£+ File Edit Insert Action

£+ Edit Zoom Analysis e (%]

SEEEBEE0E

C71. Pemure HepaBeHCTEO
|%+1 |+|x+2|+|x—1|+|x—2|

Solution with CAS:
solve(|x+1|+|x+2|+|x—1|+|x—2||E|
{x>8}

graphical solution I L

critical points: =2, x=-1,
=1, x=2

simplify (|x+1|+[x+2]+|x—1 |+ x-]»]
—4+x<8+x—32

solve (ans | x<-2, x)|
No Solution

Alg Standard Real Deg

SEREBEGENE

Slmplltyl|X+1|+|X+£|+|X—l|+|X'|z|
—2+x+4<8x—-32
solve(ans |x<-1 and x=-2,x)
No Solution
Simplify(|x+1|+|x+2|+|x—1|+|x-H
6<8+x—32
solve(ans|x<1 and x=-1,x)
No Solution
Simphify ([x+1 [+ |+ 2|+ [x—1 | +]x-}>
2ex+4<8+x—-32
solve(ans|x<2 and x=1,x)
No Solution
simplify(|x+1|+|x+2|+|x—1|+|X-H
4ox<8+x—32
solve (ans | x22, x)|
{x>8}

Alg Standard Real Deg

Yl:---I jrgrﬂ -

W Zoee | hidie

Sheet1 [Sheet? |Sheet3 [Sheet4 [Sheet5 |
[g]y1=|x+1|+|X+2|+|X-1|+|}|ﬂr—1
M v2=8-x—32 [}
| 1¥3:0
L v4:0
L ¥5:0
L ¥6:0

lv7:0

pral =abst§+ 1) +abs

y2=8-x— sl

r (8,52
20t :

D.

=20 -1 -10 -5 o /é :1lﬁ1ter‘|'§_ecﬁlﬁl'l
C

¥c=8 —10 =32

[ By | O

Deg Real qm

OTBeT: X>8
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKW

4. YPABHEHUA U HEPABEHCTBA C MOAYJIEM

£ File Edit Insert Action £+ Edit Zoom Analysis ¢ X
B[] Ja o H B EREE O
C72. Pewure HepapeHcreo sheet1 [Sheet2 [Sheet3 [Sheetd [Sheet5 |
\fx2+4x+4+v(x2+8x+9+ MY1=J32+4.X+4+JX2+6,M_1
%2+8x+16 <Ax+4. Wy2=4-x+4 .
L y3:0
Solution with CAS: ..§y4=D
L l¥5:0
[ |y6:0
solve(‘J{X2+4x+4+v{x2+ﬁx+9+\|§ e
{x>53 y1=[(xBd-x+4) ~ (1 +Gok-

40r

I Yl a0}

Y doee

graphical solution

201 P

simplify (\fx2+4x+4+\fxz+8x+5|:

| | | | | | } . Ik LS

MIETrSECTHOR

|4 |+ x+3 |+ x+2| \ooE5 20 15 -10 _Eﬁ[=2‘i HRISERtan

EEE

Alg  Standard Real Deg | (m Deg Real T

oTBeT: X>5
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HOCHSCHULE FUR

Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKW

4. YPABHEHUA U HEPABEHCTBA C MOAYJIEM

£ File Edit Insert Action £ File Edit Insert Action £ Edit Solve e (%]

alale] e W [OT L] [BlElele [ [T el T

C75. PemmrTe HepaBeHCTBO 2 ]
9 solve 1033()( —16) +x—5‘= log/p
‘1033()( —16)+x—5| (x2-16) (2 7 solve (|log (X2—16)+X—5=10
In\x“-16 Inlx<-1I
ELLLYE: S L A [ 3 Besult
2‘1033(;(2—16] ‘+|x—5|. { m 0 Ty |

Soluti ith CAS: CAS: WARNINIG! More ¥=4.1231036
olution wi : e
. solutions may exist Left-Right=0
Well known the triangle

inequality solve ( ‘ log3 (x 2 -16 ) +x-5 H log

la+b|<|a|+[b], i.e. {x=6, x=6. 006246748, x=6.0
‘1033()(2—16) +x—5‘

Equation:

‘1033()(2—16) +x—5‘=‘log3()§2—ﬂ

(O x=4.12310562561766

solve(‘log3(x2—16) +X—5Hlogp

2‘1033(:(2—18) ‘+|x—5|

is only possible for Ezal solve for (4,vV (17))|5lve Lower= 4

‘1083(}(2_18],”(_5‘ numerical solve for (—V (b Solve Upper= 4. 12310562561766
approx (v 17)|

=[log,(x2-16) |+|x-5] 4.123105626

Alg Standard Real Deg | @ Alg Standard Real Deg | m Deg Real 1e-10 Tom

oTBeT: X € [-V(17), -4) U (4, V(17)] U [5,%)
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eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKW

4. YPABHEHUA U HEPABEHCTBA C MOAYJIEM

£ File Edit Insert Action e E|:||t Zoom Analysis ¢ |x] e E|:||t Zoom Analysis e [x]
B [i3 60| B (a0 |4 78 A B = B EE 7 0 B ) BV =
graphical solution ] Sheet1TSheetZTSheetSTSheetﬂSheetﬂ SheeﬂTSheetzTSheetaTSheet4TSheet5}
Step by step: [x1:0 My1=‘log3(x2—16)+x—5|
solve(log3(x2—16)=0,x) [x2:0 i (x2 ) | |
1 3= log.. (x2-16) _ y2=log (x2-16) |+]x=5] —
{x=—V17,x=V17} W va=loss - -
For (—%,-v17) and %ﬂ:_'ﬂ o D;‘l:lil
. 2_ Wl xwH=4 [nuna] =
(V17,%):  logy(x2-16) >0 CJx6:0 Cy5:0
For (-V17,-4) and . Thy : == ¥
(4,V17):  logg(x2-16) <0 i ), el
For x=—V 17 or x=¥17: [ /:
|1033(X2—18) =0 -8-7-6-5 ; -3 -z 0: 1 2 3 4’ 5 B 7 %
: i : = 2 ] 5
approx(v 17) I : 0
4.123105626 -7t
[Aatns [vi-] | | ] | | ]
Alg Standard Real Deg ' @@ Deg Real T Deg Real T
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UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKW

4. YPABHEHUA U HEPABEHCTBA C MOAYJIEM

£ File Edit Insert Action £ Edit Zoom Analysis & (%] £ File Edit Insert Action
AlElool: [PIOT| [k 51| [BlRlole P eI

Sheet1 [Sheet? |Sheet3 [Sheet4 [Sheet5 | Step by step:

solve(log3(X2—16) +x—5=0, x)
X1 log (x2-16) +x—5
{x=4. 269733157} <2500 83
For (—<,-4) and %3:0 2‘1033(X2—16)‘+|X—5|
(4, 4.269733157): W xd=—4 .
1033(x2—16)+x—5<0 M x=5=4 [amns] 1. For
) x€[-V17,-1)u(4,V171:
For (4.269733157, )" My6=logy(x2-16) +x-5

—[1og3(x2—16) +x—5]

logq(x2-16) +x-5>0

2—[log3(x2—16) ]—(x—5)

For x=4.269733157: oo
|log3(x2—16)+x-5=o s | / $ 020 TRUE

| = 5 % 2o 2z ¢ b ¢ Wxe[—V17,-4)U(4,V17]

Graphic e i i

. ¥2 e, Ll E 2. For

Step by step: g g x€(—o0, V1T )JU(V1T, 4. 269

‘1033()(2—16) +x—5‘2‘1033(x2-[ f | oal —[log3(x2—18) +x—5]2[log3(:
(B[

Alg  Standard Real Deg | (m Deg Real Lom Alg  Standard Real Deg | (m

oTBeT: X € [-V(17), -4) U (4, V(17)] U [5,%)
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UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBOYHbIE 3AO0AHUA U3
PA3OEJIOB MATEMATUKW

& File Edit Insert Action
ei]ia]r] o [ |9 g
Step by stepil

|logs(x2—16) +x—5|2‘1033(x2—16) |+\x—5\

1. For x€[—V17,-4)U(4,V171:
~(1ogg(x2-16) +x-5)
2—[1033(x2—18) ]—(x—5)
3 020 TRUE

Oxe[-V17,-4)U(4,V17]
2. For xel(—e, —V17)U(V17,4.269733157):
—[1033[;42—16) +x—5]2[1033(x2—18) ]—(x—5)

5 —2log,(x2-16) 20
solve(—ZlogS(xz—IB) 20, x)
{17 2x<-4, &<xzv17 1}

2 no solution

3. For xe(4.269733157,5):
(logg[xz—lﬁ) +X—5]2[1033(x2—16) ]—(X—5)

» 2x—~1020 #» x=5 no solution

4. For x€[5,%):
[1053(x2—16) +x—5]z[1og3(x2—16) ]+(x—5)
$ 020 TRUE ¥xe[5,)

Ber: XE[-V17,-4)u(4,vV1TIU[5. %)
Alg Standard Real Deg (m

oTBeT: X € [-V(17), -4) U (4, V(17)] U [5,%)
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UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

5. ANEMEHTbl KOMBMHATOPUKWU,TEOPUN BEPOATHOCTEN U
CTATUCTUKU

£ File Edit Insert Action £ File Edit Insert Action £ File Edit Insert Action
: Iz : I ;
EpuHLIE rocynapcTBeHHBIH . 1. B 11 xmacce 30 uemo— i seq(x, x, I, 30, 1)24 s .
axzapien no MATEMATHHKE | BEK. {1,2,3,4,5,6,7,8,9,10,11p
18 uenonex MayuaoT seq(x, x, 1, 18, 1)%A
Ers 2014. MaremaTHEAa: AHTJIHACKHA H3BIK, 11,2,3,4,5,6,7,8,9,10, 11["']
cOOpHHK 3IafaHMA 16 — Henmemkwi, seqix,x, 10, 25, 1)3B
B. B. Kouaruu, M, H, Kovarusa, | 9 = ofa AILIKA. {10,11,12,13, 14,15, 16, ITiﬂ
M.: Zmemo, 2013, = 224c, | [[dim (82}, dim(A),dim(B}]1]
ISBN 978-5-699-65829-9 CKONBKO “eJI0BEK HIVUYAKT: [30 18 16]
=———————————————————————= a) TONRKO AHrIHHCEHN Set theorv: Intersection ANB
LI, ANE
II. TPEHHPOBOYHLIE 6) TOnmBRKO HEeMEeIKHA ANB
JATAHHA W3 PA3SIEJNOB H3BIK, No computation of AnB —
MATEMATHKH B} He HIYYAT HH OJHOTO only in text mode possibel.
5. AJEMEHTH KOMBHHA- A3bIKa? Students wrote a programm
TOPHEH, TEOPHH BEPOAT=- for set theory.
HOCTEA H CTATHCTHKH Solution with CAS: | (see another vcf=file)
alg Standard Real Deg {im] : Alg Standard Real .Ifileg I;E alg Standard Real Deg (]
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Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

IIIIIIIIIIIIIIIIIIIIIIIIIII

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

5. ANEMEHTbl KOMBMHATOPUKWU,TEOPUN BEPOATHOCTEN U
CTATUCTUKH

t::- File Edit Insert Action £ Flle Edit View Draw
Blinfer[B [a[ W[ [ | (B2 []2]r ] [T:T_
4-flelds-tabld & 9 9 18 |
A 7 5
B B 16 30:
A ANB ANB B B
i AENB AnB A 9 9 18
Q A 7T 5 12
given: 16 14 30 )
_ B B - “‘l.fenn—diagrarn %"
A 9 18 : '
&
Q
] 16 30 9
fill the table:
) B B ]
A 9 a 18
FR |
16 30| .
Alg Standard Real Deg (i i . @ OTBeT: a)g 6)7 B)5
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eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

5. ANEMEHTbl KOMBMHATOPUKWU,TEOPUN BEPOATHOCTEN U
CTATUCTUKH

£+ File Edit Yiew Draw

i:'r File Edit In'sert Action ! "-| P I'— l i L[ "
£ Flle Edit Insert Action _Iz“ m*T |’L_ | P{ANBNCY=P{AIP{B)P(C)= '
B[] B (A [ B[

0.7-0.6-0.4
21. Tpu crpenka Hezapw= Solution: P(A)=0.7, "

P{B)=0.6, P{C)=0.4 125

CHNMO AOp¥r 0T Opy¥ra
CTPEIAKT IO RMHINTEHH.

al
P(AVBLC ) =1=-P{AnBnnotC)=
1=0. 30, 4-0. 86

approx {ans)

0.168
BeponTtHOCTE NONAMAHA

oy |
OEepBOro CTpelKa % l?.?ﬂ.’.‘"diag_@m. [_CE@ o
pasna 0,7; approx (ans) .
propore = 0, 6; 0,858 2
TPeThero — 0, 4. 6)
. P{ANBNC}=P{AYP{B}P{C)= |

Kaxwopa BepofTHOCTh: 0. T+0. B0, 4 A
a) xora OBl OMHOTO 21 c

nmonagaHHA, 125 B
6) TpeXx nonmagaHHH, ecJH approx{ans}| . u

KamAel CAenay o 0. 168 ' am

OHOMY BbICTENY. | Mg Standard  Real Red @@

Alg  Standard  Real Rad (am OTBeT. a)0.928 6)0.168
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UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

5. ANEMEHTbl KOMBUHATOPUKWU,TEOPUN BEPOATHOCTEN U
CTATUCTUKU - Venn-diagram with 4 sets A,B,C,DcQ

£ File Edit Insert Action £ File Edit Insert Action & Edit (%]
A3 [er] B [ac [ B | TE R er] B [ B = e
Venn=diagram with 4 sets seq(x, x, 0, 100, 7)=>D £2:101 22
A,B, C,DcQ <49, 56,63, 70,77, 84,91, 98} A8 AN 4
seq(x,x, 0,100, 1)2>Q expToSir Q, Q 121 11 2 2
{U,1,2,3,4,5,6,7.8,9.10,5 done B 3 3 I
expToStr A, A C 0
seq(x,x, 0,100, 2)3A done 6 6 1 1
(0,2,4,6,8,10,12,14, 16, 1] expToSir B, B b
done B
seq(x,x, 0,100, 3)*B expToStr C,C A\ (BUCUD), BA(AUCUD), CA(.
{2,4,8,16,22,26,32,34,38,4
0.8.6,9,12,15,18, 21,24, > done {3,9,27,33,39,51, 57,69, 81,
expToStr D,D {5,25,55,65, 85,95}
seq(x,x, 0, 100, 5)3C done {7,49,77,91}
{1,11,13,17,19, 23, 29, 31, 37
{0,5,10,15,20,25,30,35,4@ AMB, ANC, AMD, BAC. BAD,
StrOVenn (22, A,B,C,D, 4,2, 1) {0,6,12,18, 24,30, 36,42, 48,
seq(x, x, 0, 100, 7)3D done (0,10, 20, 30, 40, 50, 60,70, 80
{0,7,14,21, 28, 35, 42, 49, 5| stop
Alg Standard Real Deg | W Alg Standard Real Deg | Lo
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Levenberg-Marquardt Algorithm using ClassPad H‘I V IR OND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3

PA3OENIOB MATEMATUKH

5. ANEMEHTbl KOMBUHATOPUKWU,TEOPUN BEPOATHOCTEN U
CTATUCTUKU - Venn-diagram with 4 sets A,B,C,DcQ

& Edit

(%)

r
A= |

[

AV (BUCUD), By (AUCUD), Ch(AUBUD), DA(AUBUC), £\ (AUBUCUD)

{2, 4,8,18, 22, 26, 32, 34, 38, 44, 486, 52, 58,62, 64, 68, 74, 76, 82, 86, 88, 92, 94}
{8,9, 27, 38, 39, 51, 57, 69, 81,87, 93, 99}

{5, 25, 55, 65, 85, 95}

{7,49,77,91}

{1,11,13,17,19, 28, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67,71, 73, 79, 83, 89, 97}
ANB, AnC, AnD, BnC, BnD, CnD, ANBNC, AnBND, ANCND, BNCND, ANBNCND
{0,6,12,18, 24, 30, 36, 42, 48, 54, 60, 66,72, 78, 84, 90, 96}

{0, 10, 20, 30, 40, 50, 60, 70, 80, 80, 100}

{0, 14, 28,42,56,70, 84, 98}

{0, 15, 30, 45,60, 75, 90}

{0, 21, 42,63, 84}

{0, 35,70}

{0, 30, 60, 90}

{0, 42, 84}

{0, 70}

{0}

{0}

(ANBYA(CUD), (ANCIV(BUD), (AND)IV(BUC), (BNC)Z(AUD), (BnD)\(AUC), (CnD)\(AUB)
{6,12,18, 24, 36, 48, 54,86, 72, 78, 96}

{10, 20, 40, 50, 80, 100}

{14, 28, 56, 98}

{15, 45,75}

{21,863}

{35}

(ANBNC) \D, (ANBND) \C, (ANCND)\B, (BNCND)\A

{30, 60,90}

{42, 84}

{70}

@
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Levenberg-Marquardt Algorithm using ClassPad H‘I V IR OND WIRTSCHAFT

IIIIIIIIIIIIIIIIIIIIIIIIIII

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

5. ANEMEHTbl KOMBUHATOPUKWU,TEOPUN BEPOATHOCTEN U
CTATUCTUKU — Compute Q\(AUBUCUD) with 4 sets A,B,C,DcQ

£ File Edit Insert Action

B 1] 8 [ ar] 2

StrOvVenn (2, A,B,C,D,4,2,1)

done
stop
Compute Q\ (AUBUCUD):
Menge(A, "U”, B)

done
Menge (Result, "u”, C)

done
Menge { Result, "U”, D)

done
Menge (&2, ”—=", Result)

done
Result

*{1,11,13,17,19, 23,29, 31, 37,41, 43, 47,53,59,61,67,71,73,79,83,89,97}"

2V {AUBUCUD) contains 1 and all prime numbers {except 2,3,5,7)

Alg Standard Real Deg im]
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Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

5. ANEMEHTbl KOMBMHATOPUKWU,TEOPUN BEPOATHOCTEN U
CTATUCTUKH

& File Edit Insert Action & File Edit Insert Action & File Edit Insert Action
Biafer] s facfoal [/ | [B[i]er]B Jacfos] [ | [B[ia]6-] B [acfos]
35. Paccmorpure pan) paamax (range)| OneVariable
UHCeI: max (list ) —min (list) X =45
410, 90, 50, 20, 20, 50. 0 Zx = 270
cpegHes apudMeTPHUECKOS Ex® = 15500
Hagmure: {mean) d; = 23.629078
a) paimvax, mean (list) sy = 25.8843568
6) cpepneo 45 n==e6
apHdMeTPHYECKOE ' sortA (list) min¥ = 20
B} MeIHAHY, {20, 20, 40, 50, 50, 903 Q= 20
r} moay meanan {median) Med = 45
median (list) &z = 50
Solution with CAS: 43 maxx = 90
{40, 90,50, 20, 20, 50 3list moga {(mode} hlode = 20
{40, 90, 50, 20, 20, 503 mode (list ) hode = 50
dim ¢ list } o0, 203 ModeN = 2
6 88| Due\ial iable list | ModeF = 2
A.Ig Standard  Real Rad W Mg Standard  Real Rad W &lg Standard Real Rad (i
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Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TN UND WIRTSGHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

5. QNEMEHTbI KOMBUHATOPUKU, TEOPUU BEPOSAATHOCTEN U
CTATUCTUKU (Boxplot)

o Ionm Analysis Calc ¢ Z><'= £ Zoom Analysis Calc ¢ [x] £ Zoom Analysis Calc ¢ [x]
T | Vi | © el | | ve | > | Vi | © [ | ¥ | e | va |'_ | Vi | © [ | ¥ | e | va |'_
list list2 list3 | i list list2 list3 | | list list2 list3 | |
1[40 ' T[40 ' T[40 |
21910 21910 2190
350 3(50 3(50
41210 41210 41210
5120 5120 5|20
6|50 6|50 B|50
Cale Cale Cale
[ 1)= 40 [ 1)= 40 [ 1)= 40
- | i | s
Z0 a0 40 50 &0 70 80 90 20 a0 40 &0 &0 70 80 90 20 a0 40 &0 &0 70 80 90
IminX=20 | Iied=15 | las=50 |
|StatGraphl [B[%)  |SatGrapht S |[StaGrapht | D
Rad Auto (i Rad Auto 11 Rad Auto i
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Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TR UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

5. ANEMEHTbl KOMBMHATOPUKWU,TEOPUN BEPOATHOCTEN U

CTATMCTM KM & File Edit Insert Action

& File Edit Insert Action [ —[g“]"'.r]' B fAﬁTC'mL |

& File Edit Insert Action ® —[2“]' »| B fAyTCIML | Solution with CASY
[ —[EMT 'PT 2 fAy-[C_uL 40. B rTabnuie IanNHCAHEI trn([-8 -6 -2 0 -2 -2 _15":

40. B rabnmie 3amHCAHEI PeIVILTATE] eledHeRHOro [ -8
PEIVALTATR CHENHERHOrO H3MePeHHHA TeMIePaTyPhI -6
H3IMEePeHHS TeMIepPaTyPhI poapyxa (B rpaaycax =3
Boapyxa (m rpamycax IlenbcHA)HA MeTeOCTAHIIHH 0
lenecHA ) HA METEOCTAHIHH B MONAGHL B TEPBOHA Jexane -2
B MONAEHLE B NEPBOW JeKaje dreppans. -2
dreppana. -1
1
[ 0
| 8 4 56 7 8 910 .
I [0

Yucao wmecana 1 2

= . _ .
S _.i -2 0-2-2-1 10 0 matTolList (ans, 1)2list
Tennepatvpa, "C —8 —6 —| i-8,-6,-2,0,-2,-2,-1,1, Oﬂ
Hadipure cpeaHion remnepa= mean (ans)
Ha@auTe cpeiHlo TeMnepa— IVPY B MONEEHL B 3T¥ -2
S sl e LE Aexany. | Alg  Standard  Real Rad am
Aoy -| - alg Standard Real Rad (i)
> e ———— = s e . o
“Alg  Standard  Real Rad (i OTBeT: -2
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Levenberg-Marquardt Algorithm using ClassPad H‘I |7 TN UND WIRTSGHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: Il. TPEHUPOBO4YHbIE 3AO0AHUA U3
PA3OENIOB MATEMATUKH

5. ANEMEHTbl KOMBMHATOPUKWU,TEOPUN BEPOATHOCTEN U
CTATUCTUKH

£+ Edit Calc SetGraph ¢ (%] Stat Calculation <] £+ Edit Calc SetGraph & (%]
| | V& | 35, | LI EE | & 4ﬂ; Linear Reg i ALt | |J_ sadt. | Wl EE | E L
list list 2 Ly=axth | v list list2
1-8 1 -2.564 a =0, 7636364 11-8 1 -2.564
2|-6 9 -1.327 b =5.2 2|-6 3 -1.327
3-2 3 1.9091 r, =0. 806302 3-2 3 1.9091
4|0 4 3.1455 r =0. 6501229 410 4 3.1455
§|-2 5 0.3818 MSe =3. 2363636 5|=2 5 0. 3818
6|-2 6 —0.382 6|-2 B —-0.382
-1 7 —0.145 o a
g1 8 1.0909
90 9 -0.673
1? 0 10 —-1.436
12
13
14
15
18
]g seq(x, x, 1, 10, 1)3list2
Calw a {1,2,3,4,5,6,7,8,9,10}
: xC=R yc=—5
list= ‘residual Stat—editor EES StatGraph1 | By | Oy
Rad Auto  Standard Lom Rad Auto  Standard I Rad Standard Lo
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HOCHSCHU

eActivity:

PA3OENIOB MATEMATUKH

5. ANEMEHTbl KOMBMHATOPUKWU,TEOPUN BEPOATHOCTEN U

CTATUCTUKH

LE FUR
TECHNIK UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

Il. TPEHUPOBOYHbIE 3AO0AHUA U3

## File Edit Insert Action

## File Edit Insert Action

## File Edit Insert Action

B [i]or] B [ar] 4

2

2

B [i]or] B [ar] 4

Method of least squares!
Define v (x)=a¥xx+h

done
10
Define F(a,b)= 2. ( (v (k)-lisi
k=1
done

4 (F(a, b)) =09Equl
da

770-a+110-b+94=0

Method of least squares!
Define v (x)=a¥xx+h

done
10

(a,b)= > ((y()-list[k1)2)
k=1

done

4 (F(a, b)) =09Equl
da
770-a+110-b+94=0

3

= B B0 BN 22

10
Define F(a,b)= 2. ((y(k)—lisH
k=1

done
4 (F(a, b)) =0%Equl
da
770+a+110-b+94=0
i (F(a, b)) =09Equ2
110+a+20+-b+40=0

| Prof. Dr. Ludwig Paditz

d d Equl

—(F(a, b))=02Equ2 —(F(a, b))=02Equ2

db( (a,b)) qu db( (a,b)) qu 1Equ2 b

110+a+20+b+40=0 110+a+20+b+40=0 { =E§.b=_§l}
Equl Equl 55° 5
Equ2ia, b Equ2|a, b approx (ans)|
{=355.b=-% | {=355.b=-% |
Alg Standard Real Rad m Alg Standard Real Rad m Alg Standard Real Rad {m
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Levenberg-Marquardt Algorithm using ClassPad H] V

HOCHSCHULE FUR
TECHNIK UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies

as a Tool for "Scientific Thinking"

Innovative approaches in teaching
and learning mathematics

Problem of Visualization

Intersection of two cylinders
under a direct angle

# File Edit Insert Action

B [in[or] & (A ] ]

|8

E.l. Smirnov — lecture
in Dresden 20.07.2016

Science Learning with
Information Technologies

as a Tool for *Scientific
Thinking™

Innovative approaches in
teaching and learning
mathematics

Problem of Visualization
Intersection of two cylinders
under a direct angle

Alg Standard Real Rad

Prof. Dr. Ludwig Paditz
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Levenberg-Marquardt Algorithm using ClassPad H‘I V IR OND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

£ File Edit Insert Action

A [iz]ee] e o] 'ﬂ_

Innovative approaches in teaching
and learning mathematics

Define xstl(s,t)=s

done
Problem of Visualization Define yst1(s, t)=2cos(t) ;
one
Define zstl (s, t)=2sin(t)
Intersection of two cylinders done
. |
under a dlreCt angle Define xst2(s,t)=2cos(t)
done
Define wst2(s,t)=s
done
Define zst2 (s, t)=2sin(t)
done
3D—graphics ki
Alg Standard Real Rad ]
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eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

£ Edit Zoom Analysis ¢
_ _ _ 7 ) Y EN G
Innovative approaches in teaching Sheet [Sheet2 [Sheet3 [Sheetd [Sheets]
and learning mathematics Xst1=s
() Yst1=2+cos(t) ]
. . . Zstl=2-sin(t)
Problem of Visualization Xst2=2+cos(t)
() Yst2=s P—

. . Zst2=2+sin(t)
Intersection of two cylinders 23: O

under a direct angle

S Os
Rad Real LT
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lecture in Dresden 20.07.2016

¥ File Edit Insert Action £ File Edit Insert Action ¥ File Edit Insert Action
B[R] o] B A [ B | (B3R ]er] B [acf 4 B (B 6] B [ar ]|
Rotation matrix (z—axis)il Rotation matrix (z—axis)il Define xstS(s,t)=_7S+\f§ .COS(H
[cos(y) —sin(r) 0] cos(y) —sin(y) 0 done
sin(y) cos(y) 0] with r=% sin{y) cos(y) 0| with r=%
0 0 1] 0 0 | Define yst3 (s, t)= 3.S+cos(t)
[cos(y) —sin{y) 0] [2005(1:] —sin{y) 0 [2005(1:)] done
sin(y) cos(yr) O0|x|s cos(yr) O|x|s I,‘r'=E . .
b =7
N 0 ] 2sin(t) 0 ] 2sin(t) Define zst3 (s, t)=2+5in(t)
done
?S+\ff§‘005(t) 75+J§'005(t) Define xstd(s,t)=—s
V3eg Vg done
g +eos(t) g teos(t) Define ystd(s,t)=v3-s
2egin (t) 2+gin(t) done
cos(y) —sin(r) 0 0 o0s(y) —sin(y) U Define zst4(s,t)=0.01t
sin(y) cos(y) 0O|x|2s||r= in(y) cos(r) 25 Ir— done
0 0 1l lo | |
[_S 3D—graphics with rotation |§é
far T
Alg Standard Real Rad ' @m Alg Standard Real Had L Alg Standard Real Rad LT
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eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

£+ Edit Sheet (%] ¥iew Window £+ Edit Zoom Analysis e
.@|Z=|E|Y=@?|Jﬁ st Memory §§|E e @llalﬂl
sheet1 |Sheet2|Sheet3 |Sheetd [Sheet5 | xmin - :—6

Xstl=s :l::; 6
OYSt].:z‘COS(t) [m===] ymin =B

Zst1=2+sin(t) max 6

X5t2=2+5 grid :90
© Yst2=0 —_— Zmin :;6

may !
Z5t2=0.01-t
0K Cancel Default

Xst3= _75+V"§'COS (t)

OYst3=%+cos(t) —

Zst3=2+sin(t)

Xstd=—s

(O Ystd=y3.g f—

Zstd=0.01-t

(Oz5: 0 Xst1=s (B2 [T |Xstl=s EES
Rad Real " (M| |Rad Real ' (| |[Red Real L
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eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
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## File Edit Insert Action

% Edit Zoom Analysis *

¥ File Edit Insert Action

SR B AR E EE RN EE B [3%] 6] B [ac [
Recognition problem sheet1 |Sheet2|Sheet3 [Sheetd [Sheet5 | Define z3(x, y)=0
To find the volume of inter— Xstl=s done
section of the two cylinders O Ystl=2.cos(t) [
r=0_ (no_ rotation) Zst1=2-sin(t) 3D—graphics without rota'E“ S
Define xstl(s,t)=s Xgt2=2+cos(t)
done = —
. @ Yst2=s — radius R=2:
Define ystl (s, t)=2cos(t) Zst2= 2+sin (t)
done ) z3=0 — 2rx v 4—)(2
_ _ V:=8*[ f f 1dzdydx
Define zstl (s, t)=2sin(t) 0 —xJ 0
done 128
Define xst2(s, t)=2cos(t) 3
done R (x 1;R2—x2
Define yst2(s,t)=s V:=8*[ f f ldzdyds
0 —x'0
done 2
Define zst2(s, t)=2sin(t) %
done Xstl=s ESLEE
Alg  Standard  Real Rad @l |Rad Real - m Alg  Standard  Real Rad (m
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eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

#+ File Edit Insert Action #+ Edit Sheet (%] Yiew Window
B[[e] s [ [ L [B]z=]ElAla]s [ | [venon
; . ; min =5
Rotation matrix (z—axis): sheet1 |Sheet2|Sheet3 |Sheetd [Sheet5 | max 5
cos(y) —sin(y) 0 Xstl=s angle &:-90
sin(y) cos(y) 0] with angle () Ystl=2-cos(t) ] angle ¢: 0
0 0 1 Zst1=2esin (t) smin  i-5
y Xst2=2+8 tn":?n“ jg
cos(y) —sin(yr) 0 2cos(t) ] () Yst2=0 ] max %
sin(y) cos(yr) O0[x|s Zst2=0.01-t
0 0 1 9gin(t) | . 0K Cancel Default
] ] Xst3=2+V3-cos(t)
—s+sin () +2+cos(t)cos(y) 2
S-cc.:us(r)+2-cos(t)-sin(r) OYSt3=J§.S—cos(t) i
2+5in{t) 2
oz Zst3=2+sin(t)
ans|r=—g Xstd=s
%4_@,005 (t) O YSt-ﬂ-:\f{gos [
Zstd=0.01-t
ﬁts—cos(t) (z5:0 ?
> (_zd: Xstl=s E3EE
Alg Standard Real Rad ' (m| (Rad Real ' M| |Rad Real -
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eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

& Edit Zoom Analysis ¢ x)| | % File Edit Insert Action
BEBREERREE A []er] 5 (]
y=v(3)x
y=V (B xtd 3D—-graphics with rotation |Zi7
|
POx=2¢'(3),y=2) radius R=2 and r=—%:
y=2 _
0 42 V 4-y2
Vi=ge f f f 1d,
__2 T/3x'0
ﬁ S
256-¥3
9
y=-2 ]
JRZ2_u2
Px=2/¥(3),y=-2) Vi=g. ]U ]R ] Re-y .
_RIy3do >
V3
y=v (3)+x-4 —
32-V3-R3
Xstl=g S v
Rad  Real T Alg Standard Real Rad | W
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Science Learning with Information Technologies

as a Tool for "Scientific Thinking" o Edit Zoom Analysis
ol e a|val:

Innovative approaches in teaching
and learning mathematics

Problem of Visualization

Intersection of a cylinder and a cone
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£+ File Edit Insert Action

B[ for] B a0 ]

J 0

¢ File Edit Insert Action

A [ix]er] 8 [

a0

£ File Edit Insert Action

IREOEEIE

E.l. Smirnov — lecture

Science Learning with
Information Technologies

as a Tool for *Scientific

in Dresden 20.07.2016

solve(v 1-x°=—c¥x+3, x)

|X= 3-c=Vc2-8 __Bech c2—8]

02+1

SOlVE(Cz—S,C)

02+1

{c=—2V2,c=2v2}

Define zst2 (s, t)=3-2v2]|s|

done

Bl

3D—graphics el

R=1 <{(cylinder)|

Thinking™
. -3
Define xstl(s,t)=s ) H[z—
Innovative approaches in done Viz=2. ] 1 ] 1=z [ ] 2v2
teaching and learning Define ystl (s, t)=cos(t) Vo120
mathematics done 5.762207211
Define zstl (s, t)=sin(t) 5
Problem of Visualization done \/ [ 22;% ] —y2
Intersection of a cylinder and a Define xst2 (s, t)=s¥cos(t/2) f ldx
cone done 0
Define vst2 (s.t)=s¥sin (t/2) y=2.(8v2—7246.2-9)
Alg Standard Real Rad LT Alg Standard Real Rad am Alg Standard Real Rad am
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## Edit Sheet llle £ File Edit Insert Action

e ]ra]or] o [ 9]

2 2 2 I

R=1 {cyvlinder)

Sheet1 |Sheet2 | Sheet3 [Sheet4 Sheet5|

O Ystl=cos(t) [ V==2°f1 fm [[
Zst1=sin(t) -1 _fio2
t
Xst2=s-cos[§] [2_3 ]2 :
-y
OYst2=s-sin[%] = fo 2v2 1dx

Zst2=3-2.V 2 |s|

f\f 1-z2 N (8.y2—2246.2-9)

-, | ]
0 1dx |dy |d=z

5.762207211

\/—2- (8-y2—22+6-z—9)
4

dy
4
-V 1—22
zz,sin-l[ 2V2 —22+1 ] 3-z-sin"[ 2V2V 2241 ] 9-sin"[ 2V2V 2241 ]
22-6+2+9 226749 ) |3-z—1|v-2:(z2-1) | 22-6+2+9
8 4 M 1 M 8
1
2-] ansdz
-1
Xst1=s E3EE 5.762207211
Rad Real | Alg  Standard  Real Rad T
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## Edit Zoom Analysm * X

Innovative approaches in teaching SheeﬂTsheetzTSheetsTSheetﬂSheetﬂ
xst 1= (~1 Nt -(10+-:H

and learning mathematics - t

{}Ysﬂ:{m
5-t3+8

Problem of subject’'s Essence

Zstl=y t 24 4et4+1 —t+s

72t ]
To find the limit of a sequence Mn T
r >y
Xst1=(-1)"int(t)- (10+(sin| Bz | G
Rad Real ]
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eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

£ File Edit Insert Action  File Edit Insert Action ¥ File Edit Insert Action
Al [a S | (=] [ TS| (8o e ]
E. L. Smirnov = lecture To find the limit of a sequence lim (x{(n))
in Dresden 20.07.2016 Mn n-3
Undefined
Science Learning with lim (My)= M¥, lim (|x(n)|)
Information Technologies n->ec n->ce
as a Tool for *Scientific ¥ 0
- - LL] Xn
Thinking Mn=|vn |, M*= . )
“n * n°+13 S0
Z Define y(n)={—3
. . 5n*+8
Innovative approaches in
teachi d learnin 10+ (sin done
eaching an & Define x(n)=(-1)%.———=— 1i
mathematics n im (y(n))
n-ee
done
. x{n) 0
Problem of subject’s
Essence (—1)“-((Sin(n))2+10]
n Define z({n)=y 244n+1-n
Alg Standard Real Rad (my Alg Standard Real Rad (] Alg Standard Real Rad ]
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## File Edit Insert Action

## File Edit Insert Action

Aiz]e] o o [T

SR BN

£ File Edit Insert Action

B [1x]er] 8 [ [ ,ﬂ_

lim (z{n)) x(n) . 4, 2. n3+13 |°
n>ec Define M(n)=|v¥(n) (sin(n))™4n TP >
2 zin)
done
x¥*=0, y*=0, z¥=2. M(n) approx(seq(M(n),n, 1,3,1))
(-1 ( (sin(n))2+10) )5 -3.339971619 1]
Compute the norm of n 37TE-5 |, |1.152250099E-15
x(n)] [0 3 3an 2 75 [1.69041576
n°+13
vin) |—|0]: . 3 o approx(M(10))
* + _
z(n) | 2 n 1.029595897
[x(n) 0 | —n+v n2+4-n+1 6.07T4877816E-209
norm[ y(n)‘—lﬂ” [0 | 1. 874342087
|z (1) 2 M*:= U] approx (M{100))
| 2
3 ¢ 0
f(sin(n))4+n2- [%] > [Ul
Snv+8
Alg Standard Real Rad Alg Standard Real Rad am Alg Standard Real Rad LT
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£+ File Edit Insert Action
A [z ]ee] 8 ]

] 0

£+ File Edit Insert Action

A [ix]er] B [

J 0

£+ Edit Zoom Analysis ¢

oLl ala]vel:

approx (seq(M(n),n, 1,3,1))

3
5. 41341 approx(M({10%))
1. 60555 0 <I
approx (M{10)) 2 —
1. 029595897 .
6.074877816E-209 3D=graphic -
1.874342087 Define xstl (S,t)=(—1)int(t)°"'
approx (M (100)) —
1 done
0.1025640616 - s——
0 3t S
. t3+13 >
1.985293057 | Define wstl(s,t)= 3 ¥
g 5tY+8 ¥
approx (M{10%)) done
1.086795142E-7] 1c=1. 4503897
[U Define zstl (s, t)=v t2+4t+1 —t+s gfalﬂd 70717 3{5:%-2498759
—1 E— —1
2 done Xst1=(—1) ~int (t) - ( 10+ (sin| B2 |
Alg Standard Real Rad LT Alg Standard Real Rad (] Rad Real Lo
| Prof. Dr. Ludwig Paditz Page 92 | Tsey, July 2017

TECHNIK UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES




Levenberg-Marquardt Algorithm using ClassPad H] |7

HOCHSCHULE FUR
TECHNIK UND WIRTSCHAFT

UNIVERSITY OF APPLIED SCIENCES

eActivity: E.L.Smirnov - lecture in Dresden 20.07.2016

Science Learning with Information Technologies
as a Tool for "Scientific Thinking"

## File Edit Insert Action

A [iz]ee] e o] ,ﬂ_

£ File Edit Insert Action

SR EEIECINNE

File Edit Insert Action

o)
B i) & Aol

o

y(n): _lﬂ{n3+1.8+ 11.4 ]
. i - 5 3 3
3D—graphic S 3 3n2 oo nv+1.6 n“+1.6
I R
on”+8 5 1" "n3+1.6
3
Computing the limits step approx (seq (2 ;13,11, 1,10,1
by step: on*-+8 z{n):
11.076923077,0.4375,0. 27 n2+4n+1—n= In+1
x{n): n3+13 . \n'n2+4n+1+n
3 <1, if n>1.
n 10+(sin(n)) 2 Sn~+8 = 4+1/n
(=1)"%- 1/ 3
n n3+13—l H3+13 H n<+4n+l1+nfn
_10+(sin(n)) 2 5n3+8 O n3+8/5
n
_1 (n%+1.6__11.4 . A4+l/fn 4 _,
5| 3,1 5 o3 J 2, 1+l
1041 11 n“+1.6 n“+1.6 1+4/n+1/n“+1
<—Il =T_)U’ n—soc —l°[1+ 11.4 ] for n-ded
5 n3+1.6
Alg Standard Real Rad m Alg Standard Real Rad | dm Alg Standard Real Rad ]
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