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BeoMaTtemaTuka

[TlpuknagHaa nporpamma gnga 7ea-

cepBepa, obecnevmBatoLlasa OOCTyn

no IHTEpHETY K BblYUCTIUTENBHOMY
aapy cmctembl « MatemaTmkar»



«MaTtemaTumka»

* VIHTerpupoBaHHaa nporpaMmMHasi cuctema and
NPOBEeOEHUSI CUMBOJIbHbIX, Fpadn4YecKknx u
YMCMNEHHbIX PacYeToB.

* /IHTErpMpoOBaHHOCTb O3HAYaEeT, YTO BCE TUMbI
PacYEeTOB MOXHO BbIMOSIHATbL B OHOM ceaHce
paboTbl C CUCTEMOWU

« C TOYKM 3peHns cTpyKkTypbl «MaTtemaTmka»
COCTOUT N3 CAMOCTOATESIbHbIX NOACUCTEM:
MHTepdenca n BbIMUCNUTENBHOIO AApa



* /IHTepdenc n BelYNCNNTENBHOE AP0
B3aMMOAENCTBYIOT MO creuuanbHOMY MPOTOKONY
MathLink

e OTOT NPOTOKOS ObIN MOANDOULMPOBAH C TEM,
4YTOObI B3aUMOOENCTBUE MOTTIO NMPOXOANTb Ha
A3blKke ABa.

* [TocnegHee 06CTOATENBLCTBO NO3BOMNUIO
HanucaTb Bed-uHTepdenc ang
BbIYMUCIIUTENBLHOIO 4pa CUCTEMBI
«MaTemaTuka»



TexHonorna

° CprKTypa BROWSER WEBSERVER
BebCepBepa

BebMaTtemaTtuka
cO30a€eT Ha f1Ba-
cepBepe HTML-
CTpaHuUbl, Ha
KOTOPbIX MOXHO
BbINOSTHATb
MaTeMaTuyeckme

BbIHNCJ1EHNA




KntoyeBble 1OCTOUHCTBA A4
o0y4yeHus.
«BebMatemaTunka»

« ObecnevnBaeT yganeHHbIn JOCTYnN K
MHTEPAKTUBHbLIM Y4EOHBIM MaTepuanam c
KOMMbOTEPA, KOTOPbLIN OCHALLEH TONbKO Beb-
bpay3epom

* He TpebyeT OT nonb3oBatena 3HaHUA KOMaH
cuctembl «MaTemaTuka», XoTa 1 npegrnonaraet
BNaJgeHne oCHoBaMun ee CMHTaKcuca



“MaTtemaTtuka” n “BeoMartematuka”
9JIEKTPOHHbIE NHTEPAKTUBHbIE YYEDHbIE
nocoouns

e MaTtemaTnyeckunin
aHanums

n
8 TwoVar.nb *
var2, ¢, d }] returns the graph of the function of the arguments varl, var2 together with the tangent plane to the
iph of the function at the point. T f his th , b] in the first variable and the
d] in the second variable. It is e y og the center o
d).

.
Differ.nb *

-
B piffer.nb * In[37):= | TangentPlane[Sin[x"2-¥"2], {0, 0}, {x, -Pi/2, Pi/2}, {y, -Pi/2,6Pi/2}];
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Initialization

Tangents, parabolas a aylor polynomials

Definition. The points where the first partial derivatives of the function f[x,y] vanish are called the station-

2

12

[1 = ] [% ¥ o(-% ) ary or critical points of the function.
3

As in the case of the functions o
100% 4 £
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viaTeMaTnuka un beolviaTemaTtunka
9JIEKTPOHHbIE NHTEPAKTUBHbIE YYEDHbIE
nocoouns

* JlnHenHas anrebpa Bt

Calculate also the operator matrix in the Jordan basis.

Solution. Print in the matrix A:

., e, 20 00
B vectop.nb * (F =ik =8 0
In[69):= | VectorOperations[vector[{1, 2}, {2, 3}], vector[{-2, 3}, {-1, 1}], {2, 2}, Plus]; In[rg=| A= 00 2 0

Linear algebra Labs  pmecsmm—m -8 -0 5
1 n 2 ]
Wlth M ath em atl ca In[70}:= | VectorOperations[vector[{1, 2}, {2, 3}1, vector[{-2, 3}, {-1, 1}], {0, 2}, Mims]; Caleulate the characteristic polynornial of the operator A

b1 VectOp.nb *

If both vectors are applied to the same point and the result is supposed to be applied to the same point, then the f[A] = Det [A- A IdentityMatrix[4]]
argument point is not obligatory.

In[71]:= | VectorOperations[vector[{1, 2}, {2, 3}], vector[{1, 2}, {-1, 1}], Plus]; Find the roots of the characteristic polynom:alj

© EDML Vorob'ev, 2005 A/, Solve[f[A]:= 0, A]

The operator A has the only root A =2 of the multiplicity 4.

IInHiaHzaﬁon . ' ‘
Calculate the eigenvectors. To this end, solve the linear system (4 - 2E)u=0:

IBackground
In[79]:= | SystemForEigenvectors[d, 2]

ILabs

Equations: {6x([1]-3x([2] -3x[3] +x[4] =0, 20x([1]-9x[2] - 10x([3] +3x([4] == 0}

A0

Ingmms

; x[4]
Eigenvectors: 3

x[3]
The argurments vector] and vector2 are also can be determined by their coordinates in the form vector[ab]. In x[4]
that case, they are supposed applied to the origin O of the coordinate system 100% 4 ¢

VectorOperations[vector[2, 3], vector[-1, 1], Plus];

100% 4 £
100% 4 ¢




IvikAaAl UiviKa 1T viiInQa vi IwVividAdl viviia il viinGa

9JIEKTPOHHbIE UHTEPAKTUBHLIE Y4EOHbLIE
nocoous

« NudpdbepeHumansbHble g -
yp a B H e H I/I ﬂ InitialPoints[ (<L, y1}, (2,32}, ..].

In[105]:= | PlotIntegralCurve[VectorField[1, 2x (1-y)], InitialPoints[{-0.6, 0.3}, {-0.5, -0.7}, {0.1, 1.8}],

Coordinatel[x, -2, 2], Coordinate2[y, -1.5, 21];
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Initialization
Basics

Examples. DSolve and PlotintegralCurve commands
initial point
integral curve
vector field v

Laboratory work
Growth models

Programs Example 2.

Example 3.

Example 4.

Mathematica 5.1 - [ODE.nb *]



[Tpobnembl, pewiaemMbie ¢ NMOMOLLbIO
‘BedbMaremaTtnkn”

rﬂ;‘Fractals.nb ot E]‘
A

m Fractal Curves. Yet another Snowflake

1
Infs2):= Show[Fractal [base, {E template, Track[Move[l, 2]] }, 3] x

° npenoﬂaBaTenb Fatness -»> Thickness[0.005], Color -> Hue[0.7]];
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[Tpobnemsl, pewaemMble C NOMOLLLIO
“‘BedbMatematunku”
Buntited-1 E]

Plot of the Bessel Function

 CTyOeHTbl MOryT
CKOHLEHTPMpOBaTb
cBO€ BHMMaHWEe Ha
Here is the numeric value of the root that lies between 8 and 10
KOHLI,el'ILI,I/IFIX, a He Ha «- FindRoot [BesselJ[5, x], {x, 8, 10}]

YTOMUTENBHBIX W o] nanan
CJT1OXXHbIX J’«/; ArcTan[x] dx
BbIL‘I MC”eH MHX Cutfte= % (-8 \/;— 2 \/EArcTan[l - \/E \/;] +

2\/—ArcTan[1+\/—\/—]+4x3/2ArcTan[x]
9Log[ 1+\/—\/; x]+\/_Log[1+\/_\/;+x])




[Tpobrembl, pellaemMbie C MOMOLLbIO
“‘BedbMarematnkn”

» Busyanusauus — i

npeBpaLlaeT TPYAHbIE
MaTeMaTunyeckmne
KOHCTPYKLIMWN B NErKo
[OOCTYMHble Ans
MOHUMaHUS

Graph of the Rieman function




