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ANOTACE

Cilem této prace je vytvoreni aplikace pro vyuku a procvicovani vypoctu chovani
elektrickych obvoda podle Kirchhoffovych zakont. Ty popisuji obvody stejnosmérného
elektrického proudu. Jejich aplikace ma tu vyhodu, Ze neni matematicky slozita. Elektrické
proudy se pocitaji pomoci soustav linearnich rovnic.

Aplikace Kirchhoff byla naprogramovana v jazyce Java. Tato aplikace uvadi uzivatele
do problematiky a poskytuje prostiedi, které vede uzivatele od zakresleni obvodu az ke
konecnym vysledkim. Lze ji vyuzit pii samostudiu i pro zpestfeni Skolni vyuky. Aplikace

Kirchhoff je pln€ funk¢éni, ale jsou zde samoziejmé moznosti rozsifeni.

Kli¢ova slova: Kirchhoffovy zdkony, vyukovy software, elektricky obvod, stejnosmérny

proud, navrh obvodu

ANNOTATION

The aim of this work is to create an application for teaching and practice of calculating
the behaviour of electrical circuits using Kirchhoff's circuit laws. They describe circuits of
direct electric current. Their application has the advantage of not being mathematically
difficult. Electric currents are calculated using systems of linear equations.

The application Kirchhoff was programmed in Java. It gives users the background
information about the laws and provides an environment that guides the user from drawing
the circuit to the final results. It can be used for self study and for school education. The

application Kirchhoff is fully functional but it can be also extended.

Keywords: Kirchhoff circuit laws, educational software, electrical circuit, direct current,

electrical circuit design
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1 Uvod

Hlavnim cilem této prace je vytvoieni aplikace pro vyuku a procvicovani vypoctu
chovani elektrickych obvodi podle Kirchhoffovych zdkonti. Aplikace obsahuje stru¢ny uvod
do problematiky a poskytuje prostiedi, které krok za krokem vede uZzivatele od zakresleni
obvodu az ke kone¢nym vysledklim. Lze ji vyuzit pti samostudiu i pro zpestteni Skolni vyuky.

Kirchhoffovy zdkony popisuji chovani elektrickych obvodi stejnosmérného
elektrického proudu. Jejich aplikace ma tu vyhodu, ze neni matematicky slozita. Elektrické

proudy se pocitaji pomoci soustav linearnich rovnic.
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2 Teorie Kirchhoffovych zakont

Text této kapitoly je dostupny pfimo z aplikace a slouzi jako struc¢ny vyukovy text

urceny k pochopeni zékladu této latky.

2.1 Zakladni pojmy pouzité v aplikaci

Obvod — soustava vodicl, uzlii a komponent zobrazena na miizce

Uzel — misto styku tii a vice vodicu I
+

Komponenta — zdroj stejnosmérného proudu wm() QOum

— rezistor (odpor) D

Veétev — Cast obvodu, ktery lezi mezi dvéma uzly (vodi€ i s komponentami)
Smycka —uzaviena dréha tvorena nékterymi vétvemi obvodu

Prvek obvodu — uzel, vétev nebo smycka

2.2 Kirchhoffovy zakony

2.2.1 Prvni Kirchhoffiiv zakon

Je to v podstaté zdkon zachovani ndboje formulovany pro uzel. Proud je definovén jako
naboj, ktery protece prurezem vodicCe za jednu sekundu. Tento naboj se nemuze v uzlu ztracet,
ani hromadit. Proto plati:

Soucet proudii vchazejicich do uzlu roven souctu proudii z uzlu vychazejicich.

Znéni tohoto zdkona miize vypadat i takto: Algebraicky soucet vSech proudii v uzlu je

nulovy.
1, =0
k=1
V této formulaci je tfeba zavést znaménkovou konvenci. Obvykle maji proudy do uzlu

ptitékajici kladna znaménka, proudy z uzlu vytékajici maji znaménka zaporna.

2.2.2 Priklad

Rovnice pro uzel na obrazku vypada takto:

L+1,—I,—1,=0
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2.2.3 Druhy Kirchhoffiiv zakon

Soucet ubytki napéti na spotrebicich je roven souctu elektromotorickych napéti zdrojii.
z R I, = ZUI
k=1 =1

Pti psani rovnic podle druhého Kirchhoffova zdkona je tfeba dodrZet tento postup:

1. Vyznacime zvolené sméry proudt ve vSech vétvich. Zvlast vyznacime smér postupu
smyckou.

2. Ubytky napéti (sou¢in odporu spotiebide a proudu jim protékajiciho) zapisujeme jako
kladné, pokud souhlasi smér postupu smyckou se smérem ocekavaného proudu ve
vétvi (a jako zaporné, pokud nesouhlasi).

3. Napéti zdroji zapisujeme jako kladné, pokud smér postupu smyckou vstupuje do
zdroje zapornym polem (a jako zaporné, pokud kladnym).

Vysledek je nezavisly na zvolenych smérech proudl a postupt. Pokud se pti oznaovani

smértl proudd nezvoli spravny smér, vyjde velikost proudu zéporna.

2.2.4 Pocet potirebnych rovnic

Pro kazdy obvod lze vytvofit vétsi pocet rovnic. Nékteré z nich ale jsou jen soucty ¢i
rozdily jinych a je tedy zbytecné s nimi pocitat. Celkem je tfeba tolik rovnic, kolik je
neznamych proudu (tzn. kolik je vétvi v obvodu).

Pro rovnice prvniho Kirchhoffova zdkona plati, ze je vzdy potfeba o jednu rovnici
mén¢, nez je pocet uzla.

Rovnic druhého Kirchhoffova zakona (a tedy i nezavislych smycek) je potieba:

V—U+ 1 (Vje pocCet vétvi, U pocet uzll). Pro rovnice druhého Kirchhoffova zakona je
potfeba vybirat nezavislé smycky. Dany pocet smycek je tfeba rozdelit tak, aby kazda vétev
byla soucasti alesponi jedné smycky. Pokud jsou dodrzena tato pravidla, mély by byt smycky

nezavislé.

2.3 Dalsi informace

Pokud se zajimate o toto téma, ¢i potfebujete znat vétsi podrobnosti, doporucuji ucebni
text z knihovnicky fyzikalni olympiady, ktery naleznete na nésledujici adrese:

http://fo.cuni.cz/texty/elobvody.pdf
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3 Metodika

Pii vyvoji aplikace byl nejdiive navrzen zptsob, jakym uzivatel ur¢i podobu pocitaného
obvodu. Byla zvolena a implementovana metoda zakresleni do ¢tvercové sité pomoci mysi.
Poté bylo naprogramovano pievadéni vstupniho obvodu z miizky do logické struktury.
Logicka struktura obvodu je nezbytna pro automatické vytvoreni rovnic. Déle bylo pomoci
externi knihovny Apache Commons Math' implementovano vyfeSeni systému linearnich
rovnic.

Potom byly vytvorfeny ¢asti aplikace, které postupné vedou uzivatele od navrhu obvodu,
pfes vytvofeni rovnic az kjejich vyfeSeni a interpretaci jejich vysledk. Nakonec byla

vytvoiena napovéda a dokument uvadéjici uzivatele do problematiky (viz kapitola 2).

3.1 Pouzité technologie

3.1.1 Java SE

Java je objektové orientovany programovaci jazyk vyvinuty firmou Sun Microsystems,
ktera byla v roce 2009 koupena firmou Oracle.

Objektoveé orientované programovani (zkracené OOP) je zplisob programovani, kdy se
feSeny problém rozdé€li na objekty, které maji definované vlastnosti a metody, které je mozno
na nich provadét. Objekty stejnych vlastnosti jsou instancemi jedné tiidy (Class).

Java je interpretovany jazyk, to znamend, ze programator vytvaii tzv. mezikod, ktery je
nezavisly na opera¢nim systému a typu zatizeni. Aplikace potom funguje na kazdém zatizeni,
které ma nainstalovano interpret Javy, tzv. virtualni stroj (JVM — Java Virtual Machine), je to
tedy aplikace multiplatformni.

Pro vyvoj aplikace jsem pouzil vyvojové prostiedi NetBeans IDE.

3.1.2 HTML

HTML (z anglického HyperText Markup Language, hypertextovy znackovaci jazyk) je
jazyk pro vytvareni stranek v systému World Wide Web, ktery umoznuje publikaci stranek na
Internetu. Je charakterizovan mnoZzinou znacek a atributii, které slouzi prevazné k formatovani

obsahu stranky. V této aplikaci byl pouzit pro formatovani textii (napoved, popisii prvki atd.).

' Vice informaci a zdrojové kody knihovny na http://commons.apache.org/math/



http://commons.apache.org/math/
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3.1.3 SVN

Pii vyvoji jsem pouzil systém Apache Subversion (zkrdcené SVN), ktery umoziuje
spravu verzi zdrojového kodu. V ptipadé chyby ve vyvoji pak umoznuje navrat ke starSim
verzim zdrojového kodu bez jinak zdlouhavého opravovani.

K tomuto uUc¢elu jsem vyuzil software TortoiseSVN. Tento SVN klient umoZziuje

vyuzivat technologii SVN pod Microsoft Windows a je zdarma.

3.2 Nékteré resené problémy s implementaci

3.2.1 Java Web Start

Software Java Web Start (JWS) umoziuje spustit Java aplikace jednoduchym kliknutim
na odkaz v prohlizeci bez zbytecné slozitého stahovéani a instalace aplikace. Usnadnénim
pristupu se zvysuje potencidlni vyuziti aplikace, ale pro tvirce, ktery s JWS nema zkusSenosti,
piinasi spoustu problémti.

Odkaz spoustéjici aplikaci ukazuje na Java Network Launching Protocol (.jnlp) soubor,
ktery zajisti automatické staZzeni a spusténi aplikace. Bylo vSak obtizné nalézt spravnou
podobu JNLP souboru, aby spusténi fungovalo, protoze nesrozumitelné chybové hlasky Javy
vubec nepomahaly v odstranéni jejich pficin.

Dale bylo tfeba nalézt spravny zpusob piipojeni zdrojovych souborii aplikace, protoze
JWS kviili bezpecnosti uzivatele poskytuje jen velmi omezené moznosti ptistupu k soubortim.
Spravnym zptusobem nakonec bylo pfibaleni zdrojovych dat pfimo do JAR souboru
prostiednictvim upravy souboru build.xml, ktery obsahuje informace jak celou aplikaci

sestavit ze zdrojovych kodu.

3.2.2 Externi matematicka knihovna Apache Commons Math

Vyhodou pouziti externi knihovny k feSeni soustav linedrnich rovnic bylo uSetfeni
prace. Ale i tato cesta méla své obtize. Pouzitd knihovna prochdzi neustdlym vyvojem
a zdokonalovanim, o néco hife je na tom jeji dokumentace. Nasel jsem névod, jak pomoci
knihovny feSit dany problém, ale nebyl aktualni. Nékteré tiidy a funkce od doby napsani
navodu zménily sva jména nebo strukturu. Nakonec jsem problém vyiesSil vyhledanim

ekvivalentniho postupu piimou inspekci zdrojovych kodt knihovny.




Vyukovy software — Kirchhoffovy zakony Jakub Hrncit, 2011

4 Popis aplikace

4.1 Sifitelnost

Aplikace je bezplatné pfistupnd na internetové adrese http://kirchhoff.gfxs.cz. Uzivatel
ji mize bud’ oteviit ptimo pifes prohlize¢ pomoci Java Network Launching Protocol, nebo
stahnout JAR soubor, pro jehoz spusténi musi mit uZzivatel nainstalovano Java Runtime

. 2
Environment”.

4.2 Zplsob pouziti ve vyuce

Aplikace je vytvorena tak, aby mohl uzivatel latku pochopit sam. Je tedy urcena hlavné
pro mimoskolni vyuku a procvicovani, ale 1ze pouzit i jako zpestieni vyuky ¢i jako pomtcka
pro rychlé feseni zakladnich uloh na Kirchhoffovy zdkony.

Pro skolni vyuku s pomoci této aplikace je idedlni, pokud mize probihat v pocitacové

ucebné. Kazdy student tak miZze individuelné pouzivat aplikaci pro feseni uloh.

4.3 Strucny popis aplikace

Aplikace se méni pii prochdzeni jednotlivych fazi feseni ulohy, zékladni rozvrzeni se
vSak neméni. V hornim tadku jsou tlacitka pro ovlddani postupu mezi fizemi a zplsobu
zobrazeni obvodu, vlevé cCasti je miizka s obvodem. V pravé c¢asti jsou informace pro
uzivatele, jako je nadpovéda pro danou fazi feSeni nebo rovnice a jejich feSeni. Mezi miizkou
aobvodem jsou vprvni fazi nastroje na upravu obvodu, v dalSich fazich informace
o jednotlivych prvcich obvodu. Pomér mista uréeny pro informace a pro nakres lze ovladat
tazenim levé hrany informacniho panelu. Informacni panel lze také maximalizovat nebo

docasn¢ skryt.

=10] =}
O progeamu
B =] Velkost mity ¢ voa
o2 i) | Navod na vytvoreni obvodu
B Vodice
| Hajdve zatndte aii veditd. Pamatue, 22 na

| haddou komgonentu (zdra & rezistor) bodete
B | potfebovat jedna politko s rovnfm vodiZam
Uiprava komponent | NIKTESIBNI Vodits

| Kikendte bevyrm Uaditer myd o tibnéte f v iddiu
25 | b shoupei miity

| Cdstrankni vodile (£dst sbvedu)

| Kiikndas pemym tiaditam myfi a tihndta ji

| podobing jako ph kresteni. Tolo odstrani viechny
| vedife a komponenty ve sméu mazin

Uzty
| Utzly progeam tvali automaticky. Pokud budeta
| (napi” pit kiifeni vodifh) potiebovat pidat &
| odeteat uzel, poudifte plishiling talitka

| Komponenty

| PHaini kempanenty

| Knkenutim aznatte rovy Gsek voedite. Ma panei

| Uprava komponent zadejte hodnotu

| charakeristické veliiny a kiiknéte na tlatiko

| Biidat zdroj/Piidat rezistor

| Pauiwits desatinnc Edrku, plesnast masimalng
| na tisicimy, maxemdini podet Cishe v Zapisu je T

| Zm@&na hodnoty charakteristicke veliéiny
- | Klikmutim aznaite koenponentu. Na panely

i ' ' ' Uorava kempsnent zadsie hodastu = Obrazek 1 — Zakladni vzhled aplikace

2 dostupné zdarma na internetu — napk.: http://www.java.com/download/

11
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5 Priivodce ovladanim aplikace

5.1 Navrh obvodu

Nejprve je tieba vytvorit obvod. Nahled aplikace je na obr. 2. Uzivatel bud’ vymysli
vlastni obvod, nebo do aplikace piekresli jiz zadany obvod (napf. z ucebnice). Pi kresleni
obvodu se uzivatel fidi podrobnou népovédou vpravo. Obvod je kreslen pro piehlednost do
tvercové sité. Ctvercova sit ma nevyhodu, Ze do ni nelze zakreslit uzel, kde se stykaji vice
nez 4 vodie. Ve vétSin€ tloh se ale tato situace nevyskytuje, ptipadné ji lze uskutecnit
postupnym vétvenim s vice uzly za sebou.

Kdyz ma uzivatel obvod hotov, stiskne tlac¢itko Zpracovat obvod. Program zadany
obvod vyhodnoti, a pokud nalezne nedostatky zabranujici provedeni vypoctu, upozorni na né
uzivatele a nedovoli mu pokraCovat, dokud je neodstrani. Typickym problém muze byt

naptiklad zkratovani obvodu nebo vyskyt vice nezavislych obvodu.

rchoft STe |
/@) /e ”: 1 :} Zpracovat obvod Zménit c
5 125 & |- Velikost ml"i'ﬂ&y—l Mavod |

A
¥

7 .I -/ Poznamka: mnozsyi mista pro zobrazeni npovédy i mfizky mizete
a: | regulovat tazeni a levérn okraji napovédy. Pomoci
| Y ojihelnicki n Ize napovédu take Upiné schovat &
+ maximalizovat.
o] !_:| |
9 0.8 4 Feni
o 3 Navod na vytvoieni ocbvodu

Vodice
: | Nejdfive zaénéte siti vodiéh. Pamatujte, Ze na kazdou
@ Zadejte hodnoll: | “lcomponentu (zdroj i rezistor) budete potfebovat jedno politka
OdporiNapéti (QV) | | s rovnym vodidem. =

—7||:| Nakresleni vodicée

|| Kliknéte levym tlagitem my3i a tahnéte ji v fadku nebo sloupci

| miizky.

;;Fstranéni vodice (éasti obvodu)
[ Kiiknéte pravym tlagitem mySi a tahnéte ji podobné jako pfi
:|| kresleni. Toto odstrani vSechny vodice a kompaonenty ve sméru
- mazani.
| Uzly ]
“| Uzly program tvofi automaticky. Pokud budete (napf. pfi kfizeni
| 7| vodiéd) potfebovat piidat &i odebrat uzel, pouZijte pfisludna

| tlagitka.

Komponenty

‘| PFidani komponenty .

|| Kliknutim oznatte rovny Usek vodi€e. Na panelu Uprava

‘| komponent zadejte hodnotu charakteristické veli¢iny a kliknéte
[ na tlacitko Pridat zdroj/Pfidat rezistor.

“| PouZivejte desetinnou &arku, pfesnost maximalné na tisiciny,

q m ol || maximalni potet Eislic v zapisu je 7.

Obrazek 2 — Navrh obvodu

-

4]

1. Horni panel — pfesun mezi fizemi, novéa miizka, zvétSeni/zmenSeni miizky

2. Miizka s obvodem — zluté vybarveni pole znamena, Ze je toto pole vybrano pro editaci

3. Informacni panel — v prvni fazi obsahuje kompletni navod na vytvoteni obvodu.

4. Nastroj Velikost miizky — umoziiuje rozsifovat miizku do 4 smérii a ofiznuti prazdnych
okrajii

5. Nastroj Uprava komponent — umoziiuje piidavat a odebirat komponenty a ménit jejich

vlastnosti
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5.2 Tvorba rovnic

V této fazi (obr. 3) je na uzivateli, aby si na papite (v sesité) vytvoftil rovnice pro tento
obvod. Postup na jejich vytvoieni je popsan v ndvodu. Uzivatel mize vyuzit také popist a
vyznaeni jednotlivych prvkii obvodu. Aplikace zvoli sméry proudii ve vétvich a vybere
smycky, ze kterych je tfeba vytvofit rovnice. Pokud mé uzivatel rovnice hotovy, nebo si nevi

rady, stiskne tlacitko Ukazat rovnice.

£ o =il
B 2 Lo Ukazatrownice Zménit obvod
T i prvia obvody i
12,5 — | [
Vétev 3 | | Navod na vytvofeni rovnic —
Vet prochazi proud I, Pokud nevite, jak vytvafet ice, predtéte sitento
manual
Celkowy odpor vétve je R=50
Prvky obvodu
Kampananty, Podrobnosti k jednotlivym BMRm obvadu zobrazite
Zdroj U=93V kliknutim na East obvodu v seznamu.
0.5 Rezistor R=50 A

Kazda vétev je oznacena Eislem. Proud v této vétvi
zatime [, kde x je &islo vétve. Zvoleny smér proudu

7 e znaCen Sipkami na koncich vétve.
Smyéky
/ Smytky program generuje automaticky tak. aby

pokud moZna minimalizoval velikost rovnic. Existuje
vice mozZnosti jaké smy&ky pouZit, program ale bude
vytvaret rovnice podle smycek uvedenych v seznamu.
Smycky jsou znaceny postupné pismeny a &isly
Eujicimi uzly a vétve v pofadi. které je dino

zvolenym smérem postupu smyckou. Tento smér je
také znafen zvy3ujici se sytosti barvy pfi vybrani
|| “f smyEky v seznamu.

- e Ki ry zakony
Uzel A || | Prvni Kirchhoffuv zikon
Algebraicky soucet vech proudd v uzlu je nulovy.
el Znaménkova konvence: Proudy do uzlu pitékajici
Vétev 1 maji kladna znaménka, proudy z uzlu vytékajici maji
IVetey 2 znaménka zapoma.
@3 Druhy Kirchhotfiv zikon
Smytka A1B2 Soutet Ubytkd napsti nads;poﬁebiéfch e roven
o souétu elektromatorickych napéti zdrojil.
HERE AR Znaménkava konvence:
Ubytky napéti zapisujeme jako kladné, pokud
souhlasi smér postupu smyckou se smérem
ofekavaného proudu ve vétvi (a jako zaporné, pokud
nesouhlasi).
MNapéti zdroji zapisujeme jako kladné, pokud smér

postupu smyékou vstupuje do zdroje zapomym
pdlem (a jako zapome, pokud kladnym).

Pocet potiebnych rovnic

Rovnic prniha Kirchhoffova zékona: U- 1
Rownic druhého Kirchhoffova zékona: V- U+ 1
(Vje pocet vétvi, U potet uzld)

41 ¥ -

Obrazek 3 — Tvorba rovnic

1. Stru¢nd napoveda k vytvoreni rovnic (Podrobné verze je dostupna pies odkaz v napoveédeé —
viz kapitola 2)

2. Seznam prvkl — seznam uzli, vétvi a smycek obvodu

3. Vlastnosti prvku — po vybrani prvku ze seznamu se zobrazi jeho popis, je-li k dispozici

4. Po vybrani prvku ze seznamu se prvek vyznaci zelenou barvou v obvodu
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5.3 Vypocet rovnic

V této Casti si uzivatel zkontroluje rovnice (obr. 4), jestli je vytvoril spravné. Pokud ma
n¢jakou nejasnost, v zalozce Navod se stdle nachdzi navod na jejich vytvofeni, ktery by
spole¢né s vyslednymi rovnicemi mél vést k pochopeni systému. Je na uzivateli, zdali rovnice
spoCitd (z divodi procviceni doporuceno), nebo rovnou piejde stiskem tlacitka Spocitat
rovnice k jejich fesenim.

[ Navod | Rovnice |

Vytvofené rovnice

[ b

| Prvni Kirchhoffav zakon
|ithti5=0

| Druhy Kirchhoffuv zakon
1950, +051,=0
195, +50;,=9

Obrazek 4 — Vytvorené rovnice zobrazené v informacnim panelu

5.4 Interpretace reseni

V této fazi jsou uzivateli zobrazena numerickd feSeni rovnic (obr. 5). Pokud vysly
vSechny proudy jako kladné, odpovidaji ur¢ené smeéry proudu v nakresu smérim skute¢nym
atuloha je vyfeSena. Ve vétSingé piipadii se to ale nestdva a feSeni je tieba spravné
interpretovat. Spolecné s feSenim rovnic se zobrazi 1 pokyny k jejich interpretaci. Stisknutim
tlac¢itka Aktualizovat obvod se zméni sméry proudd a popisy tak, aby odpovidaly

vypoctenym a spravné interpretovanym vysledkim.

B o . =lofx]]

ClpS @ 2 Aktualizovat obvod Zménit obved
12,5 = i =] : Navod | Ronice | ReSeni |

Vétev 3 | | Vypoétené hodnoty proudu =

Vet prochazi proud [, = 1.6401 A

05

Celkovy odpor vétve je R=50

Komponenty
Zdroj U=9V
Rezistor R=5 () U=8.2005V

Uzel A
Uzel B
Vétev 1
Vétew 2
ey 3

|Smyéka A 182
|Smycka A 183

{h=004104
=151 a
|1=1s01A

-| Zapomé hodnoty u nékterych velikosti proudd znamenaji, Ze
| proud danou vétvi proudi ve skute&nosti opa&nym smérem,
“Ilnez jsem zvolili. Jeho smér je tedy opacny, neZ jak ukazuji
-|| Sipky v nakresu.

:| Pokud zvolené sméry proudu nesouhlasi s vyslednymi,

:| miZete jejich sméry v nakresu zménit klepnutim na tladitke
| Aktualizovat abvod (budou upraveny i piislusné hadnoty

‘| proudii v popisech prviii obvadu).

| Pokud je hodnata proudu nula, proud touto vétvi vilbec

:{ neteCe, nebo je men5i neZ 0,1 mA

Obrdzek 5 — ReSeni rovnic a jejich interpretace
Vysvétlivky nasleduji na dalsi strané

L 14 ]
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1. Vysledna numericka feSeni a pokyny k jejich interpretaci
2. Plvodni rovnice jsou stale k dispozici v zdloZce Rovnice

3. Popis prvki je doplnén o vypoctené hodnoty.

5.5 Konecny vysledek

V této fazi (obr. 6) je uloha hotova, uzivatel vidi ndkres obvodu se spravnymi sméry
proudu. V popisech prvk obvodu si mulze prohlédnout hodnoty proudi a napéti

v jednotlivych vétvich.

Kirchhoff - S o 1

» 2 i Aldualizovat obvod Zménit obvod 0 programu
<[ Viastnostipvkuobvodu 4/ na = e
5 12,5 = e Navod | Rownice | ReSeni |
Uzel A | Vypoctené hodnoty proudu —
Do uzlu vchazi proudfy : 1, =00410 A
Iy =1,6401 A :
7 uzlu odehézi proudly o= 1s%a
+ 4 1, =0041 A |l=1.6401A
g 05 LR +| Zapomé hodnoty u nékterych velikosti proudd znamenaji, Ze
2 +| proud danou vétvi proudi ve skuteénosti opaénym smérem,
— |l nez jsem zvolili. Jeho smér je tedy opacny, neZ jak ukazuji
*{ Zipky v nékrasu.
2 7 #| Pokud zvolené sméry proudu nesouhlasi s wslednymi,
3 1 | miZete jejich sméry v nakresu zménit klepnutim na tlacitka
:| Aktualizovat obvod (budou upraveny i pfisluSné hodnoty
L1 | proudii v popisech prvki obvodu).
Pokud je hodnota proudu nula, proud touto vétvi wibec
B netete, nebo je men3ineZ 0,1 mA.
-5 TS
A =
Uzel B
Vétev 1
Wétev2
Vétev3
Smycka A 18,2
Smycka A1,B,3
< [+ | = &

Obrazek 6 — Konecny vysledek — obvod se spravinymi smery proudii a popisy prvkii
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6 Vnitrni struktura aplikace

Tato kapitola obsahuje zjednoduseny pohled uréeny pro nastinéni fungovani aplikace.
Zajemci o konkrétni detaily si mohou zdrojovy kod prohlédnout v Pfiloze nebo na internetu

(http://kirchhoff.gfxs.cz).

6.1 Zakladni rozvrzeni

Zakladni rozvrzeni (obr. 7) je zobrazeno formou UML tfidniho diagramu (stejnou
formou jsou zobrazena i podrobnéjsi schémata nize). Vysvétlivky k diagramim jsou na obr. 8.

Zdrojovy koéd je rozdélen do dvou baliki  (package) ApplicationLayer
a PresentationLayer. Balik PresentationLayer zpracovdva kontakt suZzivatelem (grafické
prostiedi, zpracovava vstupy, zobrazuje vystupy). Balik ApplicationLayer obstaravéa vnitini
operace aplikace (zpracovani obvodu, generovani a pocitdni rovnic). Hlavni tfidy baliki
komunikuji ptes rozhrani I4plicationLayer a IPresentationLayer. Data obvodl jsou ulozena

ve tfid¢ CircuitGrid (formou mtizky) a Circuit (formou logického grafu).

package ApplicationLayer package PresentationLayer

ApplicationLayer O
IPresenta ticm

MainForm

IApplicationLayer

Circuit CircuitGrid

Obrazek 7 — Zakladni rozvrzeni aplikace
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trida implementuje Q

rozhrani
A - A obsahuje B B
A A je podtfidou B B

(=

A A realizuje metody B B
1=

Obrazek 8 — Legenda k UML diagramuim (Obrazky 7, 9, 10)

6.2 PresentationLayer

Balik PresentationLayer (obr. 9) je rozdélen na dva podbaliky: Forms a CircuitGrid.

Forms upravuje uzivatelské rozhrani, jeho hlavni tfidou je MainForm — hlavni formulaf,
do kterého jsou vlozeny panely umoznujici ménit obvod a informovat uzivatele. Aktuélni stav
aplikace je urcen zvolenou hodnotou z vyctu (enumeration) MFState. Uzivatelské vstupy jsou
zpracovavany tiidami ComponentPanel (iprava komponent), ResizePanel (zména velikosti
miizky) a GridPanel (samotné kresleni ¢asti obvodu).

CircuitGrid obsahuje vSechny informace v mfizce. Hlavni tfida téhoz jména obsahuje
do tadek uspotadané potomky ttidy GridField, zastupujici rizné druhy jednotlivych poli¢ek

miizky (uzly, vodice, prazdna pole, ...).
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package PresentationLayer

O GridPannel | —
IPresen ta&onlaver package CircuitGrid
| | z/ "1 CircuitGrid CircuitGridLine
\ packagm::y
MainForm <<enumeration=> ,’r,'l
| MFState 7§
o GridField

b

ComponentPanel g /f %
T GFEmpty | | GFSource | | GFResistor | | GFWire
ResizePanel

r

GFNode

CircuitPanel InfoPanel

Obrazek 9 — Struktura baliku PresentationLayer

6.3 ApplicationLayer

Balik ApplicationLayer (obr. 10) obsahuje stejnojmennou hlavni tfidu, podbalik Circuit
a nékolik dalsich ttid.

Pii zpracovavani vstupu piedd tfida ApplicationLayer data z mfizky tfidé¢
ConvertToLogic, ktera vytvori logicky ekvivalent obvodu — graf slozeny z uzlti (Node) a vétvi
(Branch) obsahujicich komponenty (Component).

Potom jsou metodou Uplného stromu (podrobné popsdna v [2]) vygenerovany smycky
(Loop). Existuje mnoho kombinaci smycek, které fesi zadanou tlohu. Soustavy rovnic z nich
vytvorené jsou ale rozdilng slozité — maji sice vzdy stejny pocet rovnic, ale délka jejich zapisu
muze byt zbytecné slozitd. Proto aplikace najde vétSi pocet systémil smycek (amérny poctu
vétvi) a porovndnim poctl ¢lentl rovnic vybere ty smycky, které jich maji nejméné.

Kdyz jsou smycky hotovy, program vytvoii soustavu rovnic (Equations). Rovnice jsou
uspotadany do matice a pomoci externiho baliku Apache Commons Math® vypo&itany.

Pokud cel¢ zpracovani obvodu probéhlo bez chyb, je uzivatel proveden jednotlivymi

fazemi feSeni ulohy. Pokud nastane chyba, znamena to, Ze navrzeny obvod ma néjakou vadu.

3 Vice informaci a zdrojové kody knihovny na http://commons.apache.org/math/
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Aplikace podle typu chyby, ktera se objevi béhem zpracovani, ur¢i vadu obvodu a ozndmi
uzivateli pravdépodobnou vadu.

V baliku se nachazi také tfida NumOp, ktera zajist'uje operace s desetinnymi Cisly jako

je zaokrouhlovani na urcity pocet desetinnych mist ¢i jejich formatovani pro vystup.

package ApplicationLayer

ConvertTologic

package Circuit wytvar &.
Circuit ApplicationLayer
IApplicationLayer
generuje
MHode Equations
Branch
s
\\ " Loop
$ \l‘ T wychazi z Equation NumOp
Component % s -leapem--mmmams -

Obrazek 10 — Struktura baliku ApplicationLayer
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7 Zaveér a diskuse

Uspésné se mi podafilo vytvofit aplikaci Kirchhoff, slouZici k vyuce zakladni latky
Kirchhoffovych zakoni. Krok za krokem provede uzivatele zaklady teorie a feSenim béznych
uloh.

Aplikace je pouzitelna jak pro tfidy, tak pro jednotlivce. Software je volné dostupny na
internetu (http://kirchhoff.gfxs.cz).

Aplikace Kirchhoff je pln¢ funkc¢ni. Jsou zde samoziejmé moznosti rozsifeni — napf.
moznost ukladdni a nacitdni vytvofenych obvodi, nabidka vlastnich uloh, implementace

dalsich typi uloh, tvorba anglické jazykové verze atd.
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Priloha - zdrojovy kod aplikace Kirchhoff

Tato ptiloha obsahuje okomentovany zdrojovy kod aplikace vytvoreny autorem (bez kodu externi knihovny).
Jednotlivé soubory jsou oddéleny nadpisem Soubor a relativni adresou souboru. Struktura slozek odpovida
struktute balikti popsané v kapitole €. 6.

Zdrojovy kod je také ke stazeni na strankach http://kirchhoff.gfxs.cz.
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Soubor:
Jsrc/ApplicationLayer/ApplicationLayer.java

package ApplicationLayer;

import Applicationlayer.Circuit.Circuit;

import PresentationlLayer.*;

import Presentationlayer.Forms.MainForm;

import Presentationlayer.Grid.CircuitGrid;

import java.io.BufferedReader;

import java.io.IOException;

import java.io.InputStream;

import java.io.InputStreamReader;

import
org.apache.commons.math.linear.SingularMatrixException

7

/**

*

* @author Jakub Hrncir (2010)

*/
public class ApplicationLayer implements
IApplicationLayer {

public static ApplicationLayer self = new
ApplicationLayer () ;

private IPresentationLayer pl;

private CircuitGrid cg;

private Circuit c;

private Equations egs;

private ApplicationLayer () {
}

/**
* spusténi a inicializace
*/
public void run() {
cg = CircuitGrid.self;
eqs = Equations.self;
pl = new MainForm() ;
}

/**
* zpracuje obvod, vytvori a vypocitd rovnice (aby
se zjistilo, zda je sprdvné navrzen)
* nechd zobrazit prvky obvodu
*/
public void processCG() {
cg.setMarks () ;
c = ConvertToLogic.self.convert();
try {
c.markBranches () ;
c.generateLoopSystems () ;
egs.generateEquations (c) ;
egs.count (c) ;
pl.showBranches (c) ;

} catch (IndependentCircuitsException e) {
pl.showErrorMessage ("Obvod se
pravdépodobné skladdd z vice nezavislych obvodud a nema

smysl jej poclitat jako celek.");
} catch (ShortCircuitException e) {
pl.showErrorMessage ("Obvod je zkratovany
nebo obsahuje paralelni prazdné vétve!\nObvod obsahuje
smycku s nulovym odporem a nemd smysl Jjej
pocitat.\nOdstrarite pfebytecné prazdné vétve nebo
doplnte chybéjici odpory.");

} catch (EmptyLoopException e) {
pl.showErrorMessage ("Obvod se
pravdépodobné skladdd z vice nezavislych obvodud a nema

smysl jej poc¢itat jako celek.");
} catch (SingularMatrixException e) {

pl.showErrorMessage ("Obvod se
pravdépodobné skladdd z vice nezavislych obvodd a nema
smysl jej poc¢itat jako celek.");
}
}

/**
* nechd zobrazit rovnice
*/
public void generateEquations() {
pl.showEquations (egs.equations);

}
/**

* nechd zobrazit reseni rovnic
*/
public void solveEquations () {
egs.saveSolution(c);
pl.showSolution (egs.getSolution(),
c.needInterpretSolution());

}
Vit

* Interpretuje vysledky (zdporné a nulové
hodnoty proudu)
*/
public void interpretSolution() {
c.interpretSolution();
pl.interpretSolution();
}

public static String loadFileToString(String path)

InputStream in = null;
String lines = "";
try {
in =
MainForm.class.getResourceAsStream (path) ;
BufferedReader reader = new
BufferedReader (New InputStreamReader (in)) ;
String line = null;
while ((line = reader.readLine()) !'= null)

lines += line;
//System.out.println(line) ;

}
} catch (IOException ex) {
System.err.println (ex) ;

} Finally {
if (in != null) {
try {

in.close();
} catch (IOException ex) {
}
}

}
return lines;

Soubor:
Jsrc/ApplicationLayer/Circuit/Branch.java

package ApplicationLayer.Circuit;

import ApplicationLayer.NumOp;

import Applicationlayer.Position;

import Applicationlayer.Direction;

import Presentationlayer.Grid.CircuitGrid;
import Presentationlayer.Grid.GFNode;
import java.util.ArrayList;

import java.util.Iterator;
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/**
*
* @author Jakub Hrncir (2010)
*/
public class Branch implements Highlightable {

public ArrayList<Node> nodes = new
ArrayList<Node> (2) ;

public Arraylist<Direction> directions = new
ArrayList<Direction>(2);//sméry, kterymi vétev zacind
a konc¢i (které &dsti uzll patri k vétvi)

public ArraylList<Component> components = new
ArrayList<Component>(8) ;

private ArrayList<Position> positions = new
ArrayList<Position> () ;

public int current = 1;//smér proudu: 1 = od
nodes.get (0) do nodes.get (1)

private double 1;

private int mark;

public Branch (Node nodeA, Direction dirA, Node
nodeB, Direction dirB, ArrayList<Component>
components, ArrayList<Position> positions) {
nodes.add (noded) ;
nodes.add (nodeB) ;
directions.add (dirA);
directions.add (dirB);
this.components = components;
this.positions = positions;

}

public boolean hasNode (Node node) {
return (nodes.contains (node)) ;
}

/**
* @param node jeden uzel
* @return ten druhy uzel/null, pokud ho
neobsahuje
*/
public Node otherNode (Node node) {
if (hasNode (node)) {

return (node == nodes.get(0)) ?
nodes.get (1) : nodes.get(0);
} else {

return null;
}
}

/**
* @return smér vétve od daného uzlu/null, pokud
uzel neobsahuje
*/
public Direction getDirection (Node node) {
if (nodes.get(0).equals(node)) {
return directions.get (0);
}
if (nodes.get(l).equals(node)) {
return directions.get (1) ;
}
return null;
}

/**
* @return oznaceni smyCky - ndzev do listu
*/
@Override
public String toString() {
return ("vétev " + mark/* + "\n " +
nodes.get (0) .toString() + " Dir: " + directions.get (0)
+ "\n Comp: " + components.size() + "\n " +
nodes.get (1).toString() + " Dir: " + directions.get (1)
+ "\n---\n"*/);

}

/**
* @return pozice poli vétve vcietné uzlu
*/
public ArraylList<Position> getPositions() {
ArrayList<Position> poss = new
ArrayList<Position>();
poss.add (nodes.get (0) .pos) ;
poss.addAll (positions) ;
poss.add (nodes.get (1) .pos) ;
return poss;
}

/**
* @return pozice poli v poradi od daného uzle
(véetné daného uzle)
*/
public ArraylList<Position> getPositions (Node
fromNode) {
ArrayList<Position> poss = new
ArrayList<Position>();
if (nodes.get (0).equals (fromNode)) {
poss.add (nodes.get (0) .pos) ;
poss.addAll (positions) ;

} else {
poss.add (nodes.get (1) .pos) ;
for (int i = positions.size() - 1; i >= 0;
i--) |
poss.add (positions.get (i));
}
}
return poss;
}
/**
* @return celkovy odpor vétve (vzdy kladny)
*/

public double getResistance() {
double resistance = 0;
Iterator<Component> it =
components.iterator();
Component c;
while (it.hasNext()) {
c = it.next();
if (!c.isSource) {
resistance += c.resistance;
}
}
return NumOp.roundDouble (resistance) ;
}

/**
* @return soulet napéti zdroji ve vétvi vétvi
(kladny, pokud + sméruje k nodes.get (1))
*/
public double getvVoltage () {
double voltage = 0;
Iterator<Component> it =
components.iterator () ;
Component c;
while (it.hasNext()) {
c = it.next();
if (c.isSource) {
voltage += (c.plusNode ==
nodes.get(l)) ? c.voltage : -c.voltage;
}
}
return NumOp.roundDouble (voltage) ;
}

public Node getFirstNode () {
return (current != -1) ? nodes.get (0)
nodes.get (1) ;
}
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/**
* @return the T
*/
public double getI() {
return I;
}
/**
* @param I the I to set
*/
public void setI(double 1) {
this.1 = I;
}
/**
* @return potrebuje zménit smér v nadkresu?
*/

public boolean needInterpret() {
return (I <= 0);
}

/**
* zméni sméry proudu v ndkresu, aby odpovidaly
kladé hodnoté proudu
* odstrani smér proudu v ndkresu, pokud proud
vétvi netece
*/
public void interpretSolution() {
if (I <0) {
current = -current;
this.I *= -1;
for (int i = 0; 1 <= 1; i++) {
Node node = nodes.get (i);

( (GFNode)
CircuitGrid.self.get (node.pos)) .invertCurrent (directio
ns.get (1))

}
}
if (I ==0) {
current = 0;
for (int i = 0; 1 <= 1; i++) {

Node node = nodes.get (i) ;

( (GFNode)
CircuitGrid.self.get (node.pos)) .setCurrent (directions.
get (i), 0);

}
}
}
/**
* @return the mark
*/

public int getMark() {
return mark;
}

/**
* @param mark the mark to set
*/
public void setMark (int mark) {
this.mark = mark;
nodes.get (0) .node.setBranch (directions.get (0),
mark) ;
nodes.get (1) .node.setBranch(directions.get (1),
mark) ;
}
}

Soubor:
Jsrc/ApplicationLayer/Circuit/Circuit.java

package ApplicationlLayer.Circuit;

import Applicationlayer.Applicationlayer;
import Applicationlayer.EmptyLoopException;
import Applicationlayer.Equations;

import ApplicationlLayer.IndependentCircuitsException;

import ApplicationLayer.NumOp;

import Applicationlayer.Position;

import Applicationlayer.ShortCircuitException;
import Applicationlayer.Direction;

import Presentationlayer.Forms.MFState;

import java.util.ArraylList;

import java.util.Iterator;

import java.util.NoSuchElementException;

/**
*
* @author Jakub Hrncir (2010)
*/

public class Circuit {

public ArrayList<Node> nodes = new
ArrayList<Node> (20) ;

public ArrayList<Branch> branches = new
ArrayList<Branch> (20) ;

public ArrayList<Branch> tree = new
ArrayList<Branch>(20) ;

public ArrayList<Branch> outoftree = new
ArrayList<Branch> () ;

public ArrayList<Loop> loops = new
ArrayList<Loop> () ;

private ArrayList<ArrayList<Branch>> trees = new

ArrayList<ArrayList<Branch>>();

private ArraylList<ArrayList<Branch>> outOfTrees
new ArrayList<ArrayList<Branch>>();

private ArraylList<ArrayList<Loop>> loopSystems
new ArrayList<ArrayList<Loop>>();

/**
* vytvori prdzdny obvod
*/

public Circuit() {

}

public Circuit (ArrayList<Node> nodes,
ArrayList<Branch> branches, ArrayList<Branch> tree,
ArrayList<Branch> outoftree, ArrayList<Loop> loops)
this.nodes = nodes;
this.branches = branches;
this.tree = tree;
this.outoftree = outoftree;
this.loops = loops;
}

public boolean hasNode (Position pos) {
Iterator<Node> it = nodes.iterator();
while (it.hasNext()) {
if (it.next().pos.is(pos)) {
return true;
}
}
return false;
}

public Node getNode (Position pos) {
Iterator<Node> it = nodes.iterator();
Node node;

while (it.hasNext()) {
node = it.next();
if (node.pos.is(pos)) {

return node;
}

}
return null;
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public boolean hasBranch (Node node, Direction dir)

Iterator<Branch> it = branches.iterator();
Branch br;
while (it.hasNext()) {
br = it.next();
iIfT (br.nodes.get (0) .pos.is (node.pos) &
br.directions.get (0) .ordinal () == dir.ordinal()) {
return true;
}
if (br.nodes.get (1) .pos.is(node.pos) &
br.directions.get (1) .ordinal() == dir.ordinal()) {
return true;
}
}
return false;
}

/**
* @param node vychozi uzel
* @param unmarked true/false: pouze neoznacené
vétve/vSechny vétve
* @return vétve vychdzejici z tohoto uzlu
*/
public ArrayList<Branch> branches (Node node,
boolean unmarked) {
ArrayList<Branch> nextBr = new
ArrayList<Branch> () ;
Iterator<Branch> itBr = branches.iterator();
whille (itBr.hasNext()) {
Branch br = itBr.next();
if (br.hasNode (node)) {
if (!unmarked | br.getMark()
nextBr.add (br) ;

Il
Il
o

}
}
return nextBr;

}

Vaad

* @return pocet potfrebnych rovnic vyplyvajicich z

1. Kirchhoffova zdkona

*/
public int firsLawEquationsNeeded() {
return (nodes.size() - 1);
}
/**

* @return poclet potrebnych rovnic vyplyvajicich z

2. Kirchhoffova zdkona
*/
public int secondLawEquationsNeeded() {
return (branches.size() - nodes.size() + 1);

/**
* nalezne rizné Uplné stromy el. sité
*/
private void findTrees() {
trees.clear();
Node node;
//System.out.println("findTrees") ;
for (int n = 0; n < nodes.size(); n++) {
node = nodes.get(n);
//System.out.println("\n node" + n);
for (int b = 0; b < branches (node,
false) .size(); b++) {
//System.out.println(" " + b);
tree.clear () ;

outoftree = (ArrayList<Branch>)
branches.clone () ;
firstTreeBranch (node, b);
trees.add ((ArrayList<Branch>)
tree.clone());
outOfTrees.add ( (ArrayList<Branch>)
outoftree.clone());
}
}
//System.out.println("Trees found:" + trees);
}

/**
* zacne vyhleddvdni stromu urcéiou vétvi (potreba
pro nalezeni riznych stromi)
*/
private void firstTreeBranch (Node node, int index)
{
ArrayList<Branch> posible = branches (node,
false) ;
Branch br = posible.get (index) ;
//System.out.println (" First branch: " +
br) ;
tree.add (br);
outoftree.remove (br) ;
//System.out.println ("FindTreeBranch" +
toString());
findTreeBranch (br.otherNode (node)) ;
}

/**
* postupné priddva vétve vedouci k uzlum dosud
neobsazenym ve stromu, rekurze pro nové pripojené uzly
* @param node vychozi uzel
*/
private void findTreeBranch (Node node) {
ArrayList<Branch> posible = branches (node,
false) ;
Iterator<Branch> it = posible.iterator();
Branch br;

whille (it.hasNext()) {
br = it.next();
if (!treeHasNode (br.otherNode (node))) {

tree.add (br) ;
outoftree.remove (br) ;
//System.out.println ("FindTreeBranch"
+ toString());
findTreeBranch (
br.otherNode (node)) ;

}
/**

* zjisti, zda-1i je dotazovany uzel obsazen ve
stromu
*/
private boolean treeHasNode (Node node) {
Iterator<Branch> itBr = tree.iterator();
Branch br;
while (itBr.hasNext ()) {
br = itBr.next();
if (br.hasNode (node)) {
return true;
}
}
return false;
}

/**
* vyhledd stromy sité, vygeneruje systémy smycek
(pro kazdy strom) a poté vybere 1 systém
*/
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public void generatelLoopSystems () throws //System.out.println("markBranches") ;
ShortCircuitException, EmptyLoopException { //System.out.println(" " + node.toString()) ;
findTrees () ; for (int i = 0; i < branches.size(); i++) {
loopSystems.clear () ; it = branches (node, true).iterator();
for (int i = 0; i < trees.size(); i++) { //System.out.println(" " + node.toString/()
//System.out.println("generating loop + "4 i),
system " + 1i); //System.out.println(" " + branches (node,
loops.clear(); true)) ;
Iterator<Branch> it = try {
outOfTrees.get (i) .iterator () ; selected = it.next();
iIfT (outOfTrees.get (i) .size() != } catch (NoSuchElementException e) {
secondLawEquationsNeeded ()) { throw new
//System.out.println("Number of IndependentCircuitsException () ;
outoftree branches doesn't match!"); }
} //System.out.println(" sel:" +
while (it.hasNext()) { selected.toString() + " has next " + it.hasNext());
loops.add (new Loop (nodes, if (!it.hasNext()) {
trees.get (i), it.next())); if (itN.hasNext ()) {
//System.out.println("New Loop"/* + node = itN.next();
toString () */) ; }
} }
//System.out.println(loops) ; while (it.hasNext()) {
loopSystems.add ( (ArrayList<Loop>) br = it.next();
loops.clone()); if (br.getDirection (node).ordinal () <
} selected.getDirection (node) .ordinal ()) {
selectLoopSystem() ; selected = br;
} }
}
Vi selected.setMark (i + 1);
* vybere systém smycek s nejmensi slozZitosti }
soustavy rovnic orderBranches () ;
*/ }
private void selectLoopSystem() throws
ShortCircuitException { Vadd
//System.out.println("Selecting loop System") ; * seradi vétve v arraylistu podle oznaceni
int lastSize = Equations.getPredictedSize (new */
Circuit (nodes, branches, trees.get(0), private void orderBranches () {
outOfTrees.get (0), loopSystems.get(0))); ArrayList<Branch> bs = (ArrayList<Branch>)
int thisSize; branches.clone();
tree = trees.get (0); branches.clear () ;
outoftree = outOfTrees.get (0); for (int i = 1; i <= bs.size(); i++) {
loops = loopSystems.get (0) ; branches.add (getBranch (i, bs));
//System.out.println("size 0 : " + lastSize); }
for (int i = 1; i < trees.size(); i++) { }
thisSize = Equations.getPredictedSize (new
Circuit (nodes, branches, trees.get (i), Vi
outOfTrees.get (i), loopSystems.get(i))); * seradi uzly v arraylistu podle oznacdeni
//System.out.println("size " + 1 + " : " + */
thisSize); private void orderNodes () {
if (thisSize < lastSize) { ArrayList<Node> ns = (ArrayList<Node>)
tree = trees.get(i); nodes.clone () ;
outoftree = outOfTrees.get (i) ; nodes.clear () ;
loops = loopSystems.get (i) ; for (char ¢ = '"A'; ¢ <= '"A'" + ns.size() - 1;
lastSize = thisSize; ct++) |
} nodes.add (getNode (c, ns));
} }
//System.out.println("Selected size: " + }
lastSize) ;
} Vi
* @return vétev s danym oznacenim z daného
Vi arraylistu/null pokud tam takovd neni
* oznacdi vétve &isly */
* postupuje od uzlu A, pro kazdy uzel oznaci jeho private Branch getBranch (int hasMark,
zatim neoznacené vétve po sméru hodinovych rucicek ArrayList<Branch> bs) {
*x/ Iterator<Branch> it = bs.iterator();
public void markBranches () throws Branch b;
IndependentCircuitsException { while (it.hasNext()) {
orderNodes () ; b = it.next();
Node node; if (b.getMark() == hasMark) {
Branch selected; return b;
Branch br; }
Iterator<Branch> it; }
Iterator<Node> itN = nodes.iterator(); System.out.println ("Error in
node = itN.next(); Circuit:getBranch (int)");
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return null;
}

/**
* @return uzel s danym oznacenim z daného
arraylistu/null pokud tam takovy neni

*/
private Node getNode (Cchar hasMark, ArrayList<Node>
ns) |

Iterator<Node> it = ns.iterator();

Node n;

whille (it.hasNext()) {
n = it.next();
if (n.node.getCharMark() == hasMark) {

return n;

}
}
System.out.println ("Error in
Circuit:getBranch (int)");
return null;

/**
* pro potreby vypisu
*/
@Override
public string toString() {
String s = "\nCircuit";
Iterator<Node> itN = nodes.iterator();
while (itN.hasNext()) {
s = s.concat (itN.next ().toString());
}
Iterator<Branch> itB = branches.iterator();

while (itB.hasNext()) {

s = s.concat (itB.next ().toString());
}
s = s.concat ("\nTree") ;

itB = tree.iterator();
while (itB.hasNext()) {
s = s.concat (itB.next ().toString());

}

s = s.concat ("\nOut of Tree");
itB = outoftree.iterator();
while (itB.hasNext()) {

s = s.concat (itB.next () .toString());
}
Iterator<Loop> itL = loops.iterator();
while (itL.hasNext()) {

s = s.concat (itL.next().toString());
}
return (s + "\n--—--—-- "y
}

/**
* @return html string popis
prvku(uzel,vétev,smycka zatim prdzny) obvodu
*/
public String getPartDescription (MFState state,
Object part) {

String s = "";
s =
ApplicationLayer.loadFileToString ("html/header.html");
if (part.getClass() == Node.class) {
Node n = (Node) part;

s = s.concat ("<h3>Uzel " +
n.node.getMark() + "</h3>");
if (state == MFState.FORMING EQUATIONS |
state == MFState.EQUATIONS) {
int branch;
boolean dir;
s += "<p>Podle zvolenych sméru
proudu:</p>";

String sDo = "";

String sz = "";
for (int i = 0; i < 4; i++) {
branch =
n.node.getCurrent (Direction.values () [1]);

if (branch > 0) {
sDo += "<i>I</i><sub>" +
n.node.branches[i] + "</sub><br>";

}
if (branch < 0) {
SZ += "<i>I</i><sub>" +
n.node.branches([i] + "</sub><br>";
}

}

s += "<p>Do uzlu vchazi proud/y</p><p
class=\"tab\">" + sDo + "</p><p>Z uzlu odchézi
proud/y</p><p class=\"tab\"> " + sZ + "</p>";

}
iIf (state.ordinal()>2) {

int branch;

boolean dir;

String sDo = "";

String sz = "";
for (int i = 0; i < 4; i++) {
branch =
n.node.getCurrent (Direction.values () [1]);

if (branch > 0) {
sDo += "<i>I</i><sub>" +

n.node.branches[i] + "</sub> = " +
NumOp.writeDouble (branches.get (n.node.branches[i] -
1) .getI()) + "&nbsp;A<br>";

}
if (branch < 0) {
sZ 4= "<i>I</i><sub>" +

n.node.branches[i] + "</sub> = " +
NumOp.writeDouble (branches.get (n.node.branches[i] -
1) .getI()) + "&nbsp;A<br>";

}

}

s += "<p>Do uzlu vchazi proud/y</p><p
class=\"tab\">" + sDo + "</p><p>Z uzlu odchézi
proud/y</p><p class=\"tab\"> " + sz + "</p>";

}

}
if (part.getClass() == Branch.class) {
Branch b = (Branch) part;
Iterator<Component> it =
b.components.iterator () ;
Component comp;
String comps = "<h4>Komponenty</h4>";
s += "<h3>Vétev " + b.getMark() + "</h3>";
if (state == MFState.FORMING EQUATIONS |
state == MFState.EQUATIONS) {
s += "<p>Vétvi prochazi proud
<i>T</i><sub>" + b.getMark() + "</sub></p>";
whille (it.hasNext()) {

comp = it.next();
if (comp.isSource) {
comps +=

"<p><strong>Zdroj</strong> <i>U</i>&nbsp;=&nbsp;" +
NumOp .writeDouble (comp.voltage) + "&nbsp;V</p>";

} else {

comps +=

"<p><strong>Rezistor</strong> <i>R</i>&nbsp;=&nbsp;" +
NumOp .writeDouble (comp.resistance) + "&nbsp;Q</p>";

}

}

}
if (state.ordinal()>2) {
s += "<p>Vétvi prochéazi proud

<i>I</i><sub>" + b.getMark() + "</sub> = " +
NumOp.writeDouble (b.getI()) + "&nbsp;A</p>";
while (it.hasNext()) {

comp = it.next();
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if (comp.isSource) {
comps +=
"<p><strong>Zdroj</strong> <i>U</i>&nbsp;=&nbsp;" +
NumOp .writeDouble (comp.voltage) + "&nbsp;V</p>";
} else {
comps +=
"<p><strong>Rezistor</strong> <i>R</i>&nbsp;=&nbsp;" +
NumOp.writeDouble (comp.resistance) + "&nbsp;Q;
<i>U</i>&nbsp;=&nbsp;" +
NumOp.writeDouble (Math.abs (NumOp.roundDouble (comp.resi
stance * b.getI()))) + "&nbsp;V</p>";
}
}
}
s += "<p>Celkovy odpor vétve Jje
<i>R</i>&nbsp;=&nbsp;" +
NumOp.writeDouble (b.getResistance()) + "&nbsp;Q</p>";
s += comps;

if (part.getClass() == Loop.class) {
Loop 1 = (Loop) part;

}

return s;

}
Vi

* @return potrebuje néktera cdst zménit smér v
ndkresu?
*/
public boolean needInterpretSolution() {
Iterator<Branch> it = branches.iterator();
boolean need = false;
whille (it.hasNext()) {
if (it.next().needInterpret())need = true;
}
return need;
}

/**
* zméni sméry proudd v ndkresu, aby odpovidaly
kladym hodnotdm proudu
* odstrani sméry proudd v ndkresu, pokud proudy
vétvi netecou
*/
public void interpretSolution() {
Iterator<Branch> it = branches.iterator();
while (it.hasNext()) {
it.next () .interpretSolution() ;

}
Soubor: ./src/ApplicationLayer/Circuit/Component.java
package ApplicationLayer.Circuit;

/**
*
* @author Jakub Hrncir (2010)
*/

public class Component {

public boolean isSource;//zdroj/rezistor

public double resistance;

public double voltage;

public Node plusNode;//ke kterému uzlu ukazuje +
pol zdroje

/**
* vytvor rezistor
* @param resistance
*/
public Component (double resistance) {
isSource = false;

this.resistance = resistance;

}

/**
* vytvor zdroj
* @param voltage
* @param plusNode ke kterému uzlu ukazuje + pdl
zdroje
*/
public Component (double voltage, Node plusNode) {
isSource = true;
this.voltage = voltage;
this.plusNode = plusNode;

}

Soubor:
./src/ApplicationLayer/Circuit/Highlightable.java

package Applicationlayer.Circuit;

import ApplicationlLayer.Position;
import java.util.ArrayList;

/**
* @author Jakub Hrncir (2010)
*/
public interface Highlightable {
/**
* pozice v mriZce pro zvyraznéni
* @return
*/
public ArrayList<Position> getPositions();

Soubor: ./src/ApplicationLayer/Circuit/Loop.java
package ApplicationlLayer.Circuit;

import Applicationlayer.Position;

import Applicationlayer.EmptyLoopException;
import java.util.ArrayList;

import java.util.Iterator;

/**
*
* @author Jakub Hrncir (2010)
*/
public class Loop implements Highlightable {

public ArrayList<Branch> branches = new
ArrayList<Branch> () ;

public ArrayList<Node> nodes = new
ArrayList<Node> () ;

private ArraylList<Position> positions = new
ArrayList<Position> () ;

public Loop (ArrayList<Node> nodes,
ArrayList<Branch> tree, Branch branch) throws
EmptyLoopException {

this.nodes = (ArrayList<Node>) nodes.clone () ;
branches = (ArraylList<Branch>) tree.clone();
branches.add (branch) ;

while (removeExcessiveBranches()) {

}
if (branches.isEmpty()) {
throw new EmptyLoopException () ;
}
order () ;
setPositions () ;

/**
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* odstrani prebyvajici vétev smyCky (while
cyklus)
* @return byla odstranéna vétev?
*/
private boolean removeExcessiveBranches () {
Iterator<Node> it = nodes.iterator();
Node node;
boolean removed = false;

while (!removed & it.hasNext()) {
node = it.next();
if (branches (node).size() < 2) {

removeBranch (node) ;
removed = true;
}

}

//System.out.println("Remove excessive
branches: " + removed + " Branches: " +
branches.size());

return removed;

}

/**
* odstrani vétev vedoci z vychoziho uzlu (pouze
jednu)
*/
private void removeBranch (Node node) {
Iterator<Branch> it = branches.iterator();
Branch br;
boolean removed = false;
while (!removed && it.hasNext()) {
br = it.next();
if (br.hasNode (node)) {
branches.remove (br) ;
removed = true;
}
}
nodes.remove (node) ;

}
/**

* @param node vychozi uzel

* @return vétve vychdzejici z tohoto uzlu

*/

private ArraylList<Branch> branches (Node node) {
ArrayList<Branch> brs = new
ArrayList<Branch> () ;

Iterator<Branch> itBr = branches.iterator();
while (itBr.hasNext()) {

Branch br = itBr.next();
if (br.hasNode (node)) {
brs.add (br);

}
}
return brs;

}

/**
* @return oznaceni smycky - ndzev do listu
*/
@Override
public String toString() {
String s = "Smycka ";

Iterator<Node> itN = nodes.iterator();
Iterator<Branch> itB = branches.iterator();
while (itN.hasNext()) {
s = s.concat (itN.next () .node.getMark () +
oy,

s =
s.concat (Integer.toString (itB.next () .getMark()) +
wony

}

return (s.substring(0, s.length() - 1));

/**
* ulozi do listu positions pozice potrebné k
zvyraznéni smycky
*/
private void setPositions () {
positions.clear();
Iterator<Node> itN = nodes.iterator();
Iterator<Branch> itB = branches.iterator();
while (itN.hasNext()) {

positions.addAll (itB.next () .getPositions (itN.next ()));

}
}

/**
* seradi uzly a vétve v listech aby odpovidaly
poradi pri prochdzeni smyCky
*/
private void order () {
ArrayList<Branch> list = (ArrayList<Branch>)
branches.clone () ;
Iterator<Branch> it;
Branch br;
branches.clear();
branches.add(list.remove (0)) ;
nodes.clear () ;
nodes.add (branches.get (0) .nodes.get (0)) ;
int end = list.size();
Node node = branches.get (0) .nodes.get (1) ;
for (int i = 1; i <= end; i++) {
nodes.add (node) ;
it = list.iterator();
while (i == branches.size() &&
it.hasNext ()) {
br = it.next();
if (br.hasNode (node)) {
branches.add (br) ;
list.remove (br) ;
node = br.otherNode (node) ;

}

public ArraylList<Position> getPositions() {
return positions;
}
}

Soubor: ./src/ApplicationLayer/Circuit/Node.java
package ApplicationLayer.Circuit;

import Applicationlayer.Position;
import Presentationlayer.Grid.GFNode;
import java.util.ArrayList;

/**
*
* @author Jakub Hrncir (2010)
*/
public class Node implements Highlightable {

public Position pos;
public GFNode node;

public Node (Position pos, GFNode node) {
this.pos = new Position (pos.row, pos.col);
this.node = node;

}

/**
* @return oznaceni smyCky - ndzev do listu

*/
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@Override

public String toString() {

return ("Uzel " + node.getMark()/* + "

pos.row + "," + pos.col

}

public ArrayList<Position> getPositions ()
ArrayList<Position> positions = new

ArrayList<Position>();

+ n]n*/)’.

positions.add(pos);
return positions;

}

Soubor:

Jsrc/ApplicationLayer/ConvertToLogic.java

package ApplicationLayer;

import Applicationlayer
import Applicationlayer
import Applicationlayer

.Circuit.Branch;
.Circuit.Circuit;
.Circuit.Component;

import Applicationlayer.Circuit.Node;
import Presentationlayer.Grid.CircuitGrid;
import PresentationLayer.Grid.GFNode;
import Presentationlayer.Grid.GFResistor;
Import Presentationlayer.Grid.GFSource;
import Presentationlayer.Grid.GFWire;
import Presentationlayer.Grid.GridField;
import java.util.ArraylList;

import java.util.Iterator;

/**
*
* @author Jakub Hrncir (2010)
*/

public class ConvertTolLogic {

public static ConvertTolLogic self = new
ConvertToLogic () ;

private CircuitGrid cg = CircuitGrid.self;

private Circuit c;

/**
* prevede oblod z mrizky do logické struktury
*/
public Circuit convert() {
c = new Circuit();
Position pos = findNode () ;
c.nodes.add (new Node (new Position (pos),
(GFNode) cg.get (pos)));
findBranches (c.nodes.get (0)) ;
Iterator<Node> it = c.nodes.iterator();
while (it.hasNext()) {
( (GFNode)
cg.get (it.next () .pos)) .setKnowCurrents (true) ;
}
return c;
}

Vi

* vybere vsSechny dosud nezndmé vétve vychdzejici

ze vstupniho uzlu a nacte je
*/
private void findBranches (Node node) {
ifT (node == null) {
return;
}
ArrayList<Direction> dirs =
getNode (node) .getDirs () ;
Iterator<Direction> it = dirs.iterator();
Direction dir;
while (it.hasNext()) {

dir = it.next();
iT (!c.hasBranch(node, dir)) {
findBranches (findBranch (node, dir));

}

Vi

* @return uzel, ktery je prvni na radé pri cteni

mriZzky po rddcich
*/
private Position findNode () {
for (int row = 0; row < cg.getRowCount();
row++) |

for (Int col = 0; col < cg.getColCount();

col++) |
if (cg.get(row, col).getClass() ==
GFNode.class) {
return new Position (row, col);

}
}
return new Position (0, 0);
}

/**
* projde policko po policku vétev urcenou
vstupnim uzlem a smérem
* nacte novou vétev a zvoli smér proudu
* nacte novy uzel (pokud najde)

* @return novy uzel, pokud uzel na konci hledané

vétve neni novy, vraci null

*/

private Node findBranch (Node startNode, Direction

startDir) {
Position pointer = new
Position(startNode.pos) ;
ArrayList<Position> positions = new
ArrayList<Position>();//seznam policek vétve
ArrayList<Component> components = New
ArrayList<Component> () ; //seznam komponent vétve
pointer = move (startDir, pointer);
Direction lastDir = startDir;
while (cg.get (pointer).getClass() !=
GFNode.class) {
positions.add(new Position (pointer));
if (cg.get(pointer) .getClass() ==
GFResistor.class) {
components.add (new
Component ( ( (GFResistor)
cg.get (pointer)) .getResistance()));
}
iIf (cg.get(pointer) .getClass() ==
GFSource.class) {
components.add (new
Component ( ( (GFSource) cg.get (pointer)).getVoltage (),
((((GFSource) cg.get (pointer)).getPolarity() &

(lastDir.ordinal () == | lastDir.ordinal () == 2))
(! ((GFSource) cg.get (pointer)) .getPolarity() &
(lastDir.ordinal () == | lastDir.ordinal () == 3)))

startNode : null));

}
lastDir = next (pointer, lastDir);
pointer = move (lastDir, pointer);

}

//novy/jiz znamy uzel

Node endNode;

Node returnNode;

if (c.hasNode (pointer)) {
endNode = c.getNode (pointer);
returnNode = null;

} else {
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endNode = new Node (pointer,
cg.get (pointer));

c.nodes.add (endNode) ;

returnNode = endNode;

(GFNode)

}

Iterator<Component> it =
components.iterator();
Component comp;
while (it.hasNext()) {
comp = it.next();
if (comp.isSource) {
if (comp.plusNode == null) {
comp.plusNode = endNode;
}
}
}

c.branches.add (new Branch (startNode, startDir,
endNode, lastDir.invert (), components, positions));
//nastavi smér proudu
( (GFNode)
cg.get (startNode.pos)) .setCurrent (startDir, -1);
( (GFNode)
cg.get (endNode.pos) ) .setCurrent (lastDir.invert (), 1);

return returnNode;
}

private GFNode getNode (Node node) {
return (GFNode)
cg.get (node.pos.row,node.pos.col) ;

}
/**

* @return vstupni pozice posunutd o policko danym
smérem

*/
private Position move (Direction dir, Position
pointer) {
switch (dir) {

case NORTH:
pointer.row--;
break;
case EAST:
pointer.col++;
break;
case SOUTH:
pointer.row++;
break;
case WEST:
pointer.col--;
}
return pointer;
}

/**
* @param pos pozice aktudlniho pole
* @param last vystupni smér z predchoziho pole
* @return vystupni smér z aktudniho pole
*/
private Direction next (Position pos, Direction
last) |

if (gf.getClass == GFWire.class) {
GFWire wire (GFWire) gf;

switch (last) {
case NORTH:
return

wire.otherDir (Direction.SOUTH) ;
case EAST:
return

wire.otherDir (Direction.WEST) ;
case SOUTH:
return

wire.otherDir (Direction.NORTH) ;

GridField gf = cg.get (pos);
0)
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case WEST:
return
wire.otherDir (Direction.EAST) ;
}

}
return last;

}

Soubor: ./src/ApplicationLayer/Direction.java

package ApplicationlLayer;

/**
*
* @author Jakub Hrncir (2010)
*/
public enum Direction {
NORTH, EAST, SOUTH, WEST;
/**
* @return opalny smér
*/
public Direction invert() {
switch (this) {
case NORTH:
return SOUTH;
case SOUTH:
return NORTH;
case EAST:
return WEST;
case WEST:
return EAST;

}
return null;

Soubor:
Jsrc/ApplicationLayer/EmptyLoopException.java

package ApplicationLayer;

/**
*
* @Qauthor Jakub Hrncir (2010)
*/
public class EmptyloopException extends Exception {

}

Soubor: ./src/ApplicationLayer/Equation.java
package ApplicationLayer;

import Applicationlayer.Circuit.Branch;
import Applicationlayer.Circuit.Circuit;
import Applicationlayer.Circuit.Loop;
import ApplicationlLayer.Circuit.Node;
import java.util.ArrayList;

/**
*
* @author Jakub Hrncir (2010)
*/

public class Equation {

//rovnice ma tvar: kK1*I1+k2*I2+...+kn*In = value

public double[] coefficients;//kl...kn

public double value;//1.KZ: 0 2.KZ: algebraicky
soucet napéti ve smycce
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/**
* vytvori rovnici podle 1.KZ
*/
public Equation (Node node, Circuit c) {
int nvariables = c.branches.size();

ArrayList<Branch> branches = c.branches (node,
false) ;

coefficients = new double[nVariables];

Branch br;

for (int i = 0; i < nVariables; i++) {
br = c.branches.get (i);
if (branches.contains (br)) {
coefficients[i] = ((br.nodes.get(0) ==
node & br.current == -1) | ((br.nodes.get(l) == node &
br.current == 1))) 2 1 : -1;
} else {
coefficients[i] = O;
}
}
value = 0;
}
/**
* vytvori rovnici podle 2.KZ
*/

public Equation (Loop loop, Circuit c) throws
ShortCircuitException {
int nvariables = c.branches.size();
coefficients = new double[nvariables];
Branch br;
value = 0;
boolean shortCircuit = true;

for (int i = 0; i < nVariables; i++) {
br = c.branches.get (i) ;
if (loop.branches.contains (br)) {

coefficients[i] =
(loop.nodes.get (loop.branches.indexOf (br)) ==
br.getFirstNode()) ? br.getResistance() : -
br.getResistance () ;
if (coefficients[i] != 0) {

shortCircuit = false;//pokud ma

alespon 1 vétev odpor, neni smycka zkratovand

}

value +=
(loop.nodes.get (loop.branches.indexOf (br)) ==
br.getFirstNode()) ? br.getVoltage() : -
br.getVoltage();

} else {
coefficients[i] = O;
}
}
value = NumOp.roundDouble (value) ;
if (shortCircuit) throw new
ShortCircuitException () ;

}

@Override
public String toString() {
String s = "";
double coef;
boolean first = true;
coef = coefficients([0];
for (int i = 0; i < coefficients.length; i++)

coef = coefficients[i];

if (coef '= 0) {
if (coef == 1) {
s = (first) 2
s.concat ("<i>I</i><sub>" + (i + 1) + "</sub>")
s.concat (" + <i>I</i><sub>" + (i + 1) + "</sub>");
} else if (coef == -1) {

(i + 1)

s.concat (NumOp.writeDouble (coef) +
(1 + 1)

s = s.concat (" - <i>I</i><sub>" +
+ "</sub>");
} else if (coef > 0) {
s = (first) 7
"<i>I</i><sub>" +
+ "4

+ "</sub>") s.concat ("

NumOp.writeDouble (coef) + "<i>I</i><sub>" + (i + 1) +
"</sub>") ;
} else if (coef < 0) {
s = (first) ? s.concat("- " +
NumOp.writeDouble (-coef) + "<i>I</i><sub>" + (i + 1)
"</sub>") s.concat (" - " + NumOp.writeDouble (-coef)
+ "<i>I</i><sub>" + (1 + 1) + "</sub>");

}
first = false;
}
}

s = s.concat ("</i> =" +

NumOp.writeDouble (value)) ;

//System.out.println(s) ;
return s;

}

/*Rozpozndvani linedrni ne/zdvislosti rovnic
public boolean isIn(ArrayList<Equation> equations)

Iterator<Equation> it = equations.iterator();
//System.out.println("Is In " + this);
while (it.hasNext()) {
if (is(it.next())) {
//System.out.println("This is same");
return true;
}
}
return false;

}

private boolean is(Equation e) {

double coef;
//System.out.printlin("Eq ? " + e);
if (value == 0) {
if (e.value != 0) {
return false;
} else {
coef = e.coefficients[0] /

coefficients[0];

{

}
} else {
coef = e.value / value;

}

for (int 1 = 0; 1 < coefficients.length; i++)

if (coef * coefficients([i] !=

e.coefficients[i]) {

return false;
}
}
return true;

}r/

/**

* @return "velikost" rovnice (pocet nenulovych

koeficientt)

12

*/

public int getSize() {

int size = 0;

for (int i = 0; i < coefficients.length; i++)

if (coefficients[i]
size++;

'=0) {

}
}
return size;
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}

Soubor: ./src/ApplicationLayer/Equations.java
package ApplicationLayer;

import ApplicationlLayer.Circuit.Circuit;

import Applicationlayer.Circuit.Loop;

import Applicationlayer.Circuit.Node;

import java.util.ArrayList;

import java.util.Iterator;

import
org.apache.commons.math.linear.Array2DRowRealMatrix;
import org.apache.commons.math.linear.ArrayRealVector;
import
org.apache.commons.math.linear.DecompositionSolver;
import
org.apache.commons.math.linear.LUDecompositionImpl;
import org.apache.commons.math.linear.RealMatrix;
import org.apache.commons.math.linear.RealVector;
import
org.apache.commons.math.linear.SingularMatrixException

7

/**
*
* @author Jakub Hrncir (2010)
*/

public class Equations {

public static Equations self = new Equations();

public ArraylList<Equation> equations = new
ArrayList<Equation>();//soustava rovnic

private double[][] coefficients;//matice
koeficientd

private double[] values;//pole hodnot na pravé
strané rovnic

private double[] solution;//pole reseni

private int firstTypeEgN;

public void generateEquations (Circuit c) throws
ShortCircuitException {
equations.clear();
firstTypeEgN = c.firsLawEquationsNeeded () ;
int egs = c.firsLawEquationsNeeded() +
c.secondLawEquationsNeeded () ;
coefficients = new
double[egs] [c.branches.size()];
values = new double[egs];
//Rce 1.KZ
Iterator<Node> 1tN = c.nodes.iterator();
Node node;
while (itN.hasNext ()) {
node = itN.next();
//System.out.println("\nEgq Node ") ;

if (equations.size() <
c.firsLawEquationsNeeded()) {
equations.add (new Equation (node, c));
coefficients[equations.size() - 1] =
equations.get (equations.size() - 1).coefficients;
values[equations.size() - 1] =
equations.get (equations.size () - 1).value;
//System.out.println ("used") ;
}
}
//Rce 2.KZ
Iterator<Loop> itL = c.loops.iterator();
Loop loop;
Equation eq;
while (itL.hasNext()) {
loop = itL.next();
eq = new Equation (loop, c);
equations.add(eq) ;
//System.out.println("\nEq Loop " + eq);

13

coefficients[equations.size() - 1] =
equations.get (equations.size() - 1).coefficients;
values|[equations.size() - 1] =
equations.get (equations.size() - 1) .value;
//System.out.println ("used") ;
}
}

/**
* vyresi rovnice
*/
public void count (Circuit c) throws
SingularMatrixException{
RealMatrix matrix = new
Array2DRowRealMatrix (coefficients);
//System.out.println (matrix) ;
DecompositionSolver solver = new
LUDecompositionImpl (matrix) .getSolver () ;
RealVector constants = new
ArrayRealVector (values) ;
RealVector solutions =
solver.solve (constants);
solution = solutions.getData();
for (int i = 0;i<solution.length;i++){
solution[i] =
NumOp . roundDouble (solution[i]) ;
}
}

/**
* ulozi reseni,
prvkid obvodu
*/
public void saveSolution(Circuit c) {
for (int i = 0; i < solution.length; i++) {
//System.out.println("I" + (i + 1) + " ="
+ solution[i] + " = " + roundDouble (solution[i],
ACCURACY I));

aby bylo dostupné v popisech

c.branches.get (i) .setI (NumOp.roundDouble (solution[i]))
}
}

/**

* @return vraci "velikost" (pocet nenulovych
koeficientt) soustavy rovnic pro dany obvod (a dany
systém smycek)

*/

public static int getPredictedSize (Circuit c)
throws shortCircuitException {
int size = 0;
Iterator<Loop> itL = c.loops.iterator();
Loop loop;
Equation eq;
whille (itL.hasNext ()) {
loop = itL.next();
eq = new Equation (loop, c);
size += eqg.getSize();
}
return size;
}

public double[] getSolution() {
return solution;
}

Soubor:
Jsrc/ApplicationLayer/lApplicationLayer.java

package ApplicationLayer;
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/**
*
* @author Jakub Hrncir (2010)
*/
public interface IApplicationLayer {

public void run();

public void processCG();

public void generateEquations();
public void solveEquations();
public void interpretSolution();

}

Soubor:

Jsrc/ApplicationLayer/IndependentCircuitsExcept

ion.java
package ApplicationLayer;

/**

*

* @author Jakub Hrncir (2010)

*/
public class IndependentCircuitsException extends
Exception {

}

Soubor: ./src/ApplicationLayer/Main.java
package ApplicationLayer;

/**
*
* @author Jakub Hrncir (2010)
*/

public class Main {

/**
* @param args the command line arguments
*/
public static void main(String[] args) {
ApplicationLayer.self.run();

}

}

Soubor: ./src/ApplicationLayer/NumOp.java
package ApplicationLayer;

/**
*
* @author Jakub Hrncir (2010)
*/
public abstract class NumOp {//operace s ¢isly

private static int ACCURACY = 4;//pocet
desetinnych pro vypoclty

/**
* zaokrouhli desetinné ¢islo na dany pocet
desetinnych mist
*/
public static double roundDouble (double d, int
accuracy) {
d *= Math.pow (10, accuracy + 1);
long 1 = Math.round(d);
d = (double) 1 / (double) 10;
1 = Math.round(d) ;

d = (double) 1 / (double) (Math.pow(10,
accuracy)) ;
return d;
}

/**
* zaokrouhli desetinné ¢islo na nastaveny poclet
desetinnych mist
* pro pouziti pri vypocltech
*/
public static double roundDouble (double d) {
return roundDouble (d, ACCURACY) ;
}

/**
* @return String - zdpis Cisla bez desetinnych 0
(pfip. cdarky) na konci
*/
public static String writeDouble (double d) {
String s = Double.toString(d);
for (int i = s.length() - 1; i >= 0; i--) {
if (s.charAt(i) == '0") {
s = s.substring (0, 1i);
} else If (s.charAt(i) == '.") {
return s.substring(0, 1i).replace('.',

} else {
return s.replace('.', ',");
}
}
return "w";
}

/**
* prevede String (desetinné c¢islo s cdrkou!) na
Double
*/
public static Double parseDouble (String s) {
return Double.parseDouble (s.replace(',"',
L))
}
}

Soubor: ./src/ApplicationLayer/Position.java
package ApplicationLayer;

/**
*
* @author Jakub Hrncir (2010)
*/
public class Position {//pozice v mfizZce

public int row;
public int col;

public Position (int row, iInt col) {
this.row = row;
this.col = col;

}

public Position(Position pos) {
TOW = POS.row;
col = pos.col;

}

public boolean is(Position pos) {
return (pos.row == row & pos.col == col) ?
true : false;
}

public boolean is (int row, Int col) {
return (this.row == row & this.col == col) ?
true : false;
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}

@Override
public String toString() {
return ("\nPosition row:

+ row + col: " +
col);

}
}

Soubor:
Jsrc/ApplicationLayer/ShortCircuitException.java

package ApplicationLayer;

/**
*
* @author Jakub Hrncir (2010)
*/
public class ShortCircuitException extends Exception {

}

Soubor:
Jsrc/PresentationLayer/Forms/CircuitNotClosedE
xception.java

package PresentationlLayer.Forms;

/**
* Obvod neni uzavren (obsahuje slepé vétve).
* @author Jakub Hrncir (2010)
*/
public class CircuitNotClosedException extends
Exception{

}

Soubor:
Jsrc/PresentationLayer/Forms/CircuitPanel.java

package Presentationlayer.Forms;

import java.awt.Dimension;

import java.awt.GridBagConstraints;

import java.awt.GridBagLayout;

import javax.swing.JEditorPane;

import javax.swing.JPanel;

import javax.swing.JScrollPane;

import javax.swing.border.EtchedBorder;
import javax.swing.border.TitledBorder;
import javax.swing.text.html.HTMLEditorKit;

/**
* obsahuje popis prvkid obvodu
* @author Jakub Hrncir (2010)
*/
public class CircuitPanel extends JPanel ({

private MainForm mf;
private JScrollPane scrollPane;
private JEditorPane text;

public CircuitPanel (MainForm mf) {
super () ;
setPreferredSize (New Dimension (250,
setBorder (New TitledBorder (new
EtchedBorder (EtchedBorder.LOWERED) , "Vlastnosti prvku
obvodu",
TitledBorder.LEFT,TitledBorder.DEFAULTiPOSITION,MainFo
rm.FONT B));

120)):
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this.mf = mf;
init ();

}

private void init() {

setLayout (new GridBagLayout()) ;
GridBagConstraints c = new

GridBagConstraints();
c.fill = GridBagConstraints.BOTH;
c.weightx = 1;
c.weighty = 1;
text = new JEditorPane();
text.setEditable (False);
scrollPane = nNew JScrollPane (text);

scrollPane.setVerticalScrollBarPolicy (JScrollPane.VERT
ICAL SCROLLBAR ALWAYS);
add (scrollPane, c);
text.setEditable (False) ;
text.setEditorKit (new HTMLEditorKit());
}

public void setText (String s) {
text.setText (s);
}

Soubor:
Jsrc/PresentationLayer/Forms/ComponentPanel.ja
va

package Presentationlayer.Forms;

import ApplicationLayer.NumOp;

import Presentationlayer.Grid.CircuitGrid;
import Presentationlayer.Grid.GFEmpty;
Import Presentationlayer.Grid.GFNode;
import Presentationlayer.Grid.GFNone;
Import Presentationlayer.Grid.GFResistor;
Import Presentationlayer.Grid.GFSource;
import Presentationlayer.Grid.GFWire;
import java.awt.Color;

import java.awt.Dimension;

import java.awt.Font;

import java.awt.GridBagConstraints;
import java.awt.GridBaglLayout;

import java.awt.Insets;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.awt.event.KeyAdapter;
import java.awt.event.KeyEvent;

import javax.swing.Imagelcon;

import javax.swing.JButton;

import javax.swing.JLabel;

import javax.swing.JPanel;

import javax.swing.JTextField;

import javax.swing.border.EtchedBorder;
import javax.swing.border.TitledBorder;

/**
* umozZriuje editovat komponenty
* @author Jakub Hrncir (2010)
*/
public class ComponentPanel extends JPanel {

private MainForm mf;

private CircuitGrid cg = CircuitGrid.self;
private JLabel lblComponent;

private JLabel lblParameter;

public JTextField tfValue;
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private ImagelIcon confirmII =
createImageIcon ("confirm.jpg");

private JButton btnConfirm;

private ImageIcon remII =
createImageIcon ("remove.jpg");

private JButton btnRemove;

private ImageIcon sourceIl =
createImagelIcon ("newSource.jpg") ;

private JButton btnChangePolarity;

private ImageIcon changePolarityII =
createImageIcon ("changePolarity.jpg") ;

private JButton btnSource;

private Imagelcon resistorII =
createImageIcon ("newResistor.jpg") ;

private JButton btnResistor;

private Font textEnabled = MainForm.FONT;

private Font textDisabled = MainForm.FONT I;

public ComponentPanel (MainForm mf) {
super () ;

setPreferredSize (New Dimension (128, 248));

setBorder (New TitledBorder (new
EtchedBorder (EtchedBorder.LOWERED) , "Uprava
komponent", TitledBorder.LEFT,

TitledBorder.DEFAULT POSITION, MainForm.FONT B));

this.mf = mf;
init ()

}

private void init () {
this.setLayout (new GridBagLayout ());
GridBagConstraints c = new
GridBagConstraints () ;

1lblComponent = new JLabel (" ");
c.insets = new Insets (-2, 7, 2, 0);
c.gridwidth = 2;

.gridheight = 1;

.fill = GridBagConstraints.NONE;
.gridx 0;
.gridy 0;
c.weightx = 1;
c.weighty = 1;
add (1lblComponent, c);

Qa0

lblParameter = new JLabel ("Odpor/Napé&ti

(Q/vy™);
c.insets = new Insets (0, 7, 0, 0);
c.anchor = GridBagConstraints.WEST;
c.gridx = 0;
c.gridy = 1;

add (lblParameter, c);

tfvalue = new JTextField("1");

tfValue.setHorizontalAlignment (JTextField.RIGHT) ;
tfValue.setPreferredSize (New Dimension (65,

20));

c.insets = new Insets(2, 8, 2, 0);

c.gridx = 0;

c.gridy = 3;

c.weightx = 0;

c.weighty = 1;

add (tfvalue, c);

btnConfirm = new JButton (confirmII) ;

btnConfirm.setPreferredSize (New Dimension (30,
30))

btnConfirm.setToolTipText ("Potvrdit zménu

hodnoty (Enter)");
c.insets = new Insets (2, 8, 2, 8);
c.fill = GridBagConstraints.NONE;
c.ipadx = 0;

.anchor = GridBagConstraints.NORTHWEST;

c.anchor = GridBagConstraints.EAST;
c.gridx = 1;

c.gridy = 3;

c.weightx = 1;

c.weighty = 1;

add (btnConfirm, c);

btnResistor = nNew JButton (resistorII);
btnResistor.setPreferredSize (New

Dimension (100, 50));

50)) ;

btnResistor.setToolTipText ("P¥idat rezistor");
c.anchor = GridBagConstraints.CENTER;
c.gridx = 0;

c.gridy = 4;

add (btnResistor, c);

btnSource = new JButton (sourcell);
btnSource.setPreferredSize (nNew Dimension (100,

btnSource.setToolTipText ("P¥idat zdroj");
c.gridx = 0;

c.gridy = 5;

add (btnSource, c);

btnChangePolarity = new

JButton (changePolarityII);

btnChangePolarity.setPreferredSize (new

Dimension (40, 40));

btnChangePolarity.setToolTipText ("Zménit

polaritu zdroje");

40));

c.insets = new Insets(2, 8, 2, 8);
c.anchor = GridBagConstraints.WEST;
c.gridx = 0;

c.gridy = 6;

c

.gridwidth = 1;
add (btnChangePolarity, c);

btnRemove = new JButton (remII);
btnRemove.setPreferredSize (nNew Dimension (40,

btnRemove.setToolTipText ("Odebrat

komponentu") ;

c.anchor = GridBagConstraints.EAST;
c.gridx = 1;

c.gridy = 6;

add (btnRemove, c);

disableAll () ;
tfvalue.addKeyListener (new KeyAdapter () {
@Override

public void keyPressed(KeyEvent e) {
if (e.getKeyCode() ==

KeyEvent.VK ENTER) {

iT (btnConfirm.isEnabled()) {
btnConfirm.doClick () ;
} else {

btnResistor.doClick() ;

}

@Override

public void keyTyped (KeyEvent e) {
super.keyTyped (e) ;
//System.out.println ("Key typed: " +

e.getKeyChar()) ;

//System.out.println("SelSt:" +

tfValue.getSelectionStart()) ;

//System.out.println ("SelEnd:" +

tfValue.getSelectionEnd()) ;

char ¢ = e.getKeyChar () ;
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if (c=="," ] c=="1"1]¢c="2"1c¢c
== 13" | ¢ == "4" | ¢c == "'5" | == '¢"' | ¢ =="'7" 1] ¢
== '8' | ¢ == '9" | ¢ == '0") {
int cursor =
tfVvalue.getCaretPosition();
String number = tfValue.getText () ;
int backup = number.length();
if (tfvalue.getSelectedText () !=
null) {
number = number.substring (0,
tfValue.getSelectionStart()) + c +
number.substring (tfValue.getSelectionEnd()) ;
if (cursor <
tfValue.getSelectionEnd()) {
backup -=
tfValue.getSelectedText () .length () ;
}
} else {
number = number.substring(0,
cursor) + ¢ + number.substring(cursor);
}
if (isValidN (number)) {
changeTFValue (number) ;
}
//System.out.println("Backup: " +
backup + " Length: " + tfValue.getText().length() + "
Caret: " + cursor);

tfValue.setCaretPosition (cursor +
tfValue.getText () .length() - backup);
}
e.consume () ;
}
}) i
btnResistor.addActionListener (new
ActionListener () {

public void actionPerformed (ActionEvent e)

setN() ;

double val =
NumOp.parseDouble (tfValue.getText ());

cg.setResistor (val);

mf.repaintGrid() ;

mf.updateP () ;

1)

btnSource.addActionListener (New
ActionListener () {

public void actionPerformed (ActionEvent e)

setN () ;

double val =
NumOp.parseDouble (tfValue.getText ()) ;

cg.setSource (val) ;

mf.repaintGrid();

mf.updateP () ;

}) i

btnRemove.addActionListener (New
ActionListener () {

public void actionPerformed (ActionEvent e)
cg.removeComponent () ;

mf.repaintGrid() ;
mf.updateP () ;

}) i

btnConfirm.addActionListener (new
ActionListener () {
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public void actionPerformed (ActionEvent e)

setN () ;

double val =
NumOp.parseDouble (tfValue.getText ());

cg.changeComponentValue (val) ;

mf.repaintGrid() ;

}) i

btnChangePolarity.addActionListener (new
ActionListener () {

public void actionPerformed (ActionEvent e)

cg.changeSourcePolarity();
mf.repaintGrid() ;

/**
* aktualizuje komponenty
*/
public void updatePannel () {
if
(cg.getSelected() .getClass () .equals (GFNone.class) |
cg.getSelected() .getClass () .equals (GFEmpty.class) |
cg.getSelected() .getClass () .equals (GFNode.class)) {

disableAll () ;
return;
}
if
(cg.getSelected () .getClass () .equals (GFResistor.class))
{
disableAll();
enableComponentEdit () ;

btnChangePolarity.setEnabled (false) ;
lblComponent.setText ("Rezistor");
lblParameter.setText ("Odpor (Q):");

tfValue.setText (NumOp.writeDouble ( ( (GFResistor)

cg.getSelected()) .getResistance()));
return;
}
if
(cg.getSelected() .getClass () .equals (GFSource.class))
disableAll();

enableComponentEdit () ;
btnChangePolarity.setEnabled (true) ;
lblComponent.setText ("Zdroj") ;

lblParameter.setText ("Napéti (V)

")

tfValue.setText (NumOp.writeDouble ( ( (GFSource)

cg.getSelected()) .getVoltage()));
return;
}
if
(cg.getSelected() .getClass () .equals (GFWire.class)) {
disableAll();
if (((GFWire)
cg.getSelected()) .canPutComponent ()) {

lblComponent.setText ("Zadejte
hodnotu:");
lblComponent.setFont (textEnabled) ;

lblComponent.setForeground (Color.BLACK) ;
btnResistor.setEnabled (true) ;
btnSource.setEnabled (true) ;
tfValue.setEnabled (true) ;
lblParameter.setFont (textEnabled) ;

lblParameter.setForeground (Color.BLACK) ;

{
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lblParameter.setText ("Odpor/Napéti

(Q/V)");

}
return;

}
/**

* deaktivuje editacni komponenty
*/
private void disableComponentEdit () {
lblComponent.setText (" ");
lblComponent.setFont (textDisabled) ;
1blComponent.setForeground (Color.GRAY) ;
lblParameter.setFont (textDisabled) ;
lblParameter.setForeground (Color.GRAY) ;
tfValue.setEnabled (false) ;
btnConfirm.setEnabled (false) ;
btnRemove.setEnabled (False) ;
btnChangePolarity.setEnabled (False) ;
}

/**
* zaktivuje editadni komponenty
*/
private void enableComponentEdit () {
1blComponent.setFont (textEnabled) ;
1blComponent.setForeground (Color.BLACK) ;
lblParameter.setFont (textEnabled) ;
lblParameter.setForeground (Color.BLACK) ;
tfValue.setEnabled (true) ;
btnConfirm.setEnabled (true) ;
btnRemove.setEnabled (true) ;
}

/**
* deaktivuje cely panel
*/
private void disableAll () {
disableComponentEdit () ;
btnResistor.setEnabled (false) ;
btnSource.setEnabled (False) ;
}

private static ImageIcon createlmagelcon (String

path) {

return MainForm.createImageIcon (path) ;

}
Vs

* @return hodnota v text fieldu
*/
public Double getComponentValue () {
setN () ;
return NumOp.parseDouble (tfValue.getText ()) ;
}
/ *
testuje:
pouze 1 desetninnd carka
max 7 ¢islic celkem
max 3 ¢islice za desetinnou cdrkou
@param number
@return odpovidad formdt cisla?

%% % ok ok %

*/
private boolean isvValidN (String number) {

int comma = number.indexOf (",");

if (comma != number.lastIndexOf (",")) {
return false;

}

if (comma > -1) ¢{

if (comma == | number.length() > 8) {
return false;
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if (number.substring(comma + 1).length()

3) {
return false;
}
} else {
if (number.length() > 7) {
return false;
}
}
return true;
}

/**
* zapise number do tfValue
* pokud number zacind carkou, doplni nulu
* pokud obsahuje zbytecné nuly na zacdtku,
odstrani je
* @param number

*/
private void changeTFValue (String number) {
if (number.charAt (0) == ',") {
number = "0" + number;
}
while (number.startsWith("00")) {

number = number.substring(l);

}

tfVvalue.setText (number) ;

}
Vi

>

* zkontroluje validitu ¢isla v tfValue, nevhodné

hodnoty pripadné nahradi 1

* posledni kontrola pfred vyuzZitim cisla pri zméné

nebo pridani komponenty
*/
private void setN() {
String number = tfValue.getText () ;
if (isvalidN (number)) {
changeTFValue (number) ;
double val =
NumOp.parseDouble (tfValue.getText ());
if (val == 0) ¢{
tfValue.setText ("1");
}
} else {
tfValue.setText ("1");
}

Soubor:

Jsrc/PresentationLayer/Forms/InfoPanel.java

package Presentationlayer.Forms;

import Applicationlayer.ApplicationLayer;
import java.awt.Desktop;

import java.awt.Dimension;

import java.io.IOException;

import java.net.URISyntaxException;

import javax.swing.JEditorPane;

import javax.swing.JPanel;

import javax.swing.event.HyperlinkEvent;
import javax.swing.event.HyperlinkListener;
import javax.swing.text.html.HTMLEditorKit;

/**
* obsah pro tlac¢itko O Programu
* @author Jakub Hrncir (2010)
*/
public class InfoPanel extends JPanel {
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private JEditorPane ep;

public InfoPanel() {

}

super () ;

setPreferredSize (New Dimension (400,

init ();

110));

private void init() {

ep.setText (ApplicationLayer.loadFileToString ("html/inf

ep =

new JEditorPane () ;

ep.setEditable (False) ;
ep.setEditorKit (new HTMLEditorKit());

o.html"));

e) {

add (ep) ;

ep.addHyperlinkListener (new
HyperlinkListener () {

public void hyperlinkUpdate (HyperlinkEvent

if (e.getEventType () ==

HyperlinkEvent.EventType.ACTIVATED) {

Soubor:
Jsrc/PresentationLayer/Forms/MainForm.java

Desktop d =

try {
d.browse (e.getURL () .toURI()) ;

} catch (IOException ex) {

} catch (URISyntaxException ex) {

}

Desktop.getDesktop () ;

package PresentationlLayer.Forms;

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

Applicationlayer.ApplicationLayer;
ApplicationLayer.Circuit.*;
ApplicationlLayer.Equation;

PresentationLayer.
PresentationLayer.
Presentationlayer.
Presentationlayer.
PresentationLayer.

awt.
awt.
awt.
awt.
awt.
awt.
awt.
awt.
awt.
awt.
awt.
awt.
awt.
awt.
awt.

java.
java.
java.
java.
java.
java.
java.
java.
java.
java.
java.
java.
java.
java.
java.

Grid.CircuitGrid;
Grid.GFNode;
Grid.GFWire;
GridPannel;
IPresentationlayer;
BorderLayout;

Container;

Desktop;

Dimension;

Font;

GridBagConstraints;
GridBagLayout;

Insets;

event.ActionEvent;
event.ActionListener;
event.ComponentEvent;
event.ComponentListener;
event.MouseEvent;
event.MouseListener;
event.MouseMotionListener;

java.io.BufferedInputStream;

java.
java.
java.
Java.
java.

net.

io.IOException;
io.InputStream;

URISyntaxException;

util.ArrayList;
util.Iterator;

javax.swing.DefaultListModel;
javax.swing.ImageIcon;
javax.swing.JButton;
javax.swing.JEditorPane;
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import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

/**

javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.

swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.

JFrame;

JList;

JOptionPane;

JPanel;

JScrollPane;

JSplitPane;

JTabbedPane;
ListSelectionModel;
ScrollPaneConstants;
SwingConstants;
border.EtchedBorder;
border.TitledBorder;
event.HyperlinkEvent;
event.HyperlinkListener;
event.ListSelectionEvent;
event.ListSelectionlListener;
text.html.HTMLEditorKit;

* Hlavni formuldr aplikace
* @author Jakub Hrncir (2010)

*/
public class

MainForm extends JFrame implements

IPresentationLayer {

private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
public s
public s
Font (FONT_ NA

JPanel mainPanel;

JPanel toolPanel;

JPanel topPanel;

ResizePanel resizePanel;
ComponentPanel componentPanel;
CircuitPanel circuitPanel;
JButton btnNewGrid;

ImageIcon newGridII;

JButton btnZoomIn;

ImageIcon zoomInII;

JButton btnZoomOut;

ImageIcon zoomOutII;

JButton btnNewNode;

ImageIcon newNodeII;

JButton btnRemNode;

ImageIcon remNodeII;

JButton btnProcess;

ImageIcon processII;

JButton btnReturn;

JButton btnAbout;

ImageIcon returnII;

GridPannel gridPanel;
JScrollPane scrollPane;
JScrollPane scrollPaneMessages;
JEditorPane edPaneMessages;
JScrollPane scrollPaneEgs;
JEditorPane edPaneEgs;
JScrollPane scrollPaneSol;
JEditorPane edPaneSol;

String navod_obvod;

String navod_rce;

String header;

JTabbedPane tabbedPane;
MFState edPaneMessagesState;
JScrollPane scrollPanelist;
JSplitPane splitPane;

JList list;

JPanel listPanel;
DefaultListModel listModel;
JFrame frame;
int x;

int y;
CircuitGrid cg =
MFState state;
Circuit circuit;
boolean needInterpret = false;

CircuitGrid.self;

tatic final String FONT NAME = "Arial";

tatic final Font FONT =
ME, Font.PLAIN, 12);

new
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public static final Font FONT B = new
Font (FONT NAME, Font.BOLD, 12);

public static final Font FONT I = new
Font (FONT_NAME, Font.ITALIC, 12);

public MainForm() {
super ("Kirchhoff") ;
setSize (1024, 700);
setResizable (true) ;
setMinimumSize (New Dimension (800,
setLocation (0, 0);
setDefaultCloseOperation (EXIT ON CLOSE) ;
state = MFState.EDITING;
init ()
addComponentsToPane (getContentPane ()) ;
setVisible (true) ;

600)) ;

}

private void init () {
//ikony tlacitek

newGridII = createlmagelcon ("newGrid.jpg");
zoomInII = createImageIcon ("zoomIn.jpg");
zoomOutII = createImageIcon ("zoomOut.jpg");

( .
createImageIcon ("newNode.jpg") ;
createImageIcon ("remNode.jpg") ;
processII = createlImagelcon ("process.jpg");
returnIl = createlmagelcon("return.jpg");
//html texty
navod_obvod =
ApplicationLayer.loadFileToString ("html/navod obvod.ht
ml") ;

newNodeIIl =
remNodeII =

navod_rce =
ApplicationLayer.loadFileToString ("html/navod rce.html
")
header =
ApplicationLayer.loadFileToString ("html/header.html") ;
}

private void addComponentsToPane (Container pane) {
//frame pro dialogy a zprdvy
frame = new JFrame () ;

//zdkladni layout
pane.setLayout (Néw BorderLayout()) ;

//Edst s obvodem

gridPanel = new GridPannel (this);

scrollPane = new JScrollPane (gridPanel,
ScrollPaneConstants.VERTICAL SCROLLBAR ALWAYS,
ScrollPaneConstants.HORIZONTAL SCROLLBAR ALWAYS) ;

//ndstroje a informace vpravo - toolPanel

toolPanel = new JPanel (new GridBagLayout ());

toolPanel.setMinimumSize (nNeéw Dimension (128,
450)) 5

GridBagConstraints c = new
GridBagConstraints () ;

//prvky toolPanelu
//resizePanel - zména velikosti gridu
c.anchor =
GridBagConstraints.FIRST LINE_ START;

c.gridx = 0;
c.gridy = 0;
c.weightx = 1;
c.weighty = 0;
resizePanel =
toolPanel.add (resizePanel,

new ResizePanel (this);
c)i

//componentPanel
c.gridx = 0;
c.gridy = 1;
c.weightx =
c.weighty = 1;

- Uprava komponent
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componentPanel = new ComponentPanel (this) ;
componentPanel.setVisible (true) ;
toolPanel.add (componentPanel, c);

//circuitPanel
c.gridx = 0;
c.gridy = 2;
c.weightx = 0;
c.weighty = 1;
c.fill = GridBagConstraints.BOTH;
circuitPanel = new CircuitPanel (this);
circuitPanel.setVisible (false) ;
toolPanel.add(circuitPanel, c);

- vlastnosti prvkid obvodu

//1list &dsti obvodu

listPanel = new JPanel (new BorderLayout());

listPanel.setPreferredSize (NewW Dimension (260,
120));

listPanel.setBorder (nNew TitledBorder (new
EtchedBorder (EtchedBorder.LOWERED), "Seznam prvka
obvodu", TitledBorder.LEFT,
TitledBorder.DEFAULTiPOSITION, FONT B)) ;

listPanel.setVisible (False) ;

listModel = new DefaultListModel () ;

list = new JList (listModel) ;

list.setSelectionMode (ListSelectionModel.SINGLE SELECT
ION) ;

list.setFixedCellHeight (20) ;

list.setFont (N€w Font (FONT NAME, Font.PLAIN,
12));

scrollPanelist = new JScrollPane (list);

scrollPanelist.setVerticalScrollBarPolicy (ScrollPaneCo
nstants.VERTICAL SCROLLBAR ALWAYS) ;
listPanel.add(scrollPanelist) ;
c.fill = GridBagConstraints.BOTH;
.gridx = 0;
.gridy = 3;
.weightx = 0;
.weighty 1;
toolPanel.add (listPanel,

Q Q0

c);

//vypisy
edPaneMessages = new JtEditorPane () ;
edPaneMessages.setEditable (false) ;
edPaneMessages.setEditorKit (new
HTMLEditorKit ());
edPaneMessagesState = MFState.EDITING;
edPaneMessages.setText (navod_obvod) ;
scrollPaneMessages = nNew
JScrollPane (edPaneMessages) ;
scrollPaneMessages.setPreferredSize (new
Dimension (520, 200));

scrollPaneMessages.setVerticalScrollBarPolicy (ScrollPa
neConstants.VERTICAL SCROLLBAR ALWAYS) ;

edPaneEgs = new JEditorPane();
edPaneEgs.setEditable (False) ;
edPaneEgs.setEditable (False) ;
edPaneEgs.setEditorKit (new HTMLEditorKit ());
edPaneMessagesState = MFState.EDITING;
scrollPaneEgs = new JScrollPane (edPaneEqgs) ;
scrollPaneEgs.setPreferredSize (new
Dimension (520, 200));

scrollPaneEgs.setVerticalScrollBarPolicy(ScrollPaneCon
stants.VERTICAL SCROLLBAR_ALWAYS) ;

edPaneSol = new JEditorPane();
edPaneSol.setEditable (False) ;
edPaneSol.setEditable (False) ;
edPaneSol.setEditorKit (new HTMLEditorKit ()):;
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edPaneMessagesState = MFState.EDITING;

scrollPaneSol = new JScrollPane (edPaneSol);

scrollPaneSol.setPreferredSize (new
Dimension (520, 200));

scrollPaneSol.setVerticalScrollBarPolicy (ScrollPaneCon
stants.VERTICAL SCROLLBAR ALWAYS) ;

tabbedPane = new JTabbedPane (JTabbedPane.TOP) ;
tabbedPane.addTab ("Navod",
scrollPaneMessages) ;

//ndstroje nahore topPanel

topPanel = new JPanel (new GridBagLayout());

topPanel.setPreferredSize (New Dimension (450,
30))

//prvky topPanelu
btnNewGrid = new JButton (newGridII) ;
btnNewGrid.setToolTipText ("Novy obvod") ;
btnNewGrid.setPreferredSize (new Dimension (30,
30)) ;s
.fill = GridBagConstraints.NONE;
.anchor = GridBagConstraints.WEST;

0;
.gridy = 0;
= 0;
.weighty = 0;
topPanel.add (btnNewGrid, c);

Q00 0Q0aan

btnZoomIn = new JButton (zoomInII);

btnZoomIn.setToolTipText ("P¥iblizit");

btnZoomIn.setPreferredSize (New Dimension (30,
30)) s

c.gridx = 1;

topPanel.add (btnZoomIn, c);

btnZoomOut = new JButton (zoomOutII) ;

btnZoomOut.setToolTipText ("Oddalit") ;

btnZoomOut.setPreferredSize (nNew Dimension (30,
30)) 7

c.gridx = 2;

topPanel.add (btnZoomOut, c);

btnNewNode = new JButton (newNodell) ;

btnNewNode.setEnabled (false) ;

btnNewNode.setToolTipText ("P¥idat uzel");

btnNewNode.setPreferredSize (new Dimension (30,
30)) s

c.gridx = 3;

topPanel.add (btnNewNode, c);

btnRemNode = new JButton (remNodelII) ;

btnRemNode.setEnabled (False) ;

btnRemNode.setToolTipText ("Odstranit uzel");

btnRemNode.setPreferredSize (new Dimension (30,
30)) s

c.gridx = 4;

topPanel.add (btnRemNode, c);

btnProcess = new JButton ("Zpracovat obvod",
processII);

btnProcess.setEnabled (true) ;

btnProcess.setFont (FONT) ;

btnProcess.setToolTipText ("Pokud mate obvod
hotovy, klepnéte sen");
btnProcess.setHorizontalTextPosition (SwingConstants.RI
GHT) ;

btnProcess.setPreferredSize (New Dimension (140,
30)) s

btnProcess.setMargin (new Insets (0, -17, O,
0)):

btnProcess.setFocusPainted (false) ;
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c.insets = new Insets (0, 0, 0, 0);
c.gridx = 5;
topPanel.add (btnProcess, c);

btnReturn = new JButton ("Zménit obvod",
returnlII);

btnReturn.setEnabled (false) ;

btnReturn.setFont (FONT) ;

btnReturn.setHorizontalTextPosition (SwingConstants.RIG
HT) ;
btnReturn.setPreferredSize (new Dimension (115,
30)) s
btnReturn.setMargin (new Insets (0, -6, O,
btnReturn.setFocusPainted (False) ;
c.gridx = 6;
topPanel.add (btnReturn, c);

0));

btnAbout = new JButton ("O programu");
btnAbout.setFont (FONT) ;
btnAbout.setFocusPainted (False) ;
c.anchor = GridBagConstraints.EAST;
c.gridx = 7;

c.weightx = 1;

topPanel.add (btnAbout, c);

//umisténi zdkladnich komponent

mainPanel = new JPanel (new BorderLayout());

mainPanel.setPreferredSize (New Dimension (660,
400));

mainPanel.add (scrollPane,
BorderLayout.CENTER) ;

mainPanel.add (toolPanel,

splitPane = new
JSplitPane (JSplitPane.HORIZONTAL SPLIT, mainPanel,
tabbedPane) ;

BorderLayout.EAST) ;

splitPane.getLeftComponent () .setMinimumSize (new
Dimension (460, 400));

splitPane.getRightComponent () .setMinimumSize (new

Dimension (200, 400));
splitPane.setOneTouchExpandable (true) ;
splitPane.setResizeWeight (1) ;
splitPane.setDividerLocation (660) ;
pane.add (splitPane, BorderLayout.CENTER) ;
pane.add (topPanel, BorderLayout.NORTH) ;

//Listenery
addComponentListener (neéw ComponentListener () {

public void
componentResized (ComponentEvent e) {
repaintWholeGrid () ;
}

public void componentMoved (ComponentEvent

e) {

}

public void componentShown (ComponentEvent
e) {

}

public void componentHidden (ComponentEvent
e) {

}
1)

gridPanel.addMouseListener (Nnew MouseListener ()

public void mouseClicked (MouseEvent e) {
if (state == MFState.EDITING) {
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gridPanel.mouseClick (e.getX (),

e.get¥ (), e.getButton());
repaintGrid() ;
updateP () ;
}
}
public void mousePressed (MouseEvent e) {
X = e.getX();
y = e.get¥();
}
public void mouseReleased (MouseEvent e) {
if (state == MFState.EDITING) {
iIf ((x '= e.getX()) | (y !'=
e.getY ())) |
gridPanel.mouseDrag(x, Yy,
e.getX (), e.get¥Y (), e.getButton(), state);

repaintGrid () ;
updateP () ;

}

public void mouseEntered (MouseEvent e) {
}

public void mouseExited (MouseEvent e) {
}
});
gridPanel.addMouseMotionListener (new
MouseMotionListener () {

public void mouseDragged (MouseEvent e) {
if (state.ordinal() > 0) {
return;
}
if (gridPanel.mouseDraging(x, vy,
e.get¥())) {
repaintGrid() ;

e.getX (),

}
}

public void mouseMoved (MouseEvent e) {
}
}) i
btnNewGrid.addActionListener (New
ActionListener () {

public void actionPerformed (ActionEvent e)

Object[] options =

int response =
JOptionPane.showOptionDialog (frame,
premaze ten stavajici. Pokracovat?",
JOptionPane.OK CANCEL OPTION,
JOptionPane.WARNING MESSAGE, null, options, null);

if (response == JOptionPane.OK OPTION)

{"OK", "Storno"};
"Novy obvod
"Novy obvod",

{
CircuitGrid.self.resetGrid (6, 0);
circuitPanel.setVisible (False) ;
listPanel.setVisible (False);
componentPanel.setVisible (true) ;
resizePanel.setVisible (true) ;
state = MFState.EDITING;
repaintWholeGrid() ;
updateP () ;
listModel.clear () ;

}
}):
btnZoomIn.addActionListener (new
ActionListener () {
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public void actionPerformed (ActionEvent e)
{

btnZoomIn.setEnabled (gridPanel.zoomIn()) ;
btnZoomOut.setEnabled (true) ;
repaintWholeGrid () ;
}
P
btnZoomOut.addActionListener (New
ActionListener () {

public void actionPerformed (ActionEvent e)
{

btnZoomOut.setEnabled (gridPanel.zoomOut ()) ;
btnZoomIn.setEnabled (true) ;
repaintWholeGrid() ;
}
P
btnNewNode.addActionListener (Nnew
ActionListener () {

public void actionPerformed (ActionEvent e)

cg.setNode () ;
repaintGrid() ;
updateP () ;

}
}):
btnRemNode.addActionListener (New
ActionListener () {

public void actionPerformed(ActionEvent e)

cg.removeNode () ;
repaintGrid() ;
updateP () ;
}
});
btnProcess.addActionListener (New
ActionListener () {

public void actionPerformed(ActionEvent e)

if (state == MFState.EDITING) {
try {
cg.canProcess () ;
cg.crop();

Applicationlayer.self.processCG();
repaintGrid() ;
} catch (CircuitNotClosedException
ex) {

JOptionPane.showMessageDialog (frame, "Obvod neni
uzavreny!\nOdstrarfite slepé vodice nebo doplite ty
chybé&jici.", "Error", JOptionPane.ERROR MESSAGE) ;

} catch (NoCircuitException ex) {

JOptionPane.showMessageDialog (frame,

nerozvétveny obvod!", "Error",

JOptionPane.ERROR MESSAGE) ;
} catch

"Zadny nebo

(NoSourceException ex) {

JOptionPane.showMessageDialog (frame, "Obvod nemé
zdroj!", "Error", JOptionPane.ERROR MESSAGE) ;
} catch (NoResistorException ex) {

JOptionPane.showMessageDialog (frame, "Obvod nem& zadny
odpor!", "Error", JOptionPane.ERROR MESSAGE) ;
}
} else if (state ==
MFState.FORMING EQUATIONS) {
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Applicationlayer.self.generateEquations();
} else if (state == MFState.EQUATIONS)

{

Applicationlayer.self.solveEquations();
} else if (state == MFState.SOLVED &
needInterpret) {

ApplicationLayer.self.interpretSolution();

}

}
});
btnReturn.addActionListener (New

ActionListener() {
public void actionPerformed (ActionEvent e)

state = MFState.EDITING;
cg.deselect () ;
cg.unHighlight () ;
updateP () ;
repaintGrid() ;
}
});
btnAbout.addActionListener (new
ActionListener () {

public void actionPerformed (ActionEvent e)
{

JOptionPane.showMessageDialog (frame,
new InfoPanel (), "O programu Kirchhoff",
JOptionPane.PLAIN MESSAGE) ;

}
1)
list.addListSelectionListener (new
ListSelectionListener () {

public void
valueChanged (ListSelectionEvent e) {
iIf (list.getSelectedIndex() != -1) {
cg.highlight ((Highlightable)
listModel.getElementAt (list.getSelectedIndex()),
gridPanel.getGraphics());

circuitPanel.setText (circuit.getPartDescription (state,
list.getSelectedValue()));
} else {
circuitPanel.setText ("");
}
}
}) i
edPaneMessages.addHyperlinkListener (new
HyperlinkListener () {

public void hyperlinkUpdate (HyperlinkEvent
e) {
if (e.getEventType () ==
HyperlinkEvent.EventType.ACTIVATED) {
Desktop d = Desktop.getDesktop () ;
try {
d.browse (e.getURL () .toURI()) ;

} catch (IOException ex) {
} catch (URISyntaxException ex) {
}
}
}
}) i
}
/**
* @return hodnota editu na component pannelu
*/
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public double getComponentValue () {
return componentPanel.getComponentValue () ;

}

/**
* prekresli Grid
* I velikost musi byt zachovdna
*/

public void repaintGrid() {

gridPanel.paintComponent (gridPanel.getGraphics());
}

/**
* prekresli Grid a prizpusobi scrollbary
*/

public void repaintWholeGrid() {

gridPanel.paintWholeComponent (gridPanel.getGraphics (),
scrollPane.getWidth (), scrollPane.getHeight());
scrollPane.setViewportView (gridPanel) ;

}

/**
* nacte ikonu ze souboru
* @param path cesta k obrdzku
* @return ImageIcon
*/
public static ImageIcon createlmagelcon (String
path) {

try {

InputStream is =
MainForm.class.getResourceAsStream("images/" + path);
BufferedInputStream bis = new

BufferedInputStream(is);
byte[] byBuf = new byte[10000];
int byteRead = bis.read(byBuf, 0, 10000);
ImageIcon icon = new ImagelIcon (byBuf) ;
return icon;
} catch (Exception
}

ex) {

return new ImagelIcon ("images/" + path);
}

/**
* aktualizuje ndstroje
*/
public void updateP() {
componentPanel.updatePannel () ;
if (state == MFState.EDITING) {
if
(cg.getSelected() .getClass () .equals (GFWire.class)) {
btnNewNode.setEnabled (true) ;
} else {
btnNewNode.setEnabled (False) ;
}
if
(cg.getSelected() .getClass () .equals (GFNode.class) &&
! ((GFNode) cg.getSelected()) .needNode()) {
btnRemNode.setEnabled (true) ;
} else {
btnRemNode.setEnabled (False) ;

}
btnProcess.
btnProcess.
btnProcess.

obvod hotovy, klepnéte
btnProcess

setEnabled (true) ;
setText ("Zpracovat obvod");
setToolTipText ("Pokud mate
sem") ;
.setMargin(new Insets (0, -17, O,
0))s
btnReturn.setEnabled (false) ;
circuitPanel.setVisible (False) ;
listPanel.setVisible (False) ;
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componentPanel.setVisible (true) ;
resizePanel.setVisible (true) ;
if (!state.equals(edPaneMessagesState)) {
edPaneMessagesState = MFState.EDITING;
edPaneMessages.setText (navod obvod) ;
}
tabbedPane.removeAll () ;
tabbedPane.add ("Navod",
scrollPaneMessages) ;
}
ifT (state.ordinal() > 0) {
btnNewNode.setEnabled (false) ;
btnRemNode.setEnabled (false) ;
btnReturn.setEnabled (true) ;

}
if (state == MFState.FORMING EQUATIONS) {
btnProcess.setEnabled (true) ;
btnProcess.setText ("Ukdzat rovnice");
btnProcess.setToolTipText ("Klepnutim sem
zobrazite vytvofené rovnice");
btnProcess.setMargin (new Insets (0, -27, O,
0))s
iIT (!state.equals(edPaneMessagesState)) {
edPaneMessagesState =
MFState.FORMING EQUATIONS;
edPaneMessages.setText (navod rce) ;
}
}
if (state == MFState.EQUATIONS) {
btnProcess.setEnabled (true) ;
btnProcess.setText ("Spocitat rovnice");
btnProcess.setToolTipText ("Klepnutim sem
zobrazite re$eni rovnic");

btnProcess.setMargin (new Insets (0, -19, O,
0))s
}
if (state == MFState.SOLVED) {
if (!needInterpret) {
btnProcess.setEnabled (false) ;
} else {
btnProcess.setText ("Aktualizovat
obvod") ;

btnProcess.setToolTipText ("Klepnutim
sem zobrazite vysledné sméry proudu");
btnProcess.setMargin(new Insets (0, -8,
0, 0))s
}

}
if (state == MFState.INTERPRETED) {
btnProcess.setEnabled (False) ;

}

/**
* zobrazi prvky obvodu, prejde k vytvdreni rovnic
* @param c
*/

public void showBranches (Circuit c) {

circuit = c;
circuitPanel.setVisible (true) ;
listPanel.setVisible (true) ;
listModel.clear () ;
componentPanel.setVisible (False) ;
edPaneMessagesState =

MFState.FORMING EQUATIONS;
edPaneMessages.setText (navod rce);
resizePanel.setVisible (false) ;
cg.deselect () ;
state = MFState.FORMING EQUATIONS;
repaintGrid() ;
updateP () ;
Iterator<Node> itN =
while

c.nodes.iterator () ;
(itN.hasNext ()) {
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listModel.addElement (itN.next ());
}
Iterator<Branch> itB =
while (itB.hasNext()) {
listModel.addElement (itB.next ());

c.branches.iterator () ;

}

Iterator<Loop> itL = c.loops.iterator();

while (itL.hasNext()) {
listModel.addElement (itL.next ());

}

showMessages () ;

}
/)(‘)(‘

* zobrazi vytvorené rovnice
* @param equations
*/
public void showEquations (ArrayList<Equation>
equations) {
list.clearSelection();
cg.unHighlight () ;
repaintGrid() ;
state = MFState.EQUATIONS;
tabbedPane.addTab ("Rovnice", scrollPaneEgs);
edPaneEgs.setText (getEquationsText (equations)) ;
tabbedPane.setSelectedIndex (1) ;
updateP () ;
showMessages () ;

}

/**
* zobrazi resSeni
* @param solution
* @param needInterpret
*/
public void showSolution (double[]
boolean needInterpret) {
this.needInterpret = needInterpret;
list.clearSelection();
cg.unHighlight () ;
repaintGrid() ;
tabbedPane.addTab ("ReSeni", scrollPaneSol);
edPaneSol.setText (getSolutionsText (solution)) ;
tabbedPane.setSelectedIndex (2) ;
state = MFState.SOLVED;
updateP () ;
showMessages () ;

solution,

}
/**

* zajisti viditelnost cdsti s texty
(ndpovéda,rovnice,reseni) a viditelnost mrizZky
*/
private void showMessages () {
Int dl = splitPane.getDividerLocation();
//System.out.println("Divider: " + dl + "

width:" + splitPane.getWidth());
iIf (dl > splitPane.getWidth() - 30) {
splitPane.setDividerLocation (660) ;
}
if (dl < 461) {
splitPane.setDividerLocation (461) ;
}
}
/**
* interpretuje reseni
*/

public void interpretSolution() {
state = MFState.INTERPRETED;
list.clearSelection();
repaintGrid() ;
updateP () ;
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}

/**
* zobrazi chybovou hldsku
* @param message
*/
public void showErrorMessage (String message) {
JOptionPane.showMessageDialog (frame, message,
"Error", JOptionPane.ERROR _MESSAGE) ;
}

/**
* @return je potreba zobrazovat oznaceni uzlu a
vetvi?
*/
public boolean needMarks () {
if (state.ordinal() == 0) {
return false;
}
return true;

}
/**

* vygeneruje text pro vytvorené rovnice
* @param equations
* @return
*/
private String
getEquationsText (ArrayList<Equation> equations) {
String s = "";
Int first = circuit.firsLawEquationsNeeded() ;
s = s.concat (header);
s = s.concat ("<h2>Vytvofené
rovnice</h2><h3>Prvni Kirchhoffltv zakon</h3>");

for (int 1 = 0; i < first; i++) {
s = s.concat ("<p>" +
equations.get (i) .toString () + "</p>");

}

s = s.concat ("<h3>Druhy Kirchhofftv
zakon</h3>") ;
for (int i = first; i < equations.size(); i++)
{
s = s.concat ("<p>" +
equations.get (i) .toString() + "</p>");
}
return s;
}
/**
* vygeneruje text pro vypocltend reseni
* @param solution
* @return
*/
private sString getSolutionsText (double[] solution)
{
String s = "";
int branches = circuit.branches.size();
boolean zapor = false;
s = s.concat (header) ;
s = s.concat ("<h2>Vypoctené hodnoty
proudu</h2>") ;
for (int i = 0; i < branches; i++) {
if (solution[i] < 0) {
zapor = true;
}
s = s.concat ("<p> <i>I</i><sub>" + (i + 1)
+ "</sub> = " + String.format("%.4f", solution[i]) + "
A</p>");

}
if (zapor) {
s = s.concat ("<p>Zaporné hodnoty u
nékterych velikosti proudd znamenaji, Ze proud danou
vétvi proudi ve skutecnosti opacnym smérem, neZ jsem
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zvolili. Jeho smér je tedy opacny,
Sipky v ndkresu.</p>");
s = s.concat ("<p>Pokud zvolené sméry

proudu nesouhlasi s vyslednymi, miZete jejich sméry v
nadkresu zménit klepnutim na tlacitko
<strong>Aktualizovat obvod</strong> (budou upraveny i
pfisludné hodnoty proudd v popisech prvkl
obvodu) .</p>") ;

}

nez jak ukazuji

s = s.concat ("<p>Pokud je hodnota proudu nula,
proud touto vé&tvi vubec netece, nebo je mendi nez 0,1
mA.</p>");
return s;
}
}
Soubor:

Jsrc/PresentationLayer/Forms/MFState.java

package PresentationlLayer.Forms;

/**
* fdze, ve kterych se miZe nachdzet program
* @author Jakub Hrncir (2010)
*/
public enum MFState {
EDITING, FORMING EQUATIONS,
INTERPRETED;

EQUATIONS, SOLVED,

}

Soubor:
Jsrc/PresentationLayer/Forms/NoCircuitExceptio
n.java

package PresentationlLayer.Forms;

/**

* Zddny nebo nerozvétveny obvod (neobsahuje zZddny
uzel) .

* @author Jakub Hrncir (2010)

*/
public class NoCircuitException extends Exception{

}

Soubor:
Jsrc/PresentationLayer/Forms/NoResistorExceptio
n.java

package PresentationlLayer.Forms;

/**
* Obvod nemd Zddny rezistor.
* @author Jakub Hrncir (2010)
*/
public class NoResistorException extends Exception {

}
Soubor:

Jsrc/PresentationLayer/Forms/NoSourceException
Java

package PresentationlLayer.Forms;

/**

* Obvod nemd zadny zdroj.
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* @author Jakub Hrncir (2010)
*/
public class NoSourceException extends Exception {

}

Soubor:
Jsrc/PresentationLayer/Forms/ResizePanel.java

package PresentationlLayer.Forms;

import ApplicationlLayer.Direction;
import Presentationlayer.Grid.CircuitGrid;
import java.awt.Dimension;

import java.awt.GridBagConstraints;
import java.awt.GridBagLayout;

import java.awt.Insets;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import javax.swing.Imagelcon;

import javax.swing.JButton;

import javax.swing.JPanel;

import javax.swing.border.EtchedBorder;
import javax.swing.border.TitledBorder;

/**
* Panel umozZnujici zménu velikosti mriZky.
* @author Jakub Hrncir (2010)
*/

public class ResizePanel extends JPanel ({

private MainForm mf;
private JButton addNorth;
private JButton addEast;
private JButton addSouth;
private JButton addWest;
private JButton cropGrid;
private ImageIcon anIl =
createImageIcon ("addNorth.jpg") ;
private ImageIcon aell =
createImagelcon ("addEast.jpg") ;
private ImageIcon asII =
createImageIcon ("addSouth.jpg");
private ImagelIcon awIl =
createImagelIcon ("addWest.jpg") ;
private ImageIcon crIl =
createImageIcon ("cropGrid.jpg");
private Int extensionPower = 2;

public ResizePanel (MainForm mf) {

super () ;

setPreferredSize (NeW Dimension (128,

setBorder (new TitledBorder (new
EtchedBorder (EtchedBorder.LOWERED) , "Velikost m¥izky",
TitledBorder.LEFT, TitledBorder.DEFAULT POSITION,MainFo
rm.FONT B));

this.mf = mf;

init ()

142));

}

private void init () {

this.setLayout (new GridBagLayout ());

GridBagConstraints c = new
GridBagConstraints () ;

addNorth = new JButton (anII);

addNorth.setPreferredSize (nNew Dimension (36,
36));

addNorth.setToolTipText ("Pridéd 2 radky m¥izky
nahore") ;

addEast = new JButton (aell);

addEast.setPreferredSize (NewW Dimension (36,
36));
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addEast.setToolTipText ("Pfidad 2 sloupce m¥izky
vpravo") ;

addSouth = new JButton (asII);

addSouth.setPreferredSize (NeW Dimension (36,
36));

addSouth.setToolTipText ("P¥ida 2 tadky mrizky
dole");

addWest = new JButton (awlIl);

addWest.setPreferredSize (NewW Dimension (36,
36));

addWest.setToolTipText ("P¥idad 2 sloupce mifizZky
vlevo");

cropGrid = new JButton(crII);

cropGrid.setPreferredSize (New Dimension (36,
36));

cropGrid.setToolTipText ("Ofiznout mrizku");

.anchor = GridBagConstraints.NORTH;
.insets = new Insets (1, 1, 1, 1);
.gridwidth = 1;

.gridx = 1;
.gridy = 0;
.weightx = 0;
.weighty = 0;
add (addNorth,
c.gridx = 0;
c.gridy = 1;
c.weightx = 0;
c.weighty = 0;
add (addWest, c);
c.gridx = 1;
c.gridy =
c.weightx 0;
c.weighty 0;
add (cropGrid,
c.gridx = 2;
c.gridy = 1;
c.weightx 0.1;
c.weighty = 0;
add (addEast, c);
c.gridx = 1;
c.gridy = 2;
c.weightx 0;
c.weighty = 0.1;
add (addSouth, c);

Q00000

c);

’

=

c);

addNorth.addActionListener (new
ActionListener () {

public void actionPerformed (ActionEvent e)
{

CircuitGrid.self.extend (Direction.NORTH,
extensionPower) ;
mf.repaintWholeGrid() ;
}
1)
addEast.addActionListener (NeW ActionListener ()

public void actionPerformed (ActionEvent e)
{

CircuitGrid.self.extend(Direction.EAST,
extensionPower) ;
mf.repaintWholeGrid() ;
}
P
addSouth.addActionListener (new
ActionListener () {

public void actionPerformed (ActionEvent e)
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CircuitGrid.self.extend(Direction.SOUTH,
extensionPower) ;
mf.repaintWholeGrid() ;
}

P
addWest.addActionListener (new ActionListener ()

public void actionPerformed (ActionEvent e)
{

CircuitGrid.self.extend(Direction.WEST,
extensionPower) ;
mf.repaintWholeGrid() ;
}
});
cropGrid.addActionListener (new
ActionListener () {

public void actionPerformed (ActionEvent e)

CircuitGrid.self.crop();
mf.repaintWholeGrid() ;
mf.updateP () ;

}) i
}

protected static Imagelcon createImagelcon(String
path) {
return MainForm.createImageIcon (path);
}

Soubor:
Jsrc/PresentationLayer/Grid/CircuitGrid.java

package Presentationlayer.Grid;

import Applicationlayer.
import Applicationlayer.
import Applicationlayer.
import Applicationlayer.
import
PresentationlLayer.Forms.CircuitNotClosedException;
import Presentationlayer.Forms.NoCircuitException;
Import PresentationlLayer.Forms.NoResistorException;
Iimport PresentationLayer.Forms.NoSourceException;
Iimport PresentationlLayer.GridPannel;

import java.awt.Color;

import java.awt.Graphics;

import java.util.ArrayList;

import awt .image.BufferedImage;

java.
import java.util.Iterator;

Circuit.Highlightable;
Circuit.Loop;
Position;

Direction;

/**
* obsahuje data mrizky
* @author Jakub Hrncir (2010)
*/
public class CircuitGrid {
public static CircuitGrid self = new
CircuitGrid(6, 6);
private static GFNone none = new GFNone () ;
private ArraylList<CircuitGridLine> gridlines;
private int GRIDCONSTANT = 60;//aktudlni velikost
policka
private int MINGRIDSIZE = 3;//minimdlni pocet
sloupct a radku
private Int MINFIELDSIZE =
policka

40; //minimdlni velikost
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private int MAXFIELDSIZE =
velikost policka

150; //maximdlni

private GridField lastDragSelected = none;
private GridField selected = none;

private int selectedX;

private int selectedY;

public GridPannel gp;

private CircuitGrid(int row, Int col) {

gridlines = new ArrayList<CircuitGridLine>();
selected = none;
for (int i = 0; i < row; i++) {
gridlines.add (new CircuitGridLine (col));
}
}

public void resetGrid(int row, iInt col) {
gridlines.clear();
for (int i = 0; i < row; i++) {

gridlines.add(new CircuitGridLine (col));
}
selected = none;

}

/**
* pridd drdty do prdzdnych policek a do policek s
draty a uzly
* prida uzly, pokud je to nutné (tzn 3 vétve v
poli)
* @param where rddek/sloupec (rozlisSeno par.
horizontal), kam se priddva drat
* @param from policko, kde drdt zacind
* @param to policko, kde drdat konéi TO>FROM
* @param horizontal drdt je vodorovny/svisly
*/
public void drawWire (Int where,
boolean horizontal) {
iT (horizontal) ¢{
GridField gf = get(where, from);
if (gf.getClass().equals (GFEmpty.class)) {
set (where, from, new GFWire (false,
true, false, false));

} else if
(gf.getClass () .equals (GFWire.class) |
gf.getClass () .equals (GFNode.class)) {

((GFWire) gf) .setEast (true);

if (gf.getClass().equals (GFWire.class)
gf) .needNode ()) {

set (where,
gf));
}

int from, int to,

& ((GFWire)
from, new

GFNode ( (GEWire)

}
for (int 1 = 1; i < to - from;
gf = get(where, from + 1i);
if
(gf.getClass () .equals (GFEmpty.class)) {
set (where, from + 1,

GFWire (False, true, false, true));

}

if (gf.getClass().equals (GFWire.class)
| gf.getClass().equals (GFNode.class)) {

i++) |

new

((GFWire) gf) .setEast (true);
((GFWire) gf) .setWest (true) ;
if
(gf.getClass () .equals (GFWire.class) & ((GFWire)
gf) .needNode ()) {
set (where, from + i, new

GFNode ( (GFWire) gf));
}
}
}
gf = get (where, to);
if (gf.getClass().equals (GFEmpty.class)) {
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set (where, to, new GFWire (false,
false, false, true));

} else if
(gf.getClass () .equals (GFWire.class) |
gf.getClass () .equals (GFNode.class)) {

((GFWire) gf) .setWest (true);
if (gf.getClass () .equals (GFWire.class)
gf) .needNode ()) {
set (where, to,

& ((GFWire)
new GFNode ( (GFWire)

gf));
}
}
} else {
GridField gf = get (from, where);
if (gf.getClass () .equals (GFEmpty.class)) {
set (from, where, new GFWire (False,
false, true, false));
} else if

(gf.getClass () .equals (GFWire.class) |
gf.getClass () .equals (GFNode.class)) {

((GFWire) gf) .setSouth (true);

if (gf.getClass () .equals (GFWire.class)

& ((GFWire) gf) .needNode()) {

set (from, where, new
GFNode ( (GFWire) gf));
}
}
for (int i = 1; i < to - from; i++) {
gf = get(from + i, where);
if
(gf.getClass () .equals (GFEmpty.class)) {
set (from + i, where, new

GFWire (true, false, true,

}
if (gf.getClass () .equals (GFWire.class)
| gf.getClass().equals (GFNode.class)) {

false)) ;

((GFWire) gf) .setNorth (true);
((GFWire) gf) .setSouth (true);
if
(gf.getClass () .equals (GFWire.class) & ((GFWire)
gf) .needNode ()) {
set (from + i, where, new

GFNode ( (GFWire) gf));
}
}
}
gf = get(to, where);
if (gf.getClass().equals (GFEmpty.class)) {
set (to, where, new GFWire (true, false,
false, false));
} else if
(gf.getClass () .equals (GFWire.class) |
gf.getClass () .equals (GFNode.class)) {

((GFWire) gf).setNorth (true);
iIf (gf.getClass () .equals (GFWire.class)
& ((GFWire) gf) .needNode()) {
set (to, where, new GFNode ( (GFWire)

gf));

}
/**

* odstrani drdty a uzly

* @param where rdadek/sloupec (rozliSeno par.
horizontal), kde se odebira drat

* @param from policko, kde mazdni zacind

* @param to policko, kde mazdani konc¢i TO>FROM

* @param horizontal mazany drdt je
vodorovny/svisly

*/

public void deleteWire (int where,

to, boolean horizontal) {

int from, int
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GridField gf;
if (horizontal) ¢{
gf = get(where, from);
if (gf.getClass() == GFWire.class |
gf.getClass () == GFNode.class) {

((GFWire) gf) .setEast (False);
if (gf.getClass() == GFNode.class s&s&
! ((GFNode) gf) .needNode()) {

set (where, new

gf));

}

if (gf.getClass () .equals (GFWire.class)

gf) .needNode ()) {

from,
GFWire ( (GFNode)

& ((GFWire)

set (where, from, new
GFNode ( (GFWire) gf));
}
}
if (gf.getClass() == GFSource.class |
gf.getClass () == GFResistor.class) {
if (((Orientable) gf).isHorizontal())
{
set (where, from, new GFEmpty());
}
}
for (int 1 = 1; 1 < to - from; i++) {
gf = get (where, from + 1i);
if (gf.getClass() == GFWire.class |
gf.getClass () == GFNode.class) {
((GFWire) gf).setEast (False);
((GFWire) gf).setWest (False);
if (gf.getClass() == GFNode.class
&& ! ((GFNode) gf) .needNode()) {
set (where, from + i, new
GFWire ( (GFNode) gf));
}
}
if (gf.getClass() == GFSource.class |
gf.getClass () == GFResistor.class) {
if (((Orientable)
gf) .isHorizontal()) {
set (where, from + 1, new

GFEmpty ()) s

}
}
gf = get(where, to);
if (gf.getClass() == GFWire.class |
gf.getClass () == GFNode.class) {

((GFWire) gf) .setWest (False);
if (gf.getClass() == GFNode.class &s
! ((GFNode) gf) .needNode ()) {

set (where, to, nNew GFWire ( (GFNode)
gf));
}
iIf (gf.getClass().equals (GFWire.class)
gf) .needNode ()) {
set (where, to,

& ((GFWire)
new GFNode ( (GFWire)

gf));
}
}
if (gf.getClass() == GFSource.class |
gf.getClass() == GFResistor.class) {
if (((Orientable) gf).isHorizontal())

{

set (where, to, new GFEmpty());

}

} else {
gf = get(from, where);
if (gf.getClass() == GFWire.class |
gf.getClass () == GFNode.class) {
((GFWire) gf).setSouth (False);
if (gf.getClass() == GFNode.class s«
! ((GFNode) gf) .needNode()) {
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set (from, new

gf));

}

if (gf.getClass () .equals (GFWire.class)

gf) .needNode ()) {
set (from,

gf));

}

where,
GFWire ( (GFNode)

& ((GFWire)
where, new

GFNode ( (GFWire)

}
if (gf.getClass() == GFSource.class |
gf.getClass () == GFResistor.class) {
if (! ((Orientable) gf).isHorizontal())

{

set (from, where, new GFEmpty())
}
}
for (int i = 1; i < to - from; i++) {
gf = get(from + i, where);
if (gf.getClass() == GFWire.class |
gf.getClass () == GFNode.class) {
((GFWire) gf) .setNorth (false);
((GFWire) gf) .setSouth (False);
if (gf.getClass() == GFNode.class
&& ! ((GFNode) gf) .needNode()) {

set (from + i, where, new

GFWire ( (GFNode) gf));
}
}
if (gf.getClass() ==
== GFResistor.class) {
if (! ((Orientable)
gf) .isHorizontal ()) {

GFSource.class |
gf.getClass ()

set (from + i, where, new

GFEmpty () ) ;
}

f = get(to, where);
f (gf.getClass() ==
== GFNode.class) {
((GFWire) gf).setNorth (Ffalse);
if (gf.getClass() == GFNode.class &s&
gf) .needNode ()) {
set (to,

}
g
i GFWire.class |
)

gf.getClass (

! ( (GFNode)
where, new GFWire ( (GFNode)
gf));
}
if (gf.getClass () .equals (GFWire.class)
gf) .needNode ()) {
set (to, where,

& ((GFWire)
new GFNode ( (GFWire)
gf));
}
}
if (gf.getClass() == GFSource.class |
gf.getClass() == GFResistor.class) {
if (! ((Orientable) gf).isHorizontal())
{
set (to, where, new GFEmpty())
}
}
clearEmptyWires () ;
}

/**

* oznaci policka jako "oznacend tazenim"

* @param where rddek/sloupec (rozliSeno par.
horizontal), odkud se oznacuje

* @param from policko, kde mazdni zacind

* @param to policko, kde mazdni konci TO>FROM

* @param horizontal mazany drdt je
vodorovny/svisly

*/

public void dragSelect (int where,
boolean horizontal) {

int from, int

to,
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deselect () ;
if (horizontal) {

for (int i = 0; i < to - from + 1; i++)
get (where, from +
i) .setDragSelected (true) ;
}
} else {
for (int i = 0; 1 < to - from + 1; i++)

get (from + i,
where) .setDragSelected (true) ;
}
}
}

/**
* rozsiri grid
* @param dir smér rozsireni
* @param number poclet novych radkia/sloupct
*/
public void extend(Direction dir, INnt number) {
if (dir.equals(Direction.NORTH)) {

for (int i = 0; i < number; i++) {
gridlines.add (0, new
CircuitGridLine (getColCount()));
}
}
if (dir == Direction.EAST) {
for (int i = 0; i < number; i++) {
for (int r = 0; r < getRowCount();
r++) |
gridlines.get (r).fields.add (new
GFEmpty ());
}
}
}
if (dir == Direction.SOUTH) {
for (int i = 0; i < number; i++) {
gridlines.add (new
CircuitGridLine (getColCount()));
}
}
if (dir == Direction.WEST) {
for (int i = 0; i < number; i++) {
for (int r = 0; r < getRowCount();

r++) |
gridlines.get (r).fields.add (O,
GFEmpty ());

}

/**
* orizne grid o prdzdné sloupce a rddky, azZ do
minimdlniho rozméru, prednostné shora a zleva
*/
public void crop() {
selected = none;
clearEmptyWires () ;
while (getRowCount () > MINGRIDSIZE &
isEmpty (Direction.NORTH)) {
gridlines.remove (0) ;
}
while (getRowCount () > MINGRIDSIZE &
isEmpty (Direction.SOUTH)) {
gridlines.remove (getRowCount () - 1);
}
while (getColCount () > MINGRIDSIZE &
isEmpty (Direction.WEST)) {
for (int i = 0; i < getRowCount(); i++)

gridlines.get (i) .fields.remove (0);

{

{

new

{
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while (getColCount() > MINGRIDSIZE &
isEmpty (Direction.EAST)) {

int formerColCount = getColCount();

for (int i = 0; i < getRowCount(); i++) {
gridlines.get (i) .fields.remove (formerColCount - 1);
}
}
}
/**
* nahradi GFEmpty misto GFWires (a GFNodes) bez
drdtd (north,east,south a west == false)
*/
private void clearEmptyWires () {
for (int i = 0; i < getRowCount(); i++) {

gridlines.get (i) .clearEmptyWires () ;
}

/**

* zjisti, zda je dany sloupec/radek prdzdny

* @param dir smér, ze kterého se vlastnost

zjistuje

*/

private boolean isEmpty(Direction dir) {
if (dir == Direction.NORTH) {
return gridlines.get (0) .isEmpty();

}
if (dir ==

Direction.SOUTH) {
return gridlines.get (getRowCount () -
1) .isEmpty () ;
}
if (dir Direction.EAST) {

for (int i = 0; i < getRowCount(); i++) {
if
(!'gridlines.get (i) .fields.get (getColCount () -
1) .getClass () .equals (GFEmpty.class)) {
return false;
}
}
}
iIT (dir == Direction.WEST) {
for (int i = 0; i < getRowCount(); i++) {
if

(!gridlines.get (i) .fields.get (0) .getClass () .equals (GFE
mpty.class)) {
return false;

}
}
return true;

}

/**
* @return

*/
public int getWidth() {
return getColCount ()

Sirka mriZky v px

* getGRIDCONSTANT () ;
}

/**
* @return

*/
public int getHeight () {
return getRowCount ()

vyska mrizky v px

* getGRIDCONSTANT () ;
}

/**
* @return pocet radku
*/
public int getRowCount () {
return gridlines.size();
}
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/**
* @return poclet sloupcu
*/
public int getColCount() {
return gridlines.get (0) .getColCount () ;
}

/**

* @param row radek

* @param col sloupec

* @return field na dané pozici

*/
public GridField get (Int row, int col) {

return gridlines.get (row) .fields.get (col);

}

/**
* @param pos
* @return field na dané pozici
*/
public GridField get (Position pos) {
return get (pos.row, pos.col);
}

/**
* nahradi urceny field novym
* @param row rdadek
* @param col sloupec
* @param field novy field
*/
private void set (int row,
field) {
gridlines.get (row) .fields.set (col,

int col, GridField
field);
}

/**
* prekresli Grid do dodaného grafického kontextu
pomoci Double Bufferingu
* @param paintMarks vykreslit oznaceni vétvi a
uzla?
*/
public void paint (Graphics g, boolean paintMarks)
{
new
gp.getHeight (),

BufferedImage buf =
BufferedImage (gp.getWidth (),
BufferedImage.TYPE INT_RGB) ;
Graphics offG = buf.getGraphics();
offG.setColor (Color.GRAY) ;
offG.fillRect (0, 0, buf.getwidth(),
buf.getHeight ());
for (int row = 0;

row < getRowCount (); row++)

{
for (int col = 0; col < getColCount();
col++) |
boolean b = get (row,
col) .equals (getSelected());
/*if (b) {
System.out.print ("T") ;
} else {
System.out.print (" ");
P/
get (row, col).paint (offG, col *
getGRIDCONSTANT (), row * getGRIDCONSTANT (),
getGRIDCONSTANT (), (get (row,
col) .equals (getSelected())),
}
//System.out.println("") ;

paintMarks) ;

}
//System.out.println("");
g.drawImage (buf, 0, 0, null);

/**
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* zrusi veskeré oznaceni policek gridu
*/
public void deselect() {
setSelected (none) ;
deDragSelect () ;
}

/**
* zru$i oznaceni policek taZenim (modré)
*/

public void deDragSelect() {

for (int ¢ = 0; c < getColCount(); c++) {

for (int r = 0; r < getRowCount(); r++) {
get (r, c).setDragSelected (false);
}
}
}
/**
* oznac¢i vsSechna pole jako nezvyraznéna
*/
public void unHighlight () {
for (int ¢ = 0; c < getColCount(); c++) {
for (int r = 0; r < getRowCount (); r++) {

get (r, c).setHighlighted (False);

}

/**
* nahradi oznaceny usek drdtu zdrojem
* @param voltage napéti nového zdroje
*/
public void setSource (double voltage) {
GFSource source = New GFSource ( (GFWire)
getSelected(), voltage);
set (selectedY, selectedX,
setSelected (source) ;

source) ;
}

/**
* nahradi oznaceny usek drdtu rezistorem
* @param resistance odpor zdroje
*/
public void setResistor (double resistance) {
GFResistor resistor = new GFResistor ((GFWire)

getSelected (), resistance);
set (selectedY, selectedX, resistor);
setSelected (resistor);
}
/**
* pridd na oznacené policko uzel
*/

public void setNode () {
GFNode node = new GFNode ( (GFWire)
getSelected());
set (selectedY, selectedX, node);
setSelected (node) ;
}

/**
* odstrani uzel s oznaceného policka
*/
public void removeNode () {
GFWire wire = new GFWire ( (GFNode)
getSelected());
set (selectedY, selectedX, wire);
setSelected (wire) ;

}

/**
* nahradi oznacdenou komponentu rovnym usekem
drdtu
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*/
public void removeComponent () {
if (getSelected().getClass() ==
GFResistor.class) {
GFWire wire = nNew GFWire ((GFResistor)
getSelected());
set (selectedY, selectedX, wire);
setSelected(wire);
}
if (getSelected().getClass() ==
GFSource.class) {
GFWire wire = new GFWire ( (GFSource)
getSelected());
set (selectedY, selectedX, wire);
setSelected (wire);

}

/**
* zméni napéti/odpor oznaceného zdroje/rezistoru
* @param value novd hodnota komponenty
*/
public void changeComponentValue (double value) {
if (getSelected() .getClass() ==
GFResistor.class) {
( (GFResistor)
getSelected()) .setResistance (value) ;
}
if (getSelected().getClass() ==
GFSource.class) {
( (GFsource)
getSelected()) .setVoltage (value) ;
}

}
/)(’)(’

* zmeni polaritu zdroje
*/
public void changeSourcePolarity() {
((GFSource) getSelected()) .changePolarity();
}

/**
* oznac¢i prisluSnou c&dst obvodu za zvyraznénou a
pridéli polim barvy zvyraznéni
* @param part zvyraznénd c¢ast obvodu
*/
public void highlight (Highlightable part, Graphics
g) |
deselect () ;
unHighlight () ;
Iterator<Position> it =
part.getPositions () .iterator();
Position pos;
double green = 0;
double greenInc = 0;
boolean loop = false;
if (part.getClass() == Loop.class) {
//System.out.println("\nLoop
Highlighted") ;
loop = true;
double d = part.getPositions().size() - 1;
greenInc = 1 / d;

//System.out.println("GreenInc:"+greenInc) ;

}

whille (it.hasNext()) {
pos = it.next();
GridField field = get (pos.row, pos.col);
field.setHighlighted (true) ;
field.setHighlightColor () ;
//System.out.println(field) ;
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if (loop) {
Color c =
field.setHighlightColor (green) ;
//System.out.println ("Highlight

position "+pos.row+" "+pos.col);
//System.out.println("\n"+ green) ;
//System.out.println("Color:"+c);
green += greenlnc;
}
}
paint (g, true);
}
/**
* oznaci uzly po radkdch pismeny A, B, C...
*/

public void setMarks () {
GridField gf;

char ¢ = 'A';
for (int row = 0; row < getRowCount (); row++)
{
for (int col = 0; col < getColCount();
col++) |
gf = get(row, col);
if
(gf.getClass () .equals (GFNode.class)) {
( (GFNode)
gf) .setMark (Character.toString(c));
ct++;
}
}
}
}
/**
* @return the GRIDCONSTANT
*/

public int getGRIDCONSTANT () {
return GRIDCONSTANT;
}

/**
* @param GRIDCONSTANT the GRIDCONSTANT to set
*/
public void setGRIDCONSTANT (Iint GRIDCONSTANT) {
this.GRIDCONSTANT = GRIDCONSTANT;
}

/**
* @return the lastDragSelected
*/
public GridField getLastDragSelected() {
return lastDragSelected;
}

/**
* @param lastDragSelected the lastDragSelected to
set
*/
public void setlLastDragSelected(GridField
lastDragSelected) {
this.lastDragSelected = lastDragSelected;
}

/**
* @return the selected
*/
public GridField getSelected() {
return selected;
}

/**
* @param selected the selected to set

*/
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public void setSelected(GridField selected) {

this.selected = selected;
}
/**
* @param selectedX the selectedX to set
*/

public void setSelectedX (int selectedX) {

this.selectedX selectedX;
}
/**
* @param selectedY the selectedY to set
*/

public void setSelectedY (Int selectedY) ({

this.selectedY = selectedY;
}
/**
* @return the MINFIELDSIZE
*/

public int getMINFIELDSIZE () {
return MINFIELDSIZE;
}

/**
* zkontroluje zpracovatelnost mrizky, pri
nalezeni chyby hodi vyjimku
*/
public void canProcess () throws
CircuitNotClosedException, NoCircuitException,
NoSourceException, NoResistorException ({
GridField gf;
int sources = 0;
int nodes = 0;
int resistors = 0;
for (int row = 0; row < getRowCount (); row++)
{

for (Int col = 0; col < getColCount();

col++) {
gf = get(row, col);
if
(gf.getClass () .equals (GFWire.class)) {
if (((GFWire) gf).numberOfWires ()

throw new
CircuitNotClosedException () ;
}
}

if
(gf.getClass () .equals (GFSource.class)) {
sources++;
}
if
(gf.getClass () .equals (GFResistor.class)) {
resistors++;
}
if
(gf.getClass () .equals (GFNode.class)) {
((GFNode) gf) .resetCurrents();
nodes++;
}
}
if (nodes == 0) {

throw new NoCircuitException();

}
if (sources == 0) {
throw new NoSourceException();

if (resistors == 0) {
throw new NoResistorException();
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*/
Ve public class GFEmpty extends GridField ({
* @return the MAXFIELDSIZE
*/ /**
public int getMAXFIELDSIZE () { * nastavi barvu zvyraznéni
return MAXFIELDSIZE; * @param green musi byt mezi 0-1, 0 je
} nejsvétlejsi, 1 nejtmavsi zelend
} */
@Override
Soubor: public Color setHighlightColor(doyble green) {
; . . ; ; ; . color highlight = new Color ((Int) ((1 - green)
Jsrc/PresentationLayer/Grid/CircuitGridLine.java * COLOR_CONST), 255, (int) ((1 - green) *
COLOR_CONST)) ;
package PresentationLayer.Grid; return new Color ((int) ((1 - green) *
COLOR_CONST), 255, (int) ((1 - green) * COLOR CONST));
import java.util.ArraylList; }
Vi @Override
* jeden radek mrizky public void paint (Graphics g, iInt x1, int yl, int
* @author Jakub Hrncir (2010) GC, boolean selected, boolean paintMarks) {
*/ g.setColor((selected) ? COLOR SELECT
public class CircuitGridLine { COLOR_NOSELECT) ;
if (dragSelected) {
public ArrayList<GridField> fields; g.setColor (COLOR DRAGSELECT) ;
}
public CircuitGridLine (Iint col) { if (highlighted) {
fields = new ArrayList<GridField>(); g.setColor (color highlight);
for (int i = 0; i < col; i++) { }
fields.add (new GFEmpty()); g.fillRect (x1, yl, GC, GC);
} g.setColor (COLOR BORDER) ;
} g.drawRect (x1, yl, GC, GC);
Vadd }
* @return zda je rddek prdzdny
*/ @Override
public boolean isEmpty () { public boolean isCleared() {
for (int i = 0; i < fields.size(); i++) { return false;
if }
(!fields.get (i) .getClass () .equals (GFEmpty.class)) {
return false; @Override
} public void setHighlightColor () {
} color highlight = COLOR HIGHLIGHT;
return true; }
} }
o , , | Soubor:
nahradi GFEmpty misto GFWires (a GFNodes) bez R . .
drétiéi (north,east,south a west == false) Jsrc/PresentationLayer/Grid/GFNode.java
*/
public void clearEmptyWires() { package Presentationlayer.Grid;
for (int i = 0; i < fields.size(); i++) {
if (fields.get(i).isCleared()) { import Applicationlayer.Direction;
fields.set (i, new GFEmpty()); import java.awt.Font;
} import java.awt.Graphics;
}
} /**
* policko uzlu
public int getColCount () { * @author Jakub Hrncir (2010)
return fields.size(); */
} public class GFNode extends GEFWire {
}
private boolean knowCurrents;
SOLH)OF: private int currentNorth; //1:smér proudu je k
} . . uzlu/-1: od uzlu/0 nevede proud
Jsrc/PresentationLayer/Grid/GFEmpty.java private int currentEast;
private int currentSouth;
package Presentationlayer.Grid; private iInt currentWest;
private String mark = "";
import java.awt.Color; public int[] branches = new Int[4];
import java.awt.Graphics;
public GFNode (GFWire wire) {
VA super (wire.north, wire.east, wire.south,
* prdzdné policko wire.west);
* @author Jakub Hrncir (2010) knowCurrents = false;
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}

@Override
public void paint (Graphics g, Int x1, int yl, int
GC, boolean selected, boolean paintMarks) {
g.setFont (new Font ("Arial", Font.PLAIN, GC /
5));
g.setColor ((selected) ? COLOR_SELECT
COLOR_NOSELECT);
setFillColor (g, selected);
g.fillRect (x1, yl, GC, GC);
g.setColor (COLOR_BORDER) ;
g.drawRect (x1, yl, GC, GC);
g.setColor (COLOR LINE) ;
iIT (isNorth()) {
g.drawLine(x1 + (GC / 2), yl, x1 + (GC /
2), yl + (GC / 2));
if (paintMarks & knowCurrents) {
if (currentNorth == 1) {
g.drawLine(x1 + (2 * GC / 5), yl +
(3 * GC / 10), x1 + (GC / 2), yl + (2 * GC / 5));
g.drawlLine(x1 + (3 * GC / 5), yl +
(3 * GC / 10), x1 + (GC / 2), yl + (2 * GC / 5));
}
if (currentNorth == -1) {
g.drawLine(x1l + (2 * GC / 5), yl +
GC / 10, x1 + (GC / 2), yl);
g.drawLine (x1 + (3 * GC / 5), yl +
GC / 10, x1 + (GC / 2), yl);
}
}
//g.setColor (COLOR BORDER) ;
if (paintMarks & branches[0] != 0) {
setFillColor (g, selected);
g.fillRect(x1l + 7 * GC / 20, yl + 11 *
GC / 40 - GC / 6, (int)
Math.round (Integer.toString (branches[0]) .length() * GC
/ 9), GC / 6 + 1);
g.setColor (COLOR_LINE) ;

g.drawString (Integer.toString (branches([0]), x1 + 7 *
GC / 20, yl + 11 * GC / 40);
}
}
g.setColor (COLOR LINE) ;
if (isEast()) {
g.drawLine (x1 + (GC / 2), yl + (GC / 2),
x1l + GC, vyl + (GC / 2));
if (paintMarks & knowCurrents) {
if (currentEast == 1) {
g.drawLine(xl1 + 7 * GC / 10, yl +
(2 * GC / 5), x1 + (3 * GC / 5), vyl + (GC / 2));
g.drawLine(x1 + 7 * GC / 10, yl +
(3 * GC / 5), x1 + (3 * GC / 5), yl + (GC / 2));
}
iT (currentEast == -1) {
g.drawLine(xl + 9 * GC / 10, yl +
(2 ~GC / 5), x1 + GC, y1 + (GC / 2));
g.drawLine(x1 + 9 * GC / 10, yl +
(3 * GC / 5), x1 + GC, yl + (GC / 2));
}
}
if (paintMarks & branches[1] != 0) {

g.drawString (Integer.toString (branches([1]), x1 + 3 *
GC / 4, yl + 2 * GC / 5);
}
}
g.setColor (COLOR LINE) ;
if (isSouth()) {
g.drawLine (x1 + (GC / 2), yl + (GC / 2),
x1l + (GC / 2), yl + GC);
if (paintMarks & knowCurrents) {
if (currentSouth == 1) {

g.drawlLine (x1 +

7 * GC / 10, x1 + (GC / 2), yl + (3

g.drawLine (x1 +

7 * GC / 10, x1 + (GC / 2), yl1 + (3
}

if (currentSouth ==

g.drawlLine (x1 +

9 * g€ / 10, x1 + (GC / 2), yl + GC

g.drawlLine (x1 +

9 * GC / 10, x1 + (GC / 2), yl + GC
}

(2 x6c / 5), yl +
* GC / 5));
(3 * GC / 5), yl +
* GC / 5));

-1) {

(2 * GC / 5), yl +
)i

(3 * GC / 5), yl +
)

}
if (paintMarks & branches([2] != 0) {
setFillColor (g, selected);

g.fillRect(xl + 7 *
GC / 8 - GC / 6, (int)
Math.round (Integer.toString (branche
/ 9, GC / 6 + 1);

GC / 20, yl1 + 7 *

s[2]) .length() * GC

g.setColor (COLOR LINE) ;

g.drawString (Integer.toString (branches([2]), x1 + 7 *

GC / 20, yl + 7 * GC / 8);
}
}
g.setColor (COLOR_LINE) ;
if (isWest()) {
g.drawlLine (x1, yl1 + (GC
2), yl + (GC / 2));
if (paintMarks & knowCu
if (currentWest ==
g.drawlLine (x1 +
(2 *xGC / 5), x1 + (2 * GC / 5), vyl
g.drawLine (x1 +
(3 * GC / 5), x1 + (2 * GC / 5), vyl
}
iIT (currentWest ==
g.drawLine (x1 +
GC / 5), x1, yl + (GC / 2));
g.drawlLine (x1 +
GC / 5), x1, yl + (GC / 2));
}

if (paintMarks & branch

/ 2), x1 + (GC /

rrents) {

1) |

3 % GC / 10, yl +
+ (GC / 2));

3 % Gc / 10, yl +
+ (GC / 2));

-1) {

GC / 10, yl1 + (2 *

GC / 10, y1 + (3 *

es[3] !=0) {

g.drawString (Integer.toString (branches[3]), x1 + 3 *

GC / 20, yl + 2 * GC / 5);
}
} -
g.fillOoval ((Int) (x1 + 0.4
0.4 * GC), (Int) (0.2 * GC), (int)
g.setColor (COLOR BORDER) ;
iIf (paintMarks) {
g.drawString (getMark (),
20), yl + (39 * GC / 40));
}
}

/**
* @param dir
* @param current 1/0/-1 - k uz

*/

* GC), (int)
(0.2 * GC));

(yl +

x1l + (17 * GC /

lu/Zdadny/od uzlu

public void setCurrent (Direction dir, iInt current)

switch (dir) {
case NORTH:

currentNorth = current;

break;
case EAST:

currentEast = current;

break;
case SOUTH:

currentSouth = current;

break;
case WEST:
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currentWest = current;

}

public void resetCurrents() {

currentNorth = 0;
currentEast = 0;
currentSouth = 0;
currentWest = 0;

}

public int getCurrent (Direction dir) {
switch (dir) {

case NORTH:

return currentNorth;
case EAST:

return currentEast;
case SOUTH:

return currentSouth;
case WEST:

return currentWest;
default:

return 0;

}

public void invertCurrent (Direction dir) {
switch (dir) {

case NORTH:
currentNorth = -currentNorth;
break;
case EAST:
currentEast = -currentEast;
break;
case SOUTH:
currentSouth = -currentSouth;
break;
case WEST:
currentWest = -currentWest;
}
}
/**
* @param know if field knows the currents
*/
public void setKnowCurrents (boolean know)
knowCurrents = know;
}
/**
* @param mark the mark to set
*/

public void setMark(String mark) {
this.mark = mark;
}

/**
* @return the mark
*/
public String getMark() {
return mark;

}

public void setBranch(Direction dir, int mark)

switch (dir) {
case NORTH:
branches[0] = mark;
break;
case EAST:
branches[1l] = mark;
break;
case SOUTH:
branches[2] = mark;
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break;
case WEST:

branches[3] = mark;

}

public char getCharMark

() f
return mark.charAt (0);

}

Soubor:

Jsrc/PresentationLayer/Grid/GFNone.java

package PresentationlLayer.Grid;

import java.awt.Color;
import java.awt.Graphics;

/**

* "zddné policko" - aby proménnd selected nebyla
null, ale $lo odlisit stav, kdy neni Zdadné policko

oznacené
* @author Jakub Hrncir (2010)
*/

public class GFNone extends GridField {

@Override

public void paint (Graphics g,

int x1, int yl1, int

GC, boolean selected, boolean paintMarks) {

}

@Override

public boolean isCleared()
return false;

}

@Override

{

public Color setHighlightColor (double green) {

return null;
}

@Override

public void setHighlightColor() {

}

Soubor:

Jsrc/PresentationLayer/Grid/GFResistor.java

package Presentationlayer.Grid;

import ApplicationLayer.NumOp;
import java.awt.Color;

import java.awt.Font;

import java.awt.Graphics;

/**
* polic¢ko rezistoru
* @author Jakub Hrncir (2010)
*/

public class GFResistor extends GridField implements

Orientable(

private boolean horizontal;
private double resistance;

public GFResistor (GFWire wire, double resistance)

{

horizontal = (wire.isHorizontal()) ? true

false;
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this.resistance = resistance;
}
/**
* nastavi barvu zvyraznéni
* @param green musi byt mezi 0-1, 0 je
nejsvétlejsi, 1 nejtmavsi zelena

*/
@Override
public Color setHighlightColor (double green) {
color highlight = new Color ((int) ((1 - green)
* COLOR_CONST), 255, (int) ((1 - green) *
COLOR_CONST) ) ;
return new Color ((int) ((1 - green) *

COLOR_CONST), 255, (int) ((1 - green)

}

@Override

public void setHighlightColor() {
color highlight = COLOR HIGHLIGHT;

* COLOR CONST)) ;

}

@Override
public void paint (Graphics g, iInt x1, int yl, int
GC, boolean selected, boolean paintMarks) {
setFillColor (g, selected);
g.fillRect (x1, yl, GC, GC);
g.setColor (COLOR BORDER) ;
g.drawRect (x1, yl, GC, GC);
g.setColor (COLOR_LINE) ;
if (isHorizontal()) {
g.drawlLine (x1, yl + (GC / 2), x1 + (GC /
4), yl + (GC / 2));
g.drawRect (x1 + (GC / 4), yl + 3 * (GC /
8), GC / 2, GC / 4);
g.drawlLine (x1 + GC - (GC / 4), yl + (GC /
2), x1 + GC, yl1 + (GC / 2));
g.setFont (new Font ("Arial", Font.PLAIN, GC
/ 5));
g.drawString (NumOp.writeDouble (resistance), x1 + GC /
8, yl + GC / 4);
} else {
g.drawLine (x1 + (GC / 2), yl, x1 + (GC /
2), yl + (GC / 4));
g.drawRect (x1 + 3 * (GC / 8), yl + (GC /
4), GC / 4, GC / 2);
g.drawlLine (x1 + (GC / 2), yl + GC - (GC /
4), x1 + (GC / 2), yl + GC);
g.setFont (new Font ("Arial", Font.PLAIN, GC
/ 5));

setFillColor (g, selected);

g.fillRect(x1 + GC / 8, yl + (2 * GC / 5),
(int)Math.round ( (NumOp.writeDouble (resistance) .length (
y-0.2)*GC/9), GC / 4);

g.setColor (COLOR LINE) ;
g.drawString (NumOp.writeDouble (resistance), x1 + GC /
8, yl + (3 * GC / 5));

}
}

@Override
public boolean isCleared() {
return false;

}

/**
* @return the resistance
*/
public double getResistance() {
return resistance;

}
/**

* @param resistance the resistance to set
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*/
public void setResistance (double resistance) {

this.resistance = resistance;
}
/**
* @return the horizontal
*/

public boolean isHorizontal() {
return horizontal;
}

Soubor:
Jsrc/PresentationLayer/Grid/GFSource.java

package Presentationlayer.Grid;

import ApplicationLayer.NumOp;
import java.awt.Color;

import java.awt.Font;

import java.awt.Graphics;

/**

* policko zdroje

* @author Jakub Hrncir (2010)

*/
public class GFSource extends GridField implements
Orientable({

private boolean horizontal;
private double voltage;
private boolean polarity;

public GFSource (GFWire wire, double voltage) {

horizontal = (wire.isHorizontal()) ? true
false;
polarity = true;
this.voltage = voltage;
}
@Override
public void paint (Graphics g, iInt x1, int yl, int
GC, boolean selected, boolean paintMarks) {
g.setColor ((selected) ? COLOR SELECT
COLOR_NOSELECT) ;
if (dragSelected) {
g.setColor (COLOR DRAGSELECT) ;
}
if (highlighted) {
g.setColor (color_highlight);
}
g.fillRect (x1, yl1l, GC, GC);
g.setColor (COLOR_BORDER) ;
g.drawRect (x1, yl, GC, GC);
g.setColor (COLOR LINE) ;
if (isHorizontal()) {
g.drawlLine (x1, yl1 + (GC / 2), x1 + (GC /
4), yl + (GC / 2));
g.drawOval (x1 + GC / 4, yl + 7 * GC / 16,
GC / 8, GC / 8);
g.drawOval(xl + GC - GC / 4 - GC / 8, yl +
7 * GC / 16, GC / 8, GC / 8);
g.drawlLine(x1 + GC - (GC / 4), yl + (GC /
2), x1 + GC, yl + (GC / 2));
g.setFont (new Font ("Arial", Font.PLAIN, GC
/ 5));

g.drawString (NumOp.writeDouble (voltage),
yl + GC / 4);
g.setFont (new Font ("Arial",

xl + GC / 8,
Font.PLAIN, GC

/ 3));
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g.drawString((getPolarity()) 2 "+" : "-",
xl + GC / 5, yl + 4 * GC / 5);
g.drawString ((getPolarity()) 2 "-" : "+",
xl + 3 *GC /5, yl +4 * GC / 5);
} else {

g.drawlLine (x1 + (GC / 2), yl, x1 + (GC /
2), yl + (GC / 4));

g.drawOval(xl + 7 * GC / 16, yl + GC / 4,
GC / 8, GC / 8);

g.drawOval(x1 + 7 * GC / 16, yl + GC - GC
/ 4 -GC / 8, GC / 8, GC / 8);

g.drawLine (x1 + (GC / 2), yl + GC - (GC /
4y, x1 + (GC / 2), yl + GC);

g.setFont (new Font ("Arial", Font.PLAIN, GC
/ 5));

g.setColor (COLOR_LINE) ;

g.drawString (NumOp.writeDouble (voltage),
x1l + GC / 8, yl + (23 * GC / 40));

g.setFont (new Font ("Arial", Font.PLAIN, GC

/ 3));

g.drawString((getPolarity()) 2 "+" : "-",
xl + GC / 5, y1 +1 * GC / 3);

g.drawString ((getPolarity()) 2 "-" : "+",

xl + GC / 5, yl + 6 * GC / 7);
}
}

@Override
public boolean isCleared() {
return false;

}
/**

* nastavi barvu zvyraznéni

* @param green musi byt mezi 0-1, 0 je

nejsvétlejsi, 1 nejtmavsi zelend

*/
@Override
public Color setHighlightColor (double green) {
color highlight = new Color ((Int) ((1 - green)
* COLOR_CONST), 255, (int) ((1 - green) *
COLOR_CONST) ) ;
return new Color ((int) ((1 - green) *
COLOR_CONST), 255, (int) ((1 - green) * COLOR_CONST) ) ;
}
@Override

public void setHighlightColor() {
color highlight = COLOR HIGHLIGHT;
}

/**
* @return the voltage
*/
public double getvVoltage() {
return voltage;

}
/**

* @param voltage the voltage to set
*/
public void setVoltage (double voltage) {
this.voltage = voltage;
}

/**
* @return the horizontal
*/
public boolean isHorizontal() {
return horizontal;

}

/**
* @return the polarity
*/
public boolean getPolarity() {

return polarity;
}

public void changePolarity() {
polarity = !polarity;
}

Soubor:
Jsrc/PresentationLayer/Grid/GFWire.java

package Presentationlayer.Grid;

import Applicationlayer.Direction;
import java.awt.Graphics;
import java.util.ArrayList;

/**
* policko prdzdného vodice
* @author Jakub Hrncir (2010)
*/
public class GFWire extends GridField {

protected boolean north;
protected boolean east;
protected boolean south;
protected boolean west;

public GFWire (boolean north, boolean east, boolean
south, boolean west) {
this.north = north;
this.east = east;
this.south = south;
this.west = west;
}

public GFWire (GFNode node) {
this (node.north, node.east, node.south,
node.west) ;

}

public GFWire (GFResistor resistor) {
this (! (resistor.isHorizontal()),
(resistor.isHorizontal()), !(resistor.isHorizontal()),
(resistor.isHorizontal ()));

}

public GFWire (GFSource source) {
this (! (source.isHorizontal()),
(source.isHorizontal()), ! (source.isHorizontal()),
(source.isHorizontal()));

}

@Override
public void paint (Graphics g, int x1, int yl, int
GC, boolean selected, boolean paintMarks) {
g.setColor ((selected) ? COLOR_SELECT
COLOR_NOSELECT);
if (dragSelected) {
g.setColor (COLOR DRAGSELECT) ;

}
if (highlighted) {
g.setColor (color highlight);
}
g.fillRect (x1, yl, GC, GC);
g.setColor (COLOR_BORDER) ;
g.drawRect (x1, yl, GC, GC);
g.setColor (COLOR LINE) ;
if (isNorth()) {
g.drawLine (x1 + (GC / 2), yl, x1 + (GC /
2), yl + (GC / 2));
}
if (isEast()) {
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g.drawLine (x1 + (GC / 2), yl + (GC / 2),
xl + GC, yl + (GC / 2));
}
iIT (isSouth()) {
g.drawLine (x1 + (GC / 2), yl + (GC / 2),
xl + (GC / 2), yl + GC);
}
if (isWest()) {
g.drawLine (x1, yl + (GC / 2), x1 + (GC /
2), y1 + (GC / 2));

}
}

public boolean isCleared() {
if (north) {
return false;

}
if (east) {
return false;

}
if (south) {
return false;

f (west) {
return false;
}
return true;

}

public boolean isHorizontal() {
return (west == true & east
false & south == false);
}

== true & north ==

public boolean isvVertical() {
return (west == false & east == false & north
== true & south == true);
}

/**

*

* @return true pokud lze umistit componentu

(jednd se o rovny usek drdtu, nekrizi se)

*/

public boolean canPutComponent () {
return (isHorizontal() | isVertical()):;

}

protected int numberOfWires () {

int i = 0;
if (north) ({
i++;

}
if (east) {
i++;

}
if (south) {
i++;

}
iIT (west) {
i++;
}
return i;
}

public boolean needNode () {
return (numberOfWires() == 3);

}

public Direction otherDir (Direction dir) {
ArrayList<Direction> dirs = getDirs();
If (dirs.size() == 4) {
return dir.invert();
}
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iIT (dirs.size() != 2) {
System.out.println("otherDir Error
(GFWire) ") ;
return null;
}
return
dir.ordinal ())

}

(dirs.get (0) .ordinal () ==
? dirs.get (1) dirs.get (0);

public ArraylList<Direction> getDirs() {
ArrayList<Direction> dirs = new
ArrayList<Direction> (4);
if (north) {
dirs.add (Direction.NORTH) ;
}
if (east) {
dirs.add (Direction.EAST) ;

}
if (south) {
dirs.add (Direction.SOUTH) ;

}
if (west) {
dirs.add (Direction.WEST) ;
}
return dirs;
}

protected boolean isDirection(Direction dir) {
if (dir == Direction.NORTH & north == true) {
return true;
}
if (dir == Direction.EAST & east == true) {
return true;

if (dir == Direction.SOUTH & south == true) {
return true;

}
if (dir == Direction.WEST & west == true) {
return true;
}
return false;
}

/**
* @return the north
*/
public boolean isNorth() {
return north;
}

/**
* @param north the north to set
*/
public void setNorth(boolean north) {
this.north = north;
}

/**
* @return the east
*/
public boolean isEast() {
return east;
}

/**
* @param east the east to set
*/
public void setEast (boolean east) {
this.east = east;

}
/**

* @return the south
*/
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public boolean isSouth() {
return south;
}

/**
* @param south the south to set
*/
public void setSouth (boolean south) ({
this.south = south;
}
/**
* @return the west
*/
public boolean isWest() {
return west;
}
/**
* @param west the west to set
*/

public void setWest (boolean west) {
this.west = west;

}

Soubor:
Jsrc/PresentationLayer/Grid/GridField.java

package Presentationlayer.Grid;

import java.awt.Color;
import java.awt.Graphics;

/**
* policko mrizZky
* @author Jakub Hrncir (2010)
*/
public abstract class GridField {

protected boolean dragSelected = false;

protected boolean highlighted = false;

protected Color COLOR NOSELECT = Color.WHITE;

protected Color COLOR SELECT = Color.YELLOW;

protected Color COLOR DRAGSELECT = new Color (153,
255, 255);

protected Color COLOR LINE = Color.BLACK;

protected Color COLOR BORDER = Color.GRAY;

protected Color COLOR HIGHLIGHT = Color.GREEN;

protected Color color highlight = COLOR HIGHLIGHT;

protected int COLOR CONST = 220;

public abstract void paint (Graphics g, int x1, int

yl, Int GC, boolean selected, boolean paintMarks) ;

public void setDragSelected (boolean selected) {
dragSelected = selected;

}

public void setHighlighted(boolean highlighted) {
this.highlighted = highlighted;
}

public abstract boolean isCleared();

/**
* nastavi barvu zvyraznéni
* @param green musi byt mezi 0-1, 0 je
nejsvétlejsi, 1 nejtmavsi zelena
*/
public Color setHighlightColor (double green) {
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color highlight = new Color ((int) ((1 - green)

* COLOR_CONST), 255, (int) ((1 - green) *
COLOR_CONST)) ;
return new Color ((int) ((1 - green) *

COLOR_CONST), 255, (int) ((1 - green)

}

* COLOR _CONST)) ;

/**
* nastavi barvu zvyraznéni na standartni
(nejtmavsi)
*/
public void setHighlightColor() {
color highlight = COLOR HIGHLIGHT;
}

protected void setFillColor (Graphics g, boolean
selected) {
g.setColor ((selected)
COLOR_NOSELECT);
if (dragSelected) {
g.setColor (COLOR_DRAGSELECT) ;

? COLOR_SELECT

}
if (highlighted) {
g.setColor (color highlight);

Soubor:
Jsrc/PresentationLayer/Grid/Orientable.java

package PresentationlLayer.Grid;

/**
* umoZriuje porovndvat otocleni zdroji a rezistort
* @author Jakub Hrncir (2010)
*/
interface Orientable {
public boolean isHorizontal();

Soubor: ./src/PresentationLayer/GridPannel.java
package PresentationLayer;

import PresentationLayer.
import Presentationlayer.
import Presentationlayer.
import PresentationLayer.
import Presentationlayer.
import Presentationlayer.Grid.GFWire;
import Presentationlayer.Grid.GridField;
import java.awt.Dimension;

Forms.MFState;
Forms.MainForm;
Grid.CircuitGrid;
Grid.GFResistor;
Grid.GFSource;

import java.awt.Graphics;
import javax.swing.JPanel;
/**

*

* @author Jakub Hrncir (2010)
*/
public class GridPannel extends JPanel ({

private CircuitGrid cg;
private MainForm mf;

/**
* panel obsahujici ndkres obvodu
*/
public GridPannel (MainForm mf) {
this.mf = mf;
cg = CircuitGrid.self;
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}

/**
* vykresli mriZku 1 jeji okoli
* @param width Sirka scrollpane
* @param height vyska scrollpane
*/
public void paintWholeComponent (Graphics g,
width, Int height) {
cg.gp = this;
setPreferredSize (New Dimension (cg.getWidth(),
cg.getHeight ()));
paintComponent (g) ;

int

}
/**

* vykresli mrizku
* I rozméry musi byt zachovdny
*/
@Override
public void paintComponent (Graphics g) {
//super.paintComponent (g); toto zpusobuje
blikdni
cg.paint (g, mf.needMarks());
}

/**
* osetri kliknuti
* @param x mouse click x (px)
* @param y mouse click y (px)
*/
public void mouseClick (int x,
mouseButton) {
int GC = cg.getGRIDCONSTANT () ;
if ((x < cg.getWidth()) & (y <
cg.getHeight ())) {
//System.out.println("Click") ;
GridField gf = cg.get(y / GC, x / GC);
if (!gf.equals(cg.getSelected())) {
cg.setSelected(cg.get(y / GC, x /

int y, int

GC))
cg.setSelectedX(x / GC);
cg.setSelectedY(y / GC);
} else {
if (mouseButton == 3) {
gf = cg.getSelected();
if (gf.getClass() == GFWire.class)
{
if (((GFWire)
gf) .canPutComponent ()) {

cg.setResistor (mf.getComponentValue()) ;
}
}
if (gf.getClass() ==
GFResistor.class) {
cg.removeComponent () ;

cg.setSource (mf.getComponentValue()) ;
}
if (gf.getClass() ==
GFSource.class) {
cg.removeComponent () ;

}
}
//System.out.println("sel:
"M+ (x / GC));
}

"+ (y / GC) +

}

/**
* oSetri mouse drag (drag musi skoncit bud ve
stejném radku, nebo sloupci)
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* pokud drag skonci ve stejné burce,
jako kliknuti

* @param x1 mouse pressed x (px)

* @param yl mouse pressed y (px)

* @param x2 mouse released x (px)

* @param y2 mouse released y (px)

*/

vyhodnoti se

public void mouseDrag(int x1, int yl, int x2, int
y2, Int button, MFState state) {
int GC = cg.getGRIDCONSTANT () ;
if ((x1 < cg.getWidth()) & (yl <
cg.getHeight ()) & (x2 < cg.getWidth()) & (y2 <
cg.getHeight())) {
if ((y1 / GC ==y2 / GC) & (x1 / GC == x2
/ GC)) {

if (button == | button == 3) {
cg.deDragSelect () ;
mouseClick(x2, v2,
return;

button) ;

}
}

if (state.ordinal() > 0) {
return;
}
if ((y1 / GC == vy2 / GC) & (x1 / GC != x2
/ GC)) |
if (button == 1) {
cg.drawWire (yl / GC, Math.min(x1 /
GC, x2 / GC), Math.max(x1 / GC, x2 / GC), true);
}
if (button == 3) {
cg.deleteWire(yl / GC, Math.min (x1
/ GC, x2 / GC), Math.max(xl / GC, x2 / GC), true);
}
}
if ((yl1 / GC !=y2 / GC) & (x1 / GC == x2
/ GC)) |

if (button == 1) {
cg.drawWire (x1 /
Math.max (yl / GC, y2 /
}
if (button == 3) {
cg.deleteWire (x1
y2 / GC), Math.max(yl / GC, y2
}

GC, Math.min(yl /

GC, y2 / GC), cc), false);

/ GC, Math.min(yl
/ GC, / Gc), fFalse);
}
}
cg.deselect () ;
}

/**

* oSetri probihajici mouse dragging (drag musi
byt bud ve stejném radku, nebo sloupci)

* @param x1 mouse pressed x (px)

* @param yl mouse pressed y (px)

* @param x2 mouse now X (px)

* @param y2 mouse now y (px)

* return zda se zménil vzhled gridu (zda je
potreba vykresleni)

*/

public boolean mouseDraging (int x1, int yl, int

x2, Int y2) {

boolean changed = false;

int GC = cg.getGRIDCONSTANT () ;

if ((x1 < cg.getWidth()) & (yl <
cg.getHeight ()) & (x2 < cg.getWidth()) & (y2 <
cg.getHeight ())) {

if ((yl1 / GC ==y2 / GC) & (x1 / GC != x2

/ GC) & !(cg.get(y2 / GC, x2 /
GC) .equals (cg.getLastDragSelected()))) {
cg.dragSelect (yl / GC, Math.min(x1 /

GC, x2 / GC), Math.max(xl1 / GC, x2 / GC), true);
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cg.setLastDragSelected(cg.get (y2 / GC,

x2 / GC));
changed = true;
}

if ((y1 / GC !=y2 / GC) & (x1 / GC == x2

/ GC) & !(cg.get(y2 / GC, x2 /
GC) .equals (cg.getLastDragSelected()))) {

cg.dragSelect (x1 / GC, Math.min(yl /

GC, y2 / GC), Math.max(yl / GC, y2 / cc), Ffalse);

cg.setLastDragSelected(cg.get (y2 / GC,

x2 / GC));
changed = true;
}
}
return changed;
}

/**
* oSetri zvétsSeni
* @return ma byt povoleno dalsi pouzZiti této
metody
*/
public boolean zoomIn() {
if (cg.getGRIDCONSTANT () <
cg.getMAXFIELDSIZE ()) {
cg.setGRIDCONSTANT (cg.getGRIDCONSTANT ()
10);
}
return (cg.getGRIDCONSTANT () <
cg.getMAXFIELDSIZE()) 2 true : false;
}

/**
* oSetri zmenseni
* @return md byt povoleno dalsi pouzZiti této
metody
*/
public boolean zoomOut () {
if (cg.getGRIDCONSTANT () >
cg.getMINFIELDSIZE ()) {
cg.setGRIDCONSTANT (cg.getGRIDCONSTANT ()

10);
}
return (cg.getGRIDCONSTANT () >
cg.getMINFIELDSIZE ()) 2 true : false;
}
}
Soubor:

Jsrc/PresentationLayer/IPresentationLayer.java
package PresentationLayer;

import Applicationlayer.Circuit.Circuit;
import Applicationlayer.Equation;
import java.util.ArrayList;

/**
*
* @author Jakub Hrncir (2010)
*/
public interface IPresentationlLayer ({

public void showBranches (Circuit c);

public void showEquations (ArrayList<Equation>
equations) ;

public void showSolution (double[] solution,
boolean needInterpret);

public void interpretSolution();

public void showErrorMessage (String message) ;
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