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" A
Célok

® Erthetd, példakon keresztil bemutatott,
alkalmazott matematika

® A konkret tananyag mindig a
doktoranduszok igenyeinek megfelel6en
alakul ki



" A
Allandé témak

B matrixok SVD felbontasa (1)
B Kalman-szlrés (2)

B RANSAC becsles (1)

B Fourier transzformacio (1)

B \Wavelet transzformacio (2)
B Digitalis szrok (1)

B PSD becslési modszerek (1)



"
Korabban targyalt temak

B Krigeles

® | eggyakoribb ertek modszere
® Neuralis halozatok

B Bayesi statisztika

B kvaterniok

B pnagymeretu linearis egyenletrendszerek
megoldasa

B szalagmatrixok, Wiener-Levinson dekonvolucio
B 3ltalanositott interpolacio, spline interpolacio
B pontfelho6 feluleti normalisainak meghatarozasa



"
Tovabbi lehetseges temak

B |mplicit Kalman-szlrés

B sztochasztikus matrixok, Markov-lancok

® Markov lanc Monte Carlo modszerek (MCMC)
B grafok vagasa, terparticionalo fak, algoritmusok

B Bayes-féle inverzio
N



"
Szamitogepes eszkozok

B Matrix alapu rendszerek: Matlab, Octave,
EMT

® Algebrai rendszerek: Maple, Mathematica,
Maxima, Sage

®m Altalanos célu nyelvek: Fortran, C, C++,
Java, Python (Numpy/Scipy)
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Octave 24.0 — grafikus felulet

- | E Ir:l Current Directory: | fhome/tg/Dokumentumok/okt/diploma - ‘f =
File Browser & X Editor & x

File Edit View Debug Run Help

iome/tg/Dokumentumok/okt/diploma | ~ ‘?

Név v
v & ggmplus
|| EGM2008grid.kxt
~ ggmplus_grid.dat
~ ggmplus_xieta_.dat

- . 2 % Testdriver for GGMplus access and use |
ggmplus_xieta.dat 3 g
— ggmplus_x!eta.dab 4 % Requires ggmplus2013 v3.m for seamless access of GGMplus binary files
ggmplus_xieta1.dat 5 & =
ggmplus_zeta)ﬂeta.dat 6 % Christian Hirt and Sten Claessens,
. ggmp{us.?z 7 % Western Australian Centre for Geodesy,
| bl 8 &% Curtin University, IS
About Octave
ggmplus.m~ - 9 % 2013-05-30
10 %-—-----—-—-——————---a GNU Octave, version 4.0.0 Copyright (C) 2015 John W.
=]
Workspace =l 11 , Eaton and others.
Filter [} 12 This is free software; see the source code for copying
13 clear all conditions.
Name Class Dimension Value Al 14 close all There is ABSOLUTELY NO WARRANTY; not even for
15 MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE.
16 % ————-=——-=——————-= {
17 % INPUT SELECTION Octave was configured For "x86_64-pc-linux-gnu".
g Yttt | Additional information about Octave is available at
19 http://www.octave.org.
20 % Insert path where G(
21 pathGGMplus = al Please contribute if you find this software useful. For more
22 information, visit http://www.octave.org/getinvolved.html
*
23 % Choose no-data value Read http://www.octave.org/bugs.html to learn how to
Command History & x 24 ndv = NaN; #%NaN j submit bug reports.
. (mml 25 { |
Filter 26 % Define desired targt OK |
# Octave 3.8.1, Fri Nov 13 09:30:45 2015 CET <tq@tgq| 27 % for BME test point
# Octave 3.8.1, Fri Nov 13 09:32:57 2015 CET <tg@tqg 28 %minlonl = 18.7; &% .'I.ong:'.tug ng western eﬁ lnegat:.ve !u: western gemisphere)
# Octave 3.8.1, Fri Nov 13 09:33:36 2015 CET <tg@tg 29 %maxlonl = 19.5; % longitude of eastern edge (negative for western hemisphere)
# Octave 3.8.1, Fri Nov 13 09:35:34 2015 CET <tq@tq 30 %minlatl = 47.3; &% geodetic latitude of southern edge (negative for southern h|.

# Octave 3.8.1, Fri Mov 13 09:38:36 2015 CET <tg@tg ———————
# Octave 3.8.1, Fri Nov 13 09:45:22 2015 CET <tq@tq| i -
# Octave 3.8.1, FriNov 13 10:23:36 2015 CET <tq@tq| | eol: CRLF line: 10 col: 75

# Orctave I R 1 FriNow 13 10°24-22 2015 CFT <bn@ba -
[ ) v

b

Command Window | Editor | Documentation



EMT — Euler Math Toolbox

EuMathT - Euler Math Toolbox - Graphics =l
2450

7
>N=flipy (redim(geoid[:,3],35,70)): \
L
L

File Recent Edit Extras Options Snippets User Menu Help
>(49-45.6)/D.1] (22.9-1€) /0.1, 35770

3

[34, E&9]

1

>agpect (1.5); huecolor(D); linewidth(l): color(l); density(N): hold on; contour(N,3T
>load plothun

\“ &J/
)

The following functions are available: }\ %
plothun - plot Hungarian border /f"] ﬁ
>linewidth(2) ; color(?):; plothun([16,22.9,45.6,49]); hold off: ,’ 4
>linewidth(l); colori(l);:
>label ("Geoidfeliilet [izovonalktz: 0.2 m]", 15,45.5); [
>insimg();

\\\

gﬁ%m@ SO TS A

Plot Hungarian border

\\: Geoidfellilet [izovenalkoz: 0.2 m]
—

N =
1 7@
ﬂk\k\‘i NS

Geaidfelulet [zovonalkaz: 0.2 m]

I

SVD felbontast szamitok
sfu, w, vi=svaim ;

Ja1 latszik, hogy csdkkend sajatértékek szerint van rendezve
>w[l:10]

[2137.49, 30.1655, 12.7873, 4.23156, 3.37888, 2.95186, 1.90148,
1.25885, 0.966045, 0.B790EE]

>writematrix(w, "w.txt"):
>writematrix(loglO(w+le-300), "loglOw.txt"):

= _’ILI Euler Math Toolbox is constantly updated and in active development. The current version is is
L "Version 2019-08-21".



wxMaxima 13.04.2 [rosszul_kondicionalt.wxm ]

= X 5 Q@

o
7 (%12)

(%02)

7 (%i3)
(%03)

[ (%i4)
(%04)

[ (%i5)

(%05)

" (%i6)
(%06)

7 (%i7)
(%07)

I (%i8)
(%08)

b:83739041/2;

83739041

2

C:-159018721;
-159018721

d:-102558961;
-102558961

11:c/a;
159018721

64919121

12:d/b;
205117922
83739041

fl:bfloat(1ll),fpprec:32;
-2.4494897427831778560279643958827b0

f2:bfloat(12),fpprec:32;
-2.4494897427831780399777924373411b0

Bemeneti adatok fogadasa




. Mathics

. #
Mathics
| S | Load | Documentation Search
flx ] :=4x/(x"2+3x+5) Overview / Manual / Examples / — Linear algebra
{f'[x], f''[x], f''"[x]} // Together

{ 4(-5+=2%) 8(-15—-15z+z%) 24(-20-60z —30z? +z*)
(

5+3:c+:c2)2, (5+3:c+:32)3 - (5+3:c+:1:2)‘1

Jan Pdoschko's space
Coding, Math, Photography. and Life.

Home Blog Projects Math

1 am a web developer at Wolfram Research, photographer, and traveller.

My mother tongues are German and JavaScript, but | also speak and write Python, C++, Ruby,
the Wolfram Language, and many others, including some English and Swedish. Learn more
about my projects and me on this site.

Curve sketching

Let's sketch the function
[flx]1:=4x/ (x~2+3x+5)
The derivatives are

[ {f'[x], f''[x], f'''[x]} // Together
{ 4(-5+2%) 8(-15—15z+a?) 24(—20—60m—30m2+m4)}

(5—!—3:1:—!—:&2)2, (5+3m+w2)3 - (5+3$+$2)4

To get the extreme values of f, compute the zeroes of the first derivatives:
[ extremes = Solve[f'[x] == 0, x]

- {z—>—vB}{z —> V5}}

And test the second derivative:

[ f''[x] /. extremes // N
. {1.65085581947099374, —0.0640789599668615036 }

Thus, there is a local maximum at x = Sqrt[5] and a local minimum at x = -Sqrt[5]. Compute the
inflection points numerically, choping imaginary parts close to O:

| inflections = Solve[f''[x] == @, x] // N // Chop
{{z —> —1.08519961543710476}, {x —> —3.21462740739519024},

I {:t.‘ —> 4.299827022832295}}
Insert into the third derivative:

[ f'*'[x] /. inflections
I {—3.67683091753987803, 0.694905362720454084, 0.0067189432491760176}

Being different from 0, all three points are actual inflection points. f is not defined where its denominator is 0:
| solve[Denominator[f[x]] == @8, x]

{{m—>—§—§\/ﬁ},{w—b—g+§\/ﬁ}}

These are non-real numbers, consequently f is defined on all real numbers. The behaviour of f at the
boundaries of its definition:

[Limit[f[x], x -> Infinity]
n
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Sage

@ S a g M a t h C I 0 Email address Password

Forgot Password?

Connect with

L Jol 1

Create an Account
First and last Name
Email address
Choose a password

By clicking Sign upl! you agree to our Terms of Service.

Email help@sagemath.com if you need help.

JIITy Tools for Teaching

Create projects for your students, hand out assignments, then collect and grade them with ease.

@, Collaboration Made Easy

Edit documents with multiple team members in real time.

<[> All-in-one Programming

Write, compile and run code in nearly any programming language.
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Python (Jupyter=IPython3 munkafuzet)

In [20]:

out[20]:

In [21]:

We can make the map look prettier by adding couple of lines:

fig = plt.figure(figsize=(15,7}))
.fillcontinents(color="'gray',lake _color="gray')
.drawcoastlines()
.drawparallels(np.arange(-80.,81.,208.))
.drawmeridians(np.arange(-18@.,181.,208.))
.drawmapboundary(fill color='white')
m.contourf(x,y,air c[@,:,:],40)
plt.title('Monthly mean SAT')

plt.colorbar()

o8- 8:88

<matplotlib.colorbar.Colorbar instance at @x10e@bl@98>

Monthly mean SAT

You can change map characteristics by changin the Basemap instance:

m = Basemap(projection='ortho',lat_©=45,lon_8=-100, resolution="'1")

x, ¥y = m{lon2, lat2)

In [22]:

out[22]:

fig = plt.figure(figsize=(15,7))

#m. fillcontinents(color="gray', lake color="gray')
m.drawcoastlines()
m.drawparallels(np.arange(-86.,81.,20.))
m.drawmeridians(np.arange(-186.,181.,208.))
m.drawmapboundary (fill color='white'}

¢s = m.contourf(x,y,air c[e,:,:1,20)
plt.title('Monthly mean SAT')

<matplotlib.text.Text at ©x1116bd210=

Monthly mean SAT
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Nem interaktiv Jupyter munkafuzet

nbviewer.jupyter.org

: JU pyter JUPYTER  FAG (/>

nbviewer

Il
9
&
fe

Korszeru_matek / SVD.ipynb

Szingularis érték felbontas

(SVD, Singular Value Decomposition)

Az SVD a sajatériék-sajatvektor felbontds altalanositasa téglalap alaku matrixokra. Az SVD az X (n x m)-es transzformalé matrix hatasat harom j6l érthetd
részre bontja:

* forgatas {VT}
o skalazas (A2
® forgatas (UT}
A matrix SVD felbontasa:
X = UAY2VT

¢4

V’"J X = UA*VT I G

_—

abran személtetve:
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Interaktiv Jupyter munkafuzet

@ binder

Turn a Git repo into a collection of interactive
notebooks

Have a repository full of Jupyter notebooks? With Binder, open those notebooks in an
executable environment, making your code immediately reproducible by anyone,

anywhere.

Build and launch a repository
GitHub repository name or URL

GitHub repository nam JRL GitHub -
Git branch, tag, or commit Path to a notebook file (optional)

File =
Copy the URL below and share your Binder with others:
Fill in the fields to see a URL for sharing your Binder. [gl

Copy the text below, then paste into your README to show a binder badge: 3



" JEE——
Elkészult interaktiv munkafuzet megnyitasa

& svD.ipynb

Kijelolt kodcella futtatasa: Ctrl+Enter

Meqgoldas (Python)

In [1]:  import numpy as np
from numpy import linalg as LA
X =np.array([[1,2],[2,1],[1,3]1])
# X'.X sajatérték felbontasa
e,V = LA.eig(np.dot(X.T,X))
Lam = np.sqrt(np.diag(e})
# szingularis értékek
np.diag(Lam)
U = np.dot(X,V)/np.sqgrt(e)
# ez az eredeti X matrix:
np.dot(U,np.dot(Lam,V.T})

Out[1l]: array([[ 1., 2.1,
[ 2., 1.1,
[ 1., 3.11)
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Szoveq, képek, egyenletek szerkesztése:
Markdown / LaTeX szintaktika

Kijelolt cella futtatasa: Ctrl+Enter

#i# A sulyozott legkisebb négyzetek problemajanak
megoldasa SVD-vel

Most minimalizaljuk a kovetkezd hiba normat:

$% (\mathbf{A}\mathbf{x}-\mathbf{y})"T \mathbf{P} (\mathbf{A}\mathbf{x}-
\mathbf{y})$$

A legkisebb négyzetes (LKN) megoldas $\mathbf{x!$-re a $\mathbf{P! ©
\mathbf{A}$ matrix SvVD felbontasaval ($\mathbf{P} @\mathbf{A}= \mathbf{U
yvmathbf{\Lambda}~{1/2}\mathbf{V}~T$) szamitott pszeudoinverzzel kaphato
meg, ahol $\mathbf{P} 0% a $\mathbf{P}$ matrix négyzetgydke, $\mathbf{P}=
\mathbf{P}_©~T\mathbf{P} ©%:

$$\mathbf{x}= \mathbf{v}\mathbf{\Lambda}"{1/2+}\mathbf{U}"T \mathbf{P} @
\mathbf{y}3$%$ .



® Nemrégiben a hallgatok azt kérdezték tolem, hogy
milyen programozasi nyelvet érdemes megtanulni az
egyetem alatt vagy utan. Erre a kerdésre nem igazan
lehet valaszolni. Megtanulhat valaki egy konkréet nyelvet,
de lehet, hogy az a nyelv par év mulva hattérbe szorul
vagy teljesen eltlinik. Azt valaszoltam, hogy inkabb
tanulni, megérteni és atlatni kell megtanulni, mert
akkor nem lesz gond, ha jon egy uj nyelv vagy egy Uj
technologia.” (BME egyik oktatoja, bitport.hu, 2015)
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