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Uzite¢né informace o systemu Mathematica

| 3

= Mathematica neni pouze vypocetni systém, ale i prostfedi pro prezentace, publikace, vizualizace,
vypocty i vytvareni aplikaci.

= Velkou vyhodou Mathematicy, oproti ostatnim podobnym programim, jsou symbolické vypocty,
napf. derivace hustoty normalniho rozdéleni dle parametr(

9, PDF[NormalDistribution [a, Bl, X ]
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= Umoznuje pfipojeni k rozsahlym vefejnym zdrojum dat, napf. CountryData - data o zemich,
FinancialData - finanéni data,... (vyZaduje pfipojeni k Internetu)

CountryData ["Czech Republic", #] &/@
{"Population", "GDP", "NaturalGasConsumption”, "HIVAIDS Population"  }

{1.0411 x107,2.17077 x10%,8.719 x10°% 1500. }

= Nabizi intuitivni zadavani pfikazl a intuitivni vyhledavani dat

E $Aborted

(x-p)?

e 20

N2 o

= Poskytuje pfistup k riznym datdm pomoci WolframAlpha

ﬁ Czech Republic Unemployment rate development 2005-2012

Input interpretation:

Czech Republic
Result:

mean 6.55%

lowest 4.4%

highest = 7.9%

MNnNnc 2N1

unemployment rate 2005 to 2012
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Wolfram Alpha
Zajimave novinky ve verzi 9
= Propojeni Mathematicy a externiho softwaru
= MathLink - propojeni napf. s C++
= LibraryLink - nahrani a kompilovani dynamickych knihoven (.dll)
= JLink - propojeni s Javou (vytvareni GUI)
= NETLink - propojeni s .NET
= DatabaseLink - propojeni s databazemi, napf. SQL, MS Access,...
= RLink - propojeni s programem R
= Casové fady a stochastické diferencialni rovnice
= ARProcess, MAProcess, ARMAProcess - autoregresni proces a proces
klouzavych priimeérd
= ItoProcess, StratonovichProcess ,
GeometricBrownianMotionProcess,
OrnsteinUhlenbeckProcess, BrownianBridgeProcess - obecny

Itotv a Stratonovichav proces a vybrané konkrétni procesy (geometricky Brown(iv pohyb,
Ornstein - Uhlenbeck proces a Brownuv most)

« EstimatedProcess - funkce, kterd odhadne parametry procesu z dat
= SliceDistribution - funkce, kterd urci rozdéleni procesu v obecném Case t

= Nahodné procesy

= QueueingProcess,QueueingNetworkProcess - procesy hromadné
obsluhy, Jacksonova sit

= StationaryDistribution - funkce, ktera nalezne stcionarni rozdéleni, pokud
existuje

a mnoho dalSich.
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Propojeni softwaru Mathematica
9 s programem R (RLInk)

= Propojit program R s Mathematicou Ize pouze ve verzi Mathematica 9 a vyS. Ke spusténi je
zapotiebi balik RLink a nainstalovani Rka do Mathematicy.

Needs ["RLink™ ]

InstallR  []

= Funkce InstallR m(zZe mit i dalSi argumenty, pokud chceme zménit nasledujici moznosti, tj. napf.
cesta k JRE, cesta k externim definicim datovych typd, apod.
Options [InstallR ]

{JRELocation :» Automatic, TargetPlatform = Automatic,
RCommandLine :» Automatic, AddToRDataTypePath - None,
RHomeLocation :» Automatic, EnableResourcesAutoinstall - True }

Printed by Wolfram Mathematica Student Edition
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Funkce RSet

m Funkci RSet se pfifadi konstanty, vektory a matice z Mathematicy do Rkové proménné, ktera
musi byt uvedena v uvozovkach. Napf.

= konstantu
RSet ["X", 100 ]
100
= hodnotu napocitanou v Mathematice (vestavénd funkce s €iselnym vystupem)

vall = N[Exp[-101]
RSet ["x1", vall ]

0.0000453999
0.0000453999

= hodnotu napocitanou v Mathematice (vlastni funkce s Ciselnym vystupem)

funkce [a_,b_]:=(a+b) /2
RSet ["x2", funkce [1,2. 1]

15

= vektor

RSet ["x3", Range [10]]
{1,2,3,4,5,6,7,8,9,10 }

= matici

RSet ["x4", {{1,0}, {0, 1 }}]
{{L 0}, {0, 1}}

= pfifazeni hodnoty do vektoru v R

RSet ["vektor", {1,2,3,4 }]

RSet ["vektor [[1]1", 4 ]
(1,2,3,4
4

REvaluate ["vektor" ]
(4,2,3,4

= hodnota dimenze

RSet ["vektor", Range [12711
(1,2,3,4,5,6,7,8,09, 10, 11, 12 }

RSet ["dim (vektor )", {2,6 }]
{2,6}

Printed by Wolfram Mathematica Student Edition
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REvaluate ["vektor" 1 // MatrixForm

1357 9 11
246 8 10 12

= Funkce, které maji vysledek v symbolickém tvaru (funkce Exp), nebo hodnoty, které maji
symbolicky z&pis (Cislo 7) nelze do Rkové proménné prifadit

Exp[-1]

1

e

RSet ["x3", Exp [-11]

1
RSet:badval : The expression — is not convertable to R >
e

$Failed

Pi

JT

RSet ["x4", Pi ]

RSet:badval : The expression r is not convertable to R >

$Failed
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Funkce REvaluate

= Funkce REvaluate vyhodnoti libovolny Rkovy kéd. Kéd je argumentem funkce REvaluate a musi
byt vZdy cely v uvozovkach. Pokud se ma vyhodnotit vice neZ jeden pfikaz, musi byt kéd ve
sloZenych zavorkach. Napf.

X = REvaluate ["1:100" ]

{1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,
24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43,
44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,

63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81,
82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100 }

REvaluate ["matice <- array (1:9,dim =c (3,3 ))"1]1 // MatrixForm

147
258
360

REvaluate [" {
vicisla <- eigen (matice )
vicisla
¥ 100111
{{16.1168, -1.11684, -570069 x107'°}, {{-0.464547, -0.882906, 0.408248 1},
{-0.570796, -0.23952, -0.816497 }, {-0.677044, 0.403865, 0.408248 g

= Pokud jsou ve funkci REvaluate vytvafeny nové proménné, REvaluate hodnotu vraci posledni z
nich

nahCisla = REvaluate ["

{
a <- 1000
b <-0
c <-1
vystup <- rnorm (a,b,c )
JR
Show[Histogram [nahCisla, Automatic, "PDF" 1,
SmoothHistogram [nahCisla, Automatic, "PDF", PlotStyle - Red]]
0.4+ [ -

Printed by Wolfram Mathematica Student Edition



12 | Mathematica_R_SQL_ROBUST._Jakub_Cerny_final.nb

= Samotné uvozovky (kromé zacatku a konce) v kédu R byt nemuZou, pouZiva se zde zapis stejny

jako v TeXu
REvaluate [" {
hist (vystup,prob = T, main = \"Graf &. 1\" )
lines (density (vystup ),col = 2)

3]
= Mathematica stahne libovolnou knihovnu, ktera je v kédu volana.

REvaluate [" {
library (MASS
mvrnorm (10,c (0,0 ) ,matrix (c (1,0.5,0.5,1 y,nrow = 2, ncol = 2))

]

RObject [{{-1.57046, -0.785324 }, {-1.38512,0.0986001 }, {-0.337468, 0.415469 1},
{0.191569, 0.259396 }, {-0.0675553, 1.28605 }, {0.500687, 0.412701 },
{-0.145979, 1.05609 }, {0.14002, -0.73727 }, {1.45772,3.01487 },

{-0.788201, -0.511074 }}, RAttributes [dimnames :» {Null, Null 1]

REvaluate [" {

library  (MASS

mvrnorm (10,c (0,0 ) ,matrix (c (1,0.5,0.5,1 y,nrow = 2, ncol = 2))
Y 100111
{{-1.7984, 0.849506 }, {0.911511, 0.958298 1,
{1.90097, 1.61864 }, {-2.16663, -1.81885 }, {-0.693929, 0.0521931 1,
{0.182485, -0.875293 1}, {-0.139312, -1.04394 },
{1.09479, 0.247195 }, {1.18746, -0.33308 }, {0.56189, -0.652747 }}
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= Funkce RFunction slouZi k vyhodnoceni vlastnich Rkovych funkci v Mathematice, pomoci této

funkce se také daji pfedavat hodnoty z programu R do Mathematicy

Clear [nahCisla 17];

nahCisla = RFunction ["function (a,b,c ){
vystup <~ runif (a,b,c )

3]

RFunction [closure, RCode [function (a,b,c ){

vystup <- runif (a,b,c
1], Automatic, RAttributes

)

(1]

Histogram [nahCisla [100000, -1,1 1]
2500 ;*7,—f*ﬁ**ﬁiffffﬁﬁ—_fkffﬁf7,** = el
2000 |-
1500 |-
1000 |-
500 |-
-0.5 0.0 0.5 1.0
Clear [nahVektor 7;
nahVektor = RFunction ["function (pocet ) {

library (MASS
mvrnorm (pocet,c (0,0 ),matrix
11

(c (1,0.5,0.5,1 ) ,nrow

RFunction [closure, RCode [function (pocet ) {

library (MASS
mvrnorm (pocet,c (0,0 ),matrix
1], Automatic, RAttributes

(c (1,0.5,0.5,1 ) ,nrow

(1]

Printed by Wolfram Mathematica Student Edition
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Histogram3D [nahVektor [100001[[1]1], Automatic, "PDF"
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Prakticky priklad - Shlukova analyza, Kmeans

Dow Jones Industrial Average (DJIA)

Dow Jones Industrial Average (DJIA), oznacovan ¢asto jako Dow Jones Qv index , je jeden z
nejznaméjsich a nejstarSich ukazatell vyvoje na americkém akciovém trhu.

DJIA sleduje akcie 30 americkych spolecnosti, které patfi mezi nejvétsi a nejvice obchodované
na New York Stock Exchange (NYSE). Od roku 1896, kdy byl poprvé publikovan se jeho
struktura zna¢né zménila. Jediné spole¢nost, ktera je v indexu od jeho zaloZeni, je spole¢nost
General Electric

Zpusob vypodtu DJIA :

1 30
DJIA = — >'pl,
D i=1

kde Dy je délitel (z angl. divisor) a pit je cena akcie v Case t spolecnostii.

Spoleénosti zahrnuté v DJIA :

Printed by Wolfram Mathematica Student Edition
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= FinancialData
= FinancialData

spolecnostiZKR
sektorpodnikani
(spolecnostiAll

spolecnostiZKR, sektorpodnikani

American Express Company
Boeing Company

Caterpillar Inc.

Cisco Systems, Inc.

Chevron Corporation

E.l. du Pont de Nemours & Company
Walt Disney Company
General Electric Company
Goldman Sachs Group, Inc.
Home Depot, Inc.

International Business Machines Corp
Intel Corporation

Johnson & Johnson

J.P. Morgan Chase & Co.
Coca-Cola Company
McDonald's Corporation

3M Company

Merck & Co Inc

Microsoft Corporation

Nike, Inc.

Pfizer Inc.

Procter & Gamble Company
AT&T, Inc.

The Travelers Companies, Inc.
UnitedHealth Group, Inc.
United Technologies

Visa, Inc.

Verizon Communications Inc.
Wal-Mart Stores, Inc.
ExxonMobil Corporation

[“~DJI", "Members"
[#, "Sector"
= Transpose [ {FinancialData

1IAII T;

] & /@ spolecnostiZKR,;

[#, "Company" ] & /@ spolecnostiZKR,
}1) // TableForm

AXP CreditServices
BA Aerospace /Defense -MajorDiversified

CAT FarmAndConstructionMachinery
CSCO NetworkingAndCommunicationDevices
CVX MajorintegratedOilAndGas
DD Chemicals -MajorDiversified
DIS Entertainment -Diversified
GE Conglomerates
GS DiversifiedInvestments
HD HomelmprovementStores
IBM DiversifiedComp uterSystems
INTC Semiconductor -BroadLine
JNJ DrugManufacturers -Major
JPM MoneyCenterBanks
KO Beverages -SoftDrinks
MCD Restaurants
MMM Conglomerates
MRK DrugManufacturers -Major
MSFT ApplicationSoftware
NKE Textile -ApparelFootwearAndAccessories
PFE DrugManufacturers  -Major
PG PersonalProducts
T TelecomServices -Domestic
TRV PropertyAndCasualtylns urance
UNH HealthCarePlans
UTXx Conglomerates
Y, BusinessServices
\4 TelecomServices -Domestic
WMT Discount,VarietyStores
XOM MajorintegratedOilAndGas

Printed by Wolfram Mathematica Student Edition
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Shlukova analyza - DJIA
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= UvaZujme, Ze investor nechce investovat veskery svij kapital do DJIA, ani do kazdé spolecnosti

zvl&st, ale chce ho rozdélit mezi nékteré spole€nosti, které DJIA zahrnuje.

= U kazdé spole€nosti mé investor k dispozici 10 finanénich ukazateld (viz nize) ke dni 31.12.2012.

= Na z4kladé téchto ukazatelu chce investor sloucit “nejpodobnéjsi” spole¢nosti do nékolika shluki

a pak se rozhodnout, do kterych shlukl a jakym zpasobem investovat.

= Pokud jsme se jesté nerozhodli, k ur€eni poc¢tu shlukd ndm pom(ze modifikace zndmého grafu

(scree plot)
= VyuZijeme knihovnu RLink , kter& umozZnuje spoustét prikazy i funkce z programu R

Clear [cesta ]
cesta = StringJoin [NotebookDirectory [1,"MSA_R.csv" 1;

RSet ["cesta", cesta 1 (*nastaveni cesty k dat amx)
C:\Users\Jakub\Documents\MFF\2014 ROBUST\MSA_R.csv

SetDirectory [NotebookDirectory [11;

ukazatele =
{"Close", "Change", "Volume", "Volatility20Day", "BookVa luePerShare",
"ForwardPERatio", "PriceToBookRatio", "MarketCap", "Ea rningsPerShare"”
datavypocet = Import ["MSA.csv' 1;
datavypocetstand = Standardize [datavypocet 1 // N;

REvaluate [" {
data <- read.table (cesta, header = T,sep =\"\", row.names =1)
soucetctvercu <- 0
library  (cluster )
set.seed (11)
for (i in 1:15 ) soucetctvercu [i ]

<- sum(kmeans (data, centers  =i,nstart =30) $withinss )
plot (1:15, soucetctvercu, type =\"b\", xlab =\"Po &et shluk \",
ylab =\"Soucet ctvercu\" )
L
(xPropojeni s programem R Ize provést i pomoci RFunction *)
scree = RFunction ["function (shluky ) {
data <- read.table (cesta, header = T,sep =\"\", row.names =1)
soucetctvercu <- 0

library  (cluster )
set.seed (11)
for (i in 1:shluky ) soucetctvercu [i]

<- sum(kmeans (data, centers  =i,nstart =30) $withinss )
plot (1:shluky, soucetctvercu, type =\"b\", xlab =\"Po &et shluk \",
ylab =\"Soucet ctvercu\" )
L
scree [5]

Printed by Wolfram Mathematica Student Edition
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scree [20]

= pocet shlukd volme rovny 5

pocetshluku = 5;

= Rozdéleni jednotlivych spole¢nosti do shlukd pomoci funkce ClusteringComponents  vypada

nasledovné :

shluky = ClusteringComponents

[datavypocetstand, pocetshluku, 1,

Method - "KMeans", DistanceFunction - EuclideanDistance, "RandomSeed" - 16]
shlukydata = Table [Prepend [datavypocet [[i 1], shluky [[i]]11,
{i, 1, Length [datavypocet ]1}1;
Sort [Table [Prepend [spolecnostiAll [[i11,shluky T[[i111,

{i, 1, Length [spolecnostiAll 131, #1[[1]] <#2[[1]] &] // TableForm
{1,2,3,1,3,2,4,2,2,1,5,1,3,2,5,4,5,3,3,2,2,2,5,5,4,2 ,5,5,54 )
1 Intel  Corporation INTC Semiconductor -BroadLine
1 Home Depot, Inc. HD HomelmprovementStores
1 Cisco Systems, Inc. CSCO NetworkingAndCommunicationDevice
1 American Express Company AXP CreditServices
2 United Technologies UTX Conglomerates
2 Procter & Gamble Company PG PersonalProducts
2 Pfizer Inc. PFE DrugManufacturers  -Major
2 Nike, Inc. NKE Textile -ApparelFootwearAndAcces
2 J.P. Morgan Chase & Co. JPM MoneyCenterBanks
2 Goldman Sachs Group, Inc. GS DiversifiedInvestments
2 General Electric Company GE Conglomerates
2 E.l. du Pont de Nemours & Company DD Chemicals -MajorDiversified
2 Boeing Company BA Aerospace /Defense -MajorDiversifi
3 Microsoft Corporation MSFT ApplicationSoftware
3 Merck & Co Inc MRK DrugManufacturers -Major
3 Johnson & Johnson JINJ DrugManufacturers -Major
3 Chevron Corporation CVX MajorintegratedOilAndGas
3 Caterpillar Inc. CAT FarmAndConstructionMachinery
4 ExxonMobil Corporation XOM MajorintegratedOilAndGas
4 UnitedHealth Group, Inc. UNH HealthCarePlans
4 McDonald's Corporation MCD Restaurants
4 Walt Disney Company DIS Entertainment -Diversified
5 Wal -Mart Stores, Inc. WMT Discount,VarietyStores
5 Verizon Communications Inc. \/4 TelecomServices -Domestic
5 Visa, Inc. \Y BusinessServices
5 The Travelers Companies, Inc. TRV PropertyAndCasualtylnsurance
5 AT&T, Inc. T TelecomServices -Domestic
5 3M Company MMM Conglomerates
5 Coca-Cola Company KO Beverages -SoftDrinks
5 International Business Machines Corp IBM DiversifiedCom puterSystems

= Pro nehierarchické shlukovani mizeme také pouzit funkci FindCluster , pro hierarchické
shlukovani pak existuje balik Needs[“HierarchicalClustering™ “].
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Vysledky
= Primérné hodnoty ve shlucich

TableForm [Transpose [Table [
Mean[Map[Rest, Select  [shlukydata, #[[1]1]1 =1&1]1, {i, 1, pocetshluku 111,
TableHeadings - {Flatten [ {ukazatele, "Return” }1, Range [pocetshluku 13}1 7/ N;

= Na grafu prvnich dvou hlavnich komponent si zobrazime shluky, do kterych jsme spole¢nosti
DJIA rozdélili

pocetshluku;
RSet ["pocetshluku”, pocetshluku 1;

ToRForm[ {spolecnostiZKR, shluky }1

RList [
{RVector [character, {AXP, BA, CAT, CSCO, CVX, DD, DIS, GE, GS, HD, IBM, INTC, JNJ,
JPM, KO, MCD, MMM, MRK, MSFT, NKE, PFE, PG, T, TRV, UNH, UTX, V, VZ, WMT, XOM,
RAttributes [1], RVector [integer, {1,2,3,1,3,2,4,2,2,1,5, 1, 3, 2,
54,5/3,3,2,2,2,5/5,4,2,5/5,5,4 }, RAttributes (1]}, RAttributes (1]

shlukyR = RObject [shluky,
RAttributes ["names” = {"AA", "AXP", "BA", "BAC", "CAT", "CSCO", "CVX", "DD",
"DIS", "GE", "HD", "HPQ", "IBM", "INTC", "INJ", "IPM", "KO" , "MCD", "MMM",
"MRK", "MSFT", "PFE", "PG", "T", "TRV", "UNH", "UTX", "VZ", "WMT", "XOM" }11;

RSet ["shluky", shlukyR 1;

REvaluate [" {
library  (cluster )
clusplot  (data, shluky, color =TRUE,
shade =TRUE, labels =2, lines =0,main = \"Cluster Plot\" )
¥
(*Shlukova analyza v Rku  x)
REvaluate [" {
shlukovanalyza <-kmeans (data,5 )
library  (cluster )
clusplot  (data,shlukovanalyza$cluster,color =TRUE,shade =TRUE,labels =2,lines =0,
main = \"Cluster Plot\" )} 1;

Printed by Wolfram Mathematica Student Edition
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Mathematica 9 a SQL
(DatabaseLink)

m Databaselink zprostfedkovava spojeni mezi Mathematicou a databazemi

= Obsahuje “malou” databéazi, pokud uZzivatel jeSté nema k dispozici jinou

Podporuje mnoho databazi (databdzovych systému) : MySQL, PostgreSQL, SQL Server, Oracle,
Sybase a dalSi

Nabizi uZivatelské rozhrani pro generovani SQL pfikazd v Mathematice, tzv. Database Explorer

Podpora hromadnych (batch) operaci pfi praci s velkymi datasety

Pracuje se standardnimi databdzovymi typy : €isla, fetézce, binary, datetime,...

Printed by Wolfram Mathematica Student Edition
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DatabaseLink zaklady

= Nejdfive je tfeba nastaveni pfipojeni pomaoci baliku DatabaseLink
Needs ["DatabaseLink™ 1;

= Pfed tim, nez si ukdzeme Mathematické funkce, si ukdZzeme uzivatelské rozhrani, ve kterém se
daji nékteré pfikazy "naklikat" a nasledné vloZit do notebooku.

DatabaseExplorer [1

= Funkce OpenSQLConnection otevie pfipojeni do zadané databaze. Konkrétné se pfipojime a
budeme pracovat s databazi v Mathematice, ktera se jmenuje demo.

conn = OpenSQLConnection ["demo" ]

SQLConnection [demo, 1, Open, TransactionlsolationLevel - ReadCommitted ]
= Vytvofeni tabulky TestTabulka v databazi

SQLCreateTable [conn, "TestTabulka",

{SQLColumn["Cislo", "DataTypeName" - "INTEGER", Nullable - True ],
SQLColumn["Jmeno", "DataTypeName" - "CHAR"],
SQLColumn["Prijem", "DataTypeName" -» "FLOAT"1}1;

= VloZeni dat do tabulky - funkce SQLInsert

Clear [pocet, datatabulka 1;
pocet = 10;
datatabulka =
{Range [pocet ], Map [StringJoin [{{"Jméno" }, ToString [#]}] &, Range [pocet 11,
RandomReal [ {10000, 100000 1}, pocet 1} // Transpose

{{1,Jménol, 99884.5 1}, {2,Jméno2, 60535.3 },
(3, Jméno3, 64192.6 }, {4,JIméno4, 88903.5 }, {5, 6IJméno5, 84396.3 },
(6, Jméno6, 47617.3 }, {7,JIméno7,73389.3 }, {8,Iméno8, 32521.1 },
{9, Jméno9, 55706. }, {10, Jménol0, 40748.7 }}

SQLlInsert [conn, "TestTabulka", {"Cislo", "IJmeno", "Prijem" }, datatabulka ]
{(4,1,1,1,1,1,1,1, 1,1 }

= Vybér dat z tabulky - funkce SQLSelect

SQLSelect [conn, "TestTabulka", "ShowColumnHeadings" - True ] // TableForm
CISLO JMENO PRIJEM
1 Jménol 99 884.5
2 Jméno2 60535.3
3 Jméno3 64192.6
4 Jméno4 88903.5
5 Jméno5 84 396.3
6 Jméno6 47617.3
7 Jméno7 73389.3
8 Jméno8 32521.1
9 Jméno9 55706.
10 Jménol0 40748.7

= Pfidani dalSich dat do tabulky
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Clear [cisla, jmena 1;

cisla = Range [pocet, pocet +10,1 1;

jmena = Map[ StringJoin [{{"Jméno" }, ToString [#]}] &, cisla 1;
prijem = RandomReal [ {10000, 100000 }, Length [cisla 17;
novadata = Transpose [{cisla, jmena, prijem }1;

SQLlInsert [conn, "TestTabulka", {"Cislo", "IJmeno", "Prijem" }, novadata J;
SQLSelect [conn, "TestTabulka", "ShowColumnHeadings" - True ] // TableForm
CISLO JMENO PRIJEM

1 Jménol 99 884.5

2 Jméno2 60535.3

3 Jméno3 64192.6

4 Jméno4 88903.5

5 Jméno5 84 396.3

6 Jméno6 47617.3

7 Jméno7 73389.3

8 Jméno8 32521.1

9 Jméno9 55706.

10 Jménol0 40748.7

10 Jménol0 27629.8

11 Jménoll 62492.7

12 Jménol2 37564.7

13 Jménol3 35906.3

14 Jménol4 40158.1

15 Jménol5 46 459.8

16 Jménol6 60867.6

17 Jménol7 65890.2

18 Jménol8 63777.3

19 Jménol9 50268.5

20 Jméno20 74065.2

= Updatovani dat - funkce SQLUpdate

SQLUpdate [conn, "TestTabulka", {"Cislo", "IJmeno", "Prijem" },
{999, "Jméno", 0 }, SQLColumn ["Prilem" 1 > 50000 1;
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SQLSelect [conn, "TestTabulka", "ShowColumnHeadings" - True ] // TableForm
CISLO JMEN( PRIJEM
6 Jménob 47617.3
8 Jméno8 32521.1
10 Jménol0 40748.7
10 Jménol0 27629.8
12 Jménol2 37564.7
13 Jménol3 35906.3
14 Jménol4 40158.1
15 Jménol5 46 459.8
999 Jméno 0.

999 Jméno 0.

999 Jméno 0.

999 Jméno 0.

999 Jméno 0.

999 Jméno 0.

999 Jméno 0.

999 Jméno 0.

999 Jméno 0.

999 Jméno 0.

999 Jméno 0.

999 Jméno 0.

999 Jméno 0.

» Mazani dat v tabulce

SQLDelete [conn, "TestTabulka", SQLColumn ["Cislo" ] ==999]

13

SQLSelect [conn, "TestTabulka", "ShowColumnHeadings" - True ] // TableForm
CISLO JMENO PRIJEM
6 Jménob 47617.3
8 Jméno8 32521.1
10 Jménol0 40748.7
10 Jménol0 27629.8
12 Jménol2 37564.7
13 Jménol3 35906.3
14 Jménol4 40158.1
15 Jménol5 46 459.8

= Mazani tabulky
SQLDropTable [conn, "TestTabulka" 1;
= Vyuziti SQL skriptl

connpublish = OpenSQLConnection ["publisher” 1;
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SQLExecute [connpublish, "Select = from TITLES",

"ShowColumnHeadings" - True ] // TableForm
TITLE_ID TITLE TYPE
BS1001 Designer Class Action Suits business
PY2002 Self Hypnosis: A Beginner's Guide psychology
PY2003 Phobic Psychology psychology
UK3004 Hamburger Again ! mod_cook
CK4005 Made to Wonder: Cooking the Macabre trad_cook
UK3006 How to Burn a Compact Disk Null
BS1007 Modems for Morons business
PY2008 How Green Is My Valley? psychology
CP5009 The Net: Feeding Trolls and Eating Spam popular_comp
CP5010 Taiwan Trails popular_comp
BS1011 Guide to Impractical Databases business
PY2012 Know Thyself psychology
PY2013 Where Minds Meat: The Impact of Diet on Behavior psych ology
BS1014 Exit Interviews business
UK3015 Treasures of the Sierra Madre mod_cook
CK4016 Too Many Cooks trad_cook
CK4017 Let Them Eat Cake ! trad_cook
CP5018 Sticky Software: Ul and GUI popular_comp

SQLExecute [connpublish,
"Select PUB_ID, SUM (PRICE) as TotalPrice, COUNT (%) as Cnt from

TITLES group by PUB_ID", "ShowColumnHeadings" - True ] // TableForm
PUB_ID TOTALPRICE CN1
0736 70.51 6
0877 70.87 6
1389 94.88 6
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DatabaseLink - pfiklad

= Otevieni externi databaze pomoci JDBC

Needs ["DatabaseLink™ 1;
(»Needs ["JLink™  7;
AddToClassPath ["C:\\Program Files\\Microsoft JDBC Driver
4.0 for SQL Server\sqgljdbc_4.0\\enu\\sgljdbc4.jar" 1; %)
sglcon = OpenSQLConnection [JDBCI"net.sourceforge.jtds.jdbc.Driver",
"jdbc:jtds:sqlserver: //JAKUB-NTB:1433 /AdventureWorks2012;instance
SQLEXPRESSY, "Username" - "sa", "Password" - "qwertz123" ]

SQLConnection [1, Open, Catalog - AdventureWorks2012,
TransactionlsolationLevel - ReadCommitted ]

Nacteni Casove fady z dostupné databaze AdventureWorks2012 a jeji
zobrazeni

= UloZeni Casové fady do proménné query

Clear [query T;
query =
SQLExecute [sqlcon, "SELECT EmployeelD,OrderDate,sum (TotalDue ) as Total
FROM AdventureWorks2012 ]. [Purchasing ]. [PurchaseOrderHeader ]
group by EmployeelD,OrderDate
having EmployeelD =254 order by OrderDate" 1 /. SQLDateTime - Identity;

= Jedna se o zisk pfipadajici na jednoho zaméstnance za urcité obdobi, podivejme se vyvoj v Case

Clear [dataprode] 1;
dataprodej = ToExpression [Drop [#,1 ] &/@query 1;

DateListPlot [dataprodej, Joined - True ]
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Hledani adresy dle zemépisné Sifky a délky

= UloZeni zemépisné Sirky a délky do proménné queryl
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Clear [queryl 1;
queryl =
SQLExecute [sglcon, "Select distinct top 5000 SpatialLocation.Lat as L at,
SpatialLocation.Long as Long
from Person.Address a INNER JOIN Sales.SalesOrderHeader b
on a.AddressID =b.ShipToAddressID" 1;

m Zobrazeni adres na mapé

Graphics [{Red, Point /e
Map[GeoGridPosition [GeoPosition [#], "Mercator" 1[[1]1] &, {queryl }, {2}1,
Gray, Polygon [Map[GeoGridPosition [GeoPosition  [#], "Mercator"  1[[1]] &,
CountryData [#, "Coordinates" 1, {2}]1]1 &/@CountryData ["Countries" 1}]

Doplnéni jmen mén a aktualnich kurzi

Clear [currlD, seznammen, menyajmena, kurzy 1;
(currlD = SQLExecute [sqlcon,
"Select CurrencyCode, Name, ModifiedDate from [Sales 1. [Currency 1",

"ShowColumnHeadings" - True 1) // TableForm;
seznammen = Intersection [First [Transpose [currlD 11,
FinancialData ["Currencies" 117;
kurzy = FinancialData [StringJoin  [{#, " /CZK"}]] &/@seznammen;

menyajmena =
Flatten [SQLSelect [sqglcon,” [Sales ]. [Currency ]", {"CurrencyCode", "Name" },
SQLColumn["CurrencyCode" ] == #] & /@ seznammen, 1 ];
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{ConstantArray [DateString [DateString [{"DayNameShort", " ", "Day",
" " "MonthNameShort", " ", "Year" }11, Length [menyajmena ]1}11,

TableHeadings - {None, {currID [[1,1 ]],currlD [[1,2 11,

"CurrencyRate", currlD [[1,311}}]
CurrencyCode Name CurrencyRate ModifiedC
AED Emirati Dirham 5.5082 Thu 16
ALL Lek 0.1953 Thu 16
AMD Armenian Dram 0.0498 Thu 16
ANG Netherlands Antillian Guilder 11.3028 Thu 16
AOA Kwanza 0.2072 Thu 16
ARS Argentine Peso 2.987 Thu 16
AUD Australian Dollar 17.8159 Thu 16
AWG Aruban Guilder 11.2996 Thu 16
BBD Barbados Dollar 10.116 Thu 16
BDT Taka 0.2617 Thu 16
BGN Bulgarian Lev 14.0559 Thu 16
BHD Bahraini Dinar 53.6558 Thu 16
BND Brunei Dollar 15.9 Thu 16
BOB Boliviano 2.9279 Thu 16
BRL Brazilian Real 8.5511 Thu 16
BSD Bahamian Dollar 20.232 Thu 16
BTN Ngultrum 0.3285 Thu 16
CAD Canadian Dollar 18.5153 Thu 16
CHF Swiss Franc 22.2888 Thu 16
CLP Chilean Peso 0.0379 Thu 16
CNY Yuan Renminbi 3.3401 Thu 16
COP Colombian Peso 0.0104 Thu 16
CRC Costa Rican Colon 0.0405 Thu 16
CzZK Czech Koruna 1 Thu 16
DKK Danish Krone 3.6833 Thu 16
DOP Dominican Peso 0.4726 Thu 16
DzD Algerian Dinar 0.2579 Thu 16
EEK Kroon Missing [NotAvailable ] Thu 16
EGP Egyptian Pound 2.9049 Thu 16
EUR EURO 27.484 Thu 16
FJD Fiji Dollar 10.8073 Thu 16
GBP United Kingdom Pound 33.0212 Thu 16
GTQ Quetzal 2.5824 Thu 16
HKD Hong Kong Dollar 2.6083 Thu 16
HRK Croatian Kuna 3.6038 Thu 16
HUF Forint 0.0914 Thu 16
IDR Rupiah 0.0017 Thu 16
ILS New Israeli Shekel 5.7938 Thu 16
INR Indian Rupee 0.3287 Thu 16
ISK Iceland Krona 0.1752 Thu 16
JMD Jamaican Dollar 0.1904 Thu 16
JOD Jordanian Dinar 28.5996 Thu 16
JPY Yen 0.1939 Thu 16
KES Kenyan Shilling 0.2359 Thu 16
KRW Won 0.019 Thu 16
KWD Kuwaiti Dinar 715311 Thu 16
LBP Lebanese Pound 0.0134 Thu 16
LKR Sri Lankan Rupee 0.1548 Thu 16
LTL Lithuanian Litas 7.9614 Thu 16
LVL Latvian Lats 39.6201 Thu 16
MAD Moroccan Dirham 2.4517 Thu 16
MUF Mauritius Rupee 0.6708 Thu 16
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MVR Rufiyaa

MXN Mexican Peso
MYR Malaysian Ringgit
NAD Namibia Dollar
NGN Naira

NOK Norwegian Krone
NPR Nepalese Rupee
NzD New Zealand Dollar
OMR Omani Rial

PAB Balboa

PEN Nuevo So

PHP Philippine Peso
PKR Pakistan Rupee
PLN Zloty

PYG Guarani

RUB Russian Ruble
SAR Saudi Riyal

SEK Swedish Krona
SGD Singapore Dollar
SKK Slovak Koruna
THB Baht

TND Tunisian Dinar

TTD Trinidad and Tobago Dollar
TWD New Taiwan Dollar
UsD UsS Dollar

uyu Uruguayan Peso
VND Dong

XOF CFA Franc BCEAO
ZAR Rand

ZWD Zimbabwe Dollar

1.3146
1.521
6.1405
1.8643
0.1265
3.2633
0.2054
16.847
52.5435
20.232
7.2
0.4482
0.1919
6.5918
0.0044
0.6052
5.3935
3.1238
15.8991
Missing
0.6173
12.2278

3.1559

0.6721
20.229
0.9493

0.001
0.042
1.85
Missing
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Generovani procesu

Obecné difuzni procesy

= V nové verzi Mathematicy Ize také generovat obecné definované procesy.

Itouv proces

= UvaZujeme ltolv proces (X(t),t = 0) ve standardnim tvaru, tj. dX(t) = a(t,X(t)) dt + b(t,X(t))dW/ 1),
nebo v integralnim tvaru X(t) = X(tg) + ﬁa(u, X(u)) du + fob(u, X(u)) dW (u)

= Pokud je drift a n-rozmeérny vektor a difizni koeficient b matice o rozmérech nxm, proces je n-
rozmérny a je fizen m-rozmérnym Brownovym pohybem .

= Defaultné je €as ty nastaven na nulu a kovarinan¢ni matice u Brownova pohybu je jednotkova.
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Itodv proces - pfiklad

= Jednorozmérny Itoliv proces dX(t) = —(X ) - %) dt+\ 1 +X(1)? dW(t), kde X (tg) =1 a (W(t), t = 0)
je Wienerav proces

Clear [itoproc 1;

Clear [x];

itoproc = ItoProcess  [dx[t] = - (X[t]-1/2) dt +4/ (L+x[t]1"2) AMt],
X[t], {X,1},t, W =~ WienerProcess [] ];

m 5 simulaci procesu od 0 do 5 s krokem 0.01

pocetsimulaci = 5;
Table [RandomFunction [itoproc, {0.,5.,0.01 }1, {i,1,5 1}1;

ListLinePlot [%]

3
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= Vypocet stfedni hodnoty procesu v Case t

Mean[itoproc [t 1]
1

— (1 +e’t )
= Vypocet autokovarianéni funkce procesu

CovarianceFunction [itoproc, s, t ]

E e—s—t (_1 _4 eMin [s,t ] +5 eZMin [s,t ] +2 eMin [s,t ] Min [S,t 1)
4
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Plot3D [%, {s,0,5 }, {t,0,5 3}, ColorFunction - "Rainbow" ]
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Stratonovitchuv proces

= UvaZzujeme Stratonovichlv proces (X(t),t = 0) ve standardnim tvaru, tj. dX(t) = a(t,X(t)) dt +
b(t,X(t))odW (1),

= Pokud je drift a n-rozmeérny vektor a difizni koeficient b matice o rozmérech nxm, proces je n-
rozmérny a je fizen m-rozmérnym Brownovym pohybem .

m Defaultné je €as ty nastaven na nulu a kovarinan¢ni matice u Brownova pohybu je jednotkova.

Stratonovichuv proces - pfiklad
= Pro porovnani nastavime koeficienty Stratonovitchova procesu stejné, jako u ltoova.
Clear [stratproc 1;
stratproc = StratonovichProcess [dlx [t] =-(x[t]-1/2)dt + m awt ],
x[t1], {x,11}, t W =~ WienerProcess []]

StratonovichProcess H{% (172x[t})}, {{ l+x[t}2}},x [t}}, {{x3}, {11}, {t,0 }}

m 5 simulaci procesu od 0 do 5 s krokem 0.01

pocetsimulaci = 5;
Table [RandomFunction [stratproc, {0.,5.,0.01 }1. {i, 1, pocetsimulaci }1;
ListLinePlot [%]

H
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= Vypocet stfedni hodnoty procesu v Case t

Mean[stratproc [t1]
1

= Vypocet a zobrazeni autokovariancni funkce procesu

CovarianceFunction [stratproc, s, t ]

s t .
2 ez 2MNISUT Min s, t ]
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Plot3D [%, {s,0,5 }, {t,0,5 3}, ColorFunction - "Rainbow" ]

20
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Konkrétni difuzni procesy

m ZbéZné si ukaZeme i nékteré konkrétni procesy.

Ornstein-Uhlenbeck proces

= Jedna se o Ornstein-Uhlenbeck proces s konstantnimi koeficienty (ve financich znamy jako
Vasickdav model pro vyvoj drokovych sazeb), tj. (X(t),t = 0) je Ornstein—Uhlenbeck proces, pokud
se Fidi SDR ve tvaru d X (t) =60 (u — X(t)) dt + o dW (t), kde W je Wienerdv proces, u je
dlouhodoby (n&vratovy pramér), 6 je rychlost ndvratu a o je difazni koeficient.

Clear [oup];
oup = Table [RandomFunction [OrnsteinUhlenbeckProcess [0, .2, .4,0.01 1,
{0, 5,.01 1}1, {i, 1, pocetsimulaci }1;

ListLinePlot [%]

0.4

0.2

-0.4

= Vypocet stfedni hodnoty procesu v ¢ase t se startovni hodnotou X (tg) = Xq
Mean[OrnsteinUhlenbeckProcess [k, o, 6, Xo]1[t]]
(l—e’te) u+eteXy

= Vypocet rozptylu procesu v €ase t se startovni hodnotou X (tp) = Xo

Variance [OrnsteinUhlenbeckProcess [u, o, 6, Xl [t1]
(1 _ (E—Zt 9> O.2
26

= Ur€eni rozdéleni tohoto procesu v Case t se startovni hodnotou X (tg) = Xq

SliceDistribution [OrnsteinUhlenbeckProcess [, o, 6, Xo],t 1]

(1-e2t¢) o2

€]

V2o

NormalDistribution [ (1-e'9) pu+et X,

Brownuv most

= V pfipadé, Ze funkce nema Zadné argumenty, jedna se o klasicky Brown(v most definovany
jako, B(t)=W(1)-tW(1), kde (W(t), t = 0), je Wienerav proces.
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Clear [bbp1;
bbp = Table [RandomFunction [BrownianBridgeProcess [1, {0,1,0.001 1},
{i, 1, pocetsimulaci }1;
ListLinePlot [
%]

= Vypocet stfedni hodnoty procesu v ¢ase t se startovni hodnotou X (tg) = Xq
Mean[BrownianBridgeProcess [1[t1]

0

= Vypocet rozptylu procesu v ¢ase t se startovni hodnotou X (tp) = Xq
Variance [BrownianBridgeProcess [1[t1]

- (-1+t)t

CovarianceFunction [BrownianBridgeProcess [1,s,t 1]

-st +Min[s,t ]

= Pokud pfidame argumenty, ziskame tim obecnéjsi tvar Brownova mostu, tj. Brown(v most s

| 35

volatilitou o na intervalu (t1, t5), kde B(t;)=a a B(t;)=b, potom charakterisky vypadaji nasledovné

Mean[BrownianBridgeProcess [o, {t1,a }, {t2,b }1[t1]
(—a+b) (t —t1)
-t1 +1t2

a +
Variance [BrownianBridgeProcess [o, {t1,a }, {t2,b }1[t1]
((t-t1) (t-t2)0°) /(11 -t2)

SliceDistribution [BrownianBridgeProcess [o, {tl,a }, {t2,b }1,t ]

NormalDistribution [a+ ((-a+b) (t -t1l)) / (-t1 +t2),
\/(((t -t1) (t -t2)) /(11 -t2)) o]
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Zdroje

m Databaselink - DatabaseLink User Guide
m RLink - RLink User Guide
= http://coldlogics.wordpress.com

= http://www.wolfram.com/

Dekuji za pozornost.
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