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Ââåäåíèå
Ïîíÿòèÿ ïîðÿäêîâàÿ ñòàòèñòèêà è êâàíòèëü ñâÿçàíû ñ çàäà÷åé î âûáîðå ýëåìåíòà ñ

äàííûì íîìåðîì (selection problem, [1]). Ýòà çàäà÷à ôîðìóëèðóåòñÿ ñëåäóþùèì îáðàçîì:
â ìíîæåñòâå èç n ÷èñåë íàéòè ýëåìåíò, êîòîðûé áóäåò k-ûì ïî ñ÷åòó, åñëè ðàñïîëîæèòü
ýëåìåíòû ìíîæåñòâà â ïîðÿäêå âîçðàñòàíèÿ. Òàêîé ýëåìåíò íàçûâàþò k-îé ïîðÿäêîâîé
ñòàòèñòèêîé (order statistic). Íàïðèìåð, ïîðÿäêîâàÿ ñòàòèñòèêà íîìåð 0� ýòî ìèíèìóì,
ïîðÿäêîâàÿ ñòàòèñòèêà íîìåð n− 1�ìàêñèìóì.

k-êâàíòèëÿìè (k-th quantiles) ìíîæåñòâà èç n öåëûõ ÷èñåë íàçûâàþò k− 1 åãî ýëåìåí-
òîâ, îáëàäàþùèõ ñëåäóþùèì ñâîéñòâîì: åñëè ðàñïîëîæèòü ýëåìåíòû ìíîæåñòâà â ïîðÿäêå
âîçðàñòàíèÿ, òî êâàíòèëè áóäóò ðàçáèâàòü ìíîæåñòâî íà k ðàâíûõ (òî÷íåå, îòëè÷àþùèõ-
ñÿ íå áîëåå ÷åì íà îäèí ýëåìåíò) ÷àñòåé. Áîëåå òî÷íî ìîæíî îïðåäåëèòü k-êâàíòèëè êàê
ïîðÿäêîâûå ñòàòèñòèêè ñ íîìåðàìè bn/kc, b2n/kc, . . . , b(k − 1)n/kc.

Ïðîñòåéøåå ðåøåíèå çàäà÷è ïîèñêà k-îé ïîðÿäêîâîé ñòàòèñòèêè (k-êâàíòèëåé) ñîñòîèò
â ñîðòèðîâêå èñõîäíîãî ìíîæåñòâà è âûáîðå èç íåãî èíòåðåñóþùåãî ýëåìåíòà (ýëåìåíòîâ).
Ïðè èñïîëüçîâàíèè ëó÷øèõ èç èçâåñòíûõ àëãîðèòìîâ ñîðòèðîâêè ýòî ïîòðåáóåò âðåìåíè
O(n log2 n). Ìîæíî, îäíàêî, ïîéòè äðóãèì ïóòåì.

Â íàñòîÿùåé ðàáîòå ïðèâåäåíà ðåàëèçàöèÿ àëãîðèòìà ïîèñêà k-îé ïîðÿäêîâîé ñòà-
òèñòèêè, ïðåäëîæåííîãî ×. Õîàðîì è ðàáîòàþùåãî çà âðåìÿ O(n) â ñðåäíåì (èìååòñÿ
â âèäó ìàòåìàòè÷åñêîå îæèäàíèå âðåìåíè åãî ðàáîòû íà ëþáîì âõîäå). Èëëþñòðèðóåò-
ñÿ ìåõàíèçì ïîèñêà k-êâàíòèëåé. Ðåàëèçàöèÿ âûïîëíåíà ïðè ïîìîùè òåõíîëîãèè Vizi è
ïðåäñòàâëÿåò ñîáîé Java-àïïëåò, ïîøàãîâî âèçóàëèçèðóþùèé ðàáîòó àëãîðèòìà íà ðàçíûõ
âõîäíûõ äàííûõ.

Äîêóìåíòàöèÿ âêëþ÷àåò îïèñàíèå àëãîðèòìà è åãî âîçìîæíûõ ìîäèôèêàöèé, à òàêæå
òåêñòû ïðîãðàìì.

1. Àíàëèç ëèòåðàòóðû
Èíôîðìàöèÿ îá àëãîðèòìå ïîèñêà ïîðÿäêîâûõ ñòàòèñòèê âçÿòà èç êíèã [1] è [2]. Ðà-

áîòà [3], ê ñîæàëåíèþ, ñîäåðæèò ëèøü îáùèå òåîðåòè÷åñêèå îöåíêè ÷èñëà ñðàâíåíèé ïðè
ðåøåíèè ýòîé çàäà÷è.

Òåðìèíîëîãèÿ â ýòèõ êíèãàõ àâòîðàìè (è/èëè ïåðåâîä÷èêàìè) íå ñîãëàñîâàíà, ïîýòîìó
íàðÿäó ñ ¾k-îé ïîðÿäêîâîé ñòàòèñòèêîé¿ ìîæíî âñòðåòèòü ¾k-ûé â ïîðÿäêå âîçðàñòàíèÿ
(óáûâàíèÿ) ýëåìåíò¿, ¾k-ûé íàèáîëüøèé (íàèìåíüøèé) ýëåìåíò¿, ¾k-ûé ìàêñèìóì¿.

Àëãîðèòì ïîèñêà ïîðÿäêîâûõ ñòàòèñòèê òåñíî ñâÿçàí ñ áûñòðîé ñîðòèðîâêîé, òàê êàê
èñïîëüçóåò òó æå èäåþ ðàçäåëåíèÿ ìàññèâà. Â ëèòåðàòóðå åãî îáñóæäåíèå òðàäèöèîííî
ñëåäóåò çà àëãîðèòìîì áûñòðîé ñîðòèðîâêè è îáû÷íî íîñèò âñïîìîãàòåëüíûé õàðàêòåð.
Äëÿ òîãî, ÷òîáû ñîáðàòü âñþ èíôîðìàöèþ î ðàññìàòðèâàåìîì àëãîðèòìå âîåäèíî, ïðè-
õîäèòñÿ îáðàùàòüñÿ ê ðàçíûì ãëàâàì èñïîëüçóåìîé êíèãè. Îñîáåííî ýòî õàðàêòåðíî äëÿ
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ðàáîòû [1].
Êíèãà [2] äàåò äîâîëüíî êðàòêîå, íî äîñòàòî÷íîå äëÿ ïîíèìàíèÿ îïèñàíèå àëãîðèòìà,

ôîðìàëüíîå äîêàçàòåëüñòâî êîððåêòíîñòè êîòîðîãî ïðèâåäåíî â ðàáîòå ×. Õîàðà [4].
Ñ êâàíòèëÿìè ñèòóàöèÿ íåñêîëüêî ñëîæíåå. Ýòîò òåðìèí îáû÷íî âñòðå÷àåòñÿ â êîí-

òåêñòå ìàòåìàòè÷åñêîé ñòàòèñòèêè è èìååò çíà÷åíèå êîðíÿ XQ óðàâíåíèÿ F (X) = Q, ãäå
F �ôóíêöèÿ ðàñïðåäåëåíèÿ ñëó÷àéíîé âåëè÷èíû, à 0 ≤ Q ≤ 1�íåêîòîðàÿ âåðîÿòíîñòü
(ïîðÿäîê êâàíòèëÿ).

Òðåáóåìîå äëÿ íàñòîÿùåé ðàáîòû îïðåäåëåíèå êâàíòèëåé ïðèâåäåíî òîëüêî â [1], ãäå
ýòîìó âîïðîñó ïîñâÿùåí ðîâíî îäèí àáçàö. Êðîìå îïðåäåëåíèÿ ÷èòàòåëÿì ïðåäëîæåíî
ñàìîñòîÿòåëüíî ïðèäóìàòü àëãîðèòì ïîèñêà êâàíòèëåé. È âñå.

Íàñòîÿùàÿ ðàáîòà ïðåäëàãàåò îáîáùåííûé è ïåðåðàáîòàííûé ìàòåðèàë èç íàçâàííûõ
âûøå èñòî÷íèêîâ, ïðè÷åì èçëîæåíèå ïðîâåäåíî íåçàâèñèìî îò áûñòðîé ñîðòèðîâêè. Îò-
äåëüíî îáñóæäàåòñÿ ïîèñê k-êâàíòèëåé.

2. Îïèñàíèå àëãîðèòìà

2.1. Ïîèñê k-îé ïîðÿäêîâîé ñòàòèñòèêè
Â ñîîòâåòñòâèè ñ äàííûì âî ââåäåíèè îïðåäåëåíèåì, k-àÿ ïîðÿäêîâàÿ ñòàòèñòèêà ìíî-

æåñòâà èç n ÷èñåë ÿâëÿåòñÿ ýëåìåíòîì, êîòîðûé áóäåò k-ûì ïî ñ÷åòó, åñëè ðàñïîëîæèòü
ýëåìåíòû ìíîæåñòâà â ïîðÿäêå âîçðàñòàíèÿ.

Âûáåðåì ïðåäñòàâëåíèå äàííûõ â ïðîãðàììå.
Ïóñòü ìíîæåñòâî çàäàíî ìàññèâîì A[0 . . n − 1] ñ ïðîèçâîëüíûì ïîðÿäêîì ýëåìåíòîâ.

Òàêîé ìàññèâ, â îáùåì ñëó÷àå, ïðåäñòàâëÿåò ìóëüòèìíîæåñòâî, òàê êàê ìîæåò ñîäåðæàòü
ïîâòîðÿùèåñÿ ýëåìåíòû. Îäíàêî íà êîððåêòíîñòü àëãîðèòìà ýòî íå âëèÿåò.

Êðîìå òîãî, çàäàíî ÷èñëî k �íîìåð èñêîìîé ïîðÿäêîâîé ñòàòèñòèêè (k ∈ 0 . . n− 1).
Ïåðåéäåì ê îïèñàíèþ àëãîðèòìà, êîòîðûé ñâîäèòñÿ ê ìíîãîêðàòíîìó ïðèìåíåíèþ ñëå-

äóþùåé ïðîöåäóðû ðàçäåëåíèÿ ìàññèâà.
1. Íàóãàä âûáðàòü íåêîòîðûé ýëåìåíò A[s] è çàïèñàòü åãî çíà÷åíèå â ïåðåìåííóþ x.
2. Ïðîñìàòðèâàÿ ìàññèâ ñëåâà íàïðàâî, íàéòè ýëåìåíò A[i] : A[i] ≥ x.
3. Ïðîñìàòðèâàÿ ìàññèâ ñïðàâà íàëåâî, íàéòè ýëåìåíò A[j] : x ≥ A[j].
4. Åñëè i ≤ j, îáìåíÿòü íàéäåííûå ýëåìåíòû A[i] è A[j] ìåæäó ñîáîé, íà åäèíèöó

óâåëè÷èòü i è óìåíüøèòü j. Ïîñëå ýòîãî âåðíóòüñÿ ê øàãó (2). Èíà÷å � âûõîä.

Â ýòîé ïðîöåäóðå íà÷àëî ìàññèâà �A[0 . . i − 1]�íàêàïëèâàåò ýëåìåíòû, íå ïðåâîñõî-
äÿùèå x. Â êîíöå � â A[j + 1 . . n − 1]� îêàçûâàþòñÿ ýëåìåíòû, áîëüøèå èëè ðàâíûå x.
Ïðîöåññ çàâåðøàåòñÿ, êîãäà ïðîñìîòðû âñòðå÷àþòñÿ ãäå-òî â ñåðåäèíå ìàññèâà (i > j) è
¾íàêîïèòåëè¿ ïîêðûâàþò ìàññèâ öåëèêîì. Ìîæíî óáåäèòüñÿ, ÷òî ïîñëå çàâåðøåíèÿ ïðî-
öåäóðû i = j + 1 èëè i = j + 2�íàêîïèòåëè íå ïåðåñåêàþòñÿ èëè ïåðåêàþòñÿ â îäíîì
ýëåìåíòå.
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Ïðîàíàëèçèðóåì âàðèàíòû ðàñïîëîæåíèÿ ¾ìåñòà âñòðå÷è¿ íàêîïèòåëåé îòíîñèòåëüíî
k-îé ÿ÷åéêè ìàññèâà.

1. j < i ≤ k. Íè îäèí ýëåìåíò èç ëåâîé ÷àñòè íå ñìîæåò îêàçàòüñÿ èñêîìîé k-îé ïîðÿä-
êîâîé ñòàòèñòèêîé. Äàëüøå ìîæíî ðàññìàòðèâàòü òîëüêî ïðàâóþ ÷àñòü �A[i . . n−1],
è ïîâòîðèòü äëÿ íåå ïðîöåññ ðàçäåëåíèÿ.

· · · A[j] A[i] · · · A[k] · · ·
j i k

2. k ≤ j < i. k-àÿ ïîðÿäêîâàÿ ñòàòèñòèêà íàõîäèòñÿ ñðåäè ýëåìåíòîâ ëåâîé ÷àñòè:
A[0 . . j]. Ïðàâóþ ìîæíî èñêëþ÷èòü èç ðàññìîòðåíèÿ, à äëÿ ëåâîé ïðîâåñòè íîâîå
ðàçäåëåíèå.

· · · A[k] · · · A[j] A[i] · · ·
k j i

3. j < k < i. k-àÿ ïîðÿäêîâàÿ ñòàòèñòèêà îêàçàëàñü íà ïåðåñå÷åíèè íàêîïèòåëåé. Àëãî-
ðèòì ïîèñêà çàâåðøàåòñÿ è âîçâðàùàåò A[k].

· · · A[j] A[k] A[i] · · ·
j k i

Ïðîöåññû ðàçäåëåíèÿ ïîâòîðÿþòñÿ äî òåõ ïîð, ïîêà íå âîçíèêíåò òðåòèé ñëó÷àé. Ýòî
ðàíî èëè ïîçäíî ñëó÷èòñÿ � ïîñëå êàæäîãî ðàçäåëåíèÿ îòáðàñûâàåòñÿ õîòÿ áû îäèí ýëå-
ìåíò, à ïîñëå èñêëþ÷åíèÿ ïîñëåäíåãî ýëåìåíòà êàê ðàç âûïîëíÿþòñÿ óñëîâèÿ òðåòüåãî
ñëó÷àÿ.

Êñòàòè, èìåííî ñèòóàöèÿ, êîãäà êàæäîå ðàçäåëåíèå èñêëþ÷àåò îäèí ýëåìåíò, ÿâëÿåòñÿ
äëÿ àëãîðèòìà ñàìîé íåáëàãîïðèÿòíîé. Ïðè ýòîì åãî òðóäîåìêîñòü ñîñòàâëÿåò

n + (n− 1) + · · ·+ 2 + 1 =
n(n + 1)

2
= O(n2),

÷òî äàæå õóæå ðåçóëüòàòà, äîñòèãàåìîãî ïðè èñïîëüçîâàíèè ïðîñòåéøåãî àëãîðèòìà, ñîð-
òèðóþùåãî ìàññèâ çà O(n log2 n). Îäíàêî åñëè ïðåäïîëîæèòü, ÷òî ïîñëå êàæäîãî ðàçäå-
ëåíèÿ â ñðåäíåì ìàññèâ óêîðà÷èâàåòñÿ â q > 1 ðàç, òî îöåíêà ïîëó÷àåòñÿ ãîðàçäî áîëåå
ïðèâëåêàòåëüíîé:

n +
n

q
+

n

q2
+ · · ·+ 1 ≤ nq

q − 1
= O(n).

Ðåçóëüòàò ïðîöåäóðû ðàçäåëåíèÿ (ñëåäîâàòåëüíî, è âðåìåíí�àÿ ñëîæíîñòü âñåãî àëãî-
ðèòìà) îïðåäåëÿåòñÿ âûáîðîì ãðàíè÷íîãî ýëåìåíòà A[s]. Íåáëàãîïðèÿòíûì áóäåò âûáîð
â êà÷åñòâå ãðàíè÷íîãî ýëåìåíòà A[s] ìèíèìóìà èëè ìàêñèìóìà. Â ýòîì ñëó÷àå ìàññèâ
ñîêðàòèòñÿ íà îäèí ýëåìåíò. Óäà÷íûé âûáîð�ìåäèàíà, òàê êàê ïðè ýòîì ðàçäåëåíèå
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îñóùåñòâèòñÿ ïîïîëàì. Îäíàêî äîïîëíèòåëüíûå âðåìåíí�ûå çàòðàòû íà âûáîð ëó÷øåãî
ãðàíè÷íîãî ýëåìåíòà ìîãóò ëèøèòü àëãîðèòì èñõîäíîé ïðîñòîòû è ñêîðîñòè.

Ëèòåðàòóðà ñîäåðæèò ðàçíûå ïîäõîäû ê ðåøåíèþ ýòîé ïðîáëåìû. Â ðàáîòå [1] ïðåä-
ëàãàåòñÿ s = random(p, r), ãäå p è r � ãðàíèöû ðàññìàòðèâàåìîé íà òåêóùåì øàãå ÷àñòè
ìàññèâà, à random(a, b)� ñëó÷àéíîå öåëîå ÷èñëî èç äèàïàçîíà a . . b. Â êíèãå [2] èñïîëüçó-
åòñÿ s = k � ýëåìåíò, çàíèìàþùèé ìåñòî èñêîìîé ïîðÿäêîâîé ñòàòèñòèêè.

2.2. Ïîèñê k-êâàíòèëåé
Âûáåðåì ïðåäñòàâëåíèå äàííûõ â ïðîãðàììå.
Ìíîæåñòâî ÷èñåë, êàê è ðàíåå, çàäàíî ìàññèâîì A[0 . . n−1]. ×èñëî k ∈ 2 . . n+1 çàäàåò

ïîðÿäîê êâàíòèëåé.
Ïåðåéäåì ê îïèñàíèþ àëãîðèòìà. Íà îñíîâå îïðåäåëåíèÿ k-êâàíòèëåé (êàê ïîðÿäêî-

âûõ ñòàòèñòèê ñ íîìåðàìè bn/kc, b2n/kc, . . . , b(k−1)n/kc) è àëãîðèòìà ïîèñêà ñòàòèñòèê,
ìîæíî ïðåäëîæèòü ïðîñòîé ñïîñîá íàõîæäåíèÿ êâàíòèëåé. Îí ñîñòîèò â ïîñëåäîâàòåëü-
íîì ïîèñêå êàæäîé ïîðÿäêîâîé ñòàòèñòèêè â èñõîäíîì ìàññèâå A. Ñðåäíÿÿ òðóäîåìêîñòü
òàêîãî àëãîðèòìà (k − 1)O(n) = O(nk).

Åñòü âîçìîæíîñòü îïòèìèçèðîâàòü ïîèñê. Îáðàòèì âíèìàíèå íà òî, ÷òî, ïðè ïîèñêå
ïåðâîãî êâàíòèëÿ (bn/kc-îé ïîðÿäîêîâîé ñòàòèñòèêè), ïîïóòíî îñóùåñòâëÿåòñÿ ðàçäåëåíèå
ìàññèâà íà ÷àñòè A[0 . . bn/kc] è A[bn/kc+ 1 . . n− 1]. Ýëåìåíòû èç ïåðâîé ÷àñòè íå ñìîãóò
îêàçàòüñÿ ñëåäóþùèìè êâàíòèëÿìè. Ïîýòîìó â äàëüíåéøåì äîñòàòî÷íî ðàññìàòðèâàòü
òîëüêî âòîðóþ ÷àñòü ìàññèâà. Àíàëîãè÷íî, íàéäÿ âòîðîé êâàíòèëü, ïîèñê òðåòüåãî ìîæíî
âåñòè â A[b2n/kc + 1 . . n − 1] è ò. ä. Ê ñîæàëåíèþ, àñèìïòîòè÷åñêàÿ îöåíêà òðóäîåìêîñòè
ìîäèôèöèðîâàííîãî àëãîðèòìà îñòàåòñÿ O(nk).

Äëÿ äîñòèæåíèÿ ëó÷øåé àñèìïòîòè÷åñêîé îöåíêè íåîáõîäèìî èçìåíèòü ïîðÿäîê ïîèñ-
êà êâàíòèëåé. Âûáåðåì èç íèõ áëèæàéøèé ê ñåðåäèíå ìàññèâà è çàïóñòèì ïîèñê ñîîòâåò-
ñòâóþùåé ïîðÿäêîâîé ñòàòèñòèêè. Ìàññèâ îêàæåòñÿ ðàçäåëåí íà äâå ïðèìåðíî îäèíàêîâûå
÷àñòè, êîòîðûå â äàëüíåéøåì ìîæíî ðàññìàòðèâàòü íåçàâèñèìî. Ïîâòîðèì ýòî îòäåëüíî
äëÿ ïåðâîé è âòîðîé ÷àñòåé. È òàê äî òåõ ïîð, ïîêà íå áóäóò íàéäåíû âñå êâàíòèëè. Àëãî-
ðèòì îêàçàëñÿ ðåêóðñèâíûì è ñòàë ñèëüíî íàïîìèíàòü áûñòðóþ ñîðòèðîâêó. Åãî ñðåäíÿÿ
òðóäîåìêîñòü îöåíèâàåòñÿ êàê

n + 2
n

2
+ 4

n

4
+ · · ·+ k

n

k
= O(n log2 k).

3. Ðåàëèçàöèÿ âèçóàëèçèðóåìûõ àëãîðèòìîâ
Èñõîäíûé êîä íà ÿçûêå Java ïðèâåäåí â ïðèëîæåíèè 1.
Â äàííîé ðåàëèçàöèè ïðè ïîèñêå k-îé ïîðÿäêîâîé ñòàòèñòèêè ãðàíè÷íûì âûáèðàåòñÿ

ýëåìåíò A[k]. Ïîèñê êâàíòèëåé âåäåòñÿ ïîñëåäîâàòåëüíî, ñëåâà íàïðàâî, ñ îòáðàñûâàíèåì
ýëåìåíòîâ ìàññèâà, ðàñïîëîæåííûõ ëåâåå óæå íàéäåííûõ.
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Îáðàòèì âíèìàíèå íà òî, ÷òî àëãîðèòìû ðàáîòàþò íåïîñðåäñòâåííî ñ ïåðåäàííûì èì
ìàññèâîì ÷èñåë, èçìåíÿÿ åãî. Åñëè ïåðâîíà÷àëüíîå ðàñïîëîæåíèå ýëåìåíòîâ ïðåäñòàâëÿåò
èíòåðåñ, òî íåîáõîäèìî ñäåëàòü êîïèþ èñõîäíîãî ìàññèâà.

4. Îïèñàíèå ìîäåëè äàííûõ
Òåõíîëîãèÿ Vizi ïðåäóñìàòðèâàåò âûíåñåíèå âñåõ èñïîëüçóåìûõ àëãîðèòìîì ïåðåìåí-

íûõ â îòäåëüíûé êëàññ, íàçûâàåìûé ìîäåëüþ äàííûõ.

4.1. Ïåðåìåííûå, äîñòóïíûå àëãîðèòìàì
OrderStatisticsVisualizer visualizer� ýêçåìïëÿð àïïëåòà.
int[] a�ìàññèâ ÷èñåë äëÿ ïîèñêà.
int algorithm�èäåíòèôèêàòîð âûáðàííîãî ïîëüçîâàòåëåì àëãîðèòìà.
int k�ïîðÿäîê èñêîìûõ ìåäèàí/êâàíòèëåé.

4.2. Ïåðåìåííûå àëãîðèòìà OrderStatistic
int p�ëåâàÿ ãðàíèöà îáëàñòè ïîèñêà.
int r�ïðàâàÿ ãðàíèöà îáëàñòè ïîèñêà.
int k�íîìåð èñêîìîé ïîðÿäêîâîé ñòàòèñòèêè.
int x� ãðàíè÷íûé ýëåìåíò ïðè ðàçäåëåíèè.
int i�èíäåêñ ýëåìåíòà ïðè ïðîñìîòðå ñëåâà.
int j�èíäåêñ ýëåìåíòà ïðè ïðîñìîòðå ñïðàâà.
int t� âðåìåííàÿ ïåðåìåííàÿ äëÿ îáìåíà.

4.3. Ïåðåìåííûå àëãîðèòìà Quantiles
int k�ïîðÿäîê êâàíòèëåé.
int[] qn�íîìåðà èñêîìûõ ïîðÿäêîâûõ ñòàòèñòèê.
int i�ïåðåìåííàÿ öèêëà.

5. Ïðåîáðàçîâàíèå ïðîãðàììû
Ïðèëîæåíèå 2 ñîäåðæèò òåêñò ïðîãðàììû, ïîäãîòîâëåííûé ê ïðåîáðàçîâàíèþ ê àâòî-

ìàòíîìó âèäó. Âñÿ ëîãèêà ñâåäåíà ê ïðîñòåéøèì êîíñòðóêöèÿì, ïîääåðæèâàåìûì Vizi :
ïðèñâàèâàíèå, óñëîâíûé îïåðàòîð, öèêë ñ ïðåäóñëîâèåì, âûçîâ àâòîìàòà. Öèêë ñ ïîñòó-
ñëîâèåì do ... while ôóíêöèè OrderStatistic çàìåíåí íà öèêë while ñ òåì æå ïðåä-
óñëîâèåì, õîòÿ â îáùåì ñëó÷àå îíè íå ýêâèâàëåíòíû.
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Èçìåíåíà ôóíêöèÿ Quantiles: òåïåðü îíà âíà÷àëå âû÷èñëÿåò ìàññèâ íîìåðîâ ïîðÿä-
êîâûõ ñòàòèñòèê int[] qn. Ýòî ñäåëàíî äëÿ òîãî, ÷òîáû ïðè ïîñëåäóþùåé âèçóàëèçàöèè
àëãîðèòìà èíôîðìàöèÿ î íîìåðàõ èñêîìûõ ñòàòèñòèê èñïîëüçîâàëàñü áåç ìíîãîêðàòíîãî
ïåðåñ÷åòà.

Íà îñíîâå ïðåîáðàçîâàííîé ïðîãðàììû ñîçäàíî XML-îïèñàíèå àëãîðèòìîâ, ïðèâåäåí-
íîå â ïðèëîæåíèè 3. Ïî íåìó àâòîìàòè÷åñêè ñãåíåðèðîâàíû èñõîäíûå êîäû àâòîìàòîâ (ñì.
ïðèëîæåíèå 4).

Âñåãî àâòîìàòîâ øåñòü � òðè ïàðû, êàæäàÿ èç êîòîðûõ ñîäåðæèò àâòîìàòû ïðÿìîãî è
îáðàòíîãî õîäà àëãîðèòìà. Ýòè ïàðû îáîçíà÷åíû ñëåäóþùèì îáðàçîì: Main, OrderStatistic
è Quantiles. Àâòîìàò Main ïîëó÷àåò óïðàâëåíèå è, â çàâèñèìîñòè îò ïåðåäàííûõ åìó ïà-
ðàìåòðîâ (ââîäà ïîëüçîâàòåëÿ), èíèöèàëèçèðóåò è çàïóñêàåò àâòîìàò OrderStatistic èëè
Quantiles. Ïîñëåäíèå äâà ñîîòâåòñòâóþò îäíîèìåííûì àëãîðèòìàì.

Êîëè÷åñòâî ñîñòîÿíèé â êàæäîì èç àâòîìàòîâ ïðèâåäåíî â ñëåäóþùåé òàáëèöå.

Main 8+8
OrderStatistic 27+27
Quantiles 7+7

Ñðàâíèòåëüíî áîëüøîå êîëè÷åñòâî ñîñòîÿíèé â àâòîìàòàõ ñâÿçàíî ñ ïîäðîáíîé âèçóà-
ëèçàöèåé àëãîðèòìîâ.

6. Îïèñàíèå èíòåðôåéñà âèçóàëèçàòîðà
Âíåøíèé âèä âèçóàëèçàòîðà ïðåäñòàâëåí íà ðèñ. 1.
Âåðõíÿÿ ÷àñòü îêíà äåìîíñòðèðóåò ñîñòîÿíèå ìàññèâà íà òåêóùåì øàãå àëãîðèòìà, à

òàêæå íåêîòîðóþ äîïîëíèòåëüíóþ èíôîðìàöèþ. Â ïðîöåññå ðàçäåëåíèÿ â ëåâîì âåðõíåì
óãëó ïðèñóòñòâóåò çíà÷åíèå ãðàíè÷íîãî ýëåìåíòà x. Êðîìå òîãî, ïîä òåêóùèìè ïðîñìàò-
ðèâàåìûìè ÿ÷åéêàìè îòîáðàæàþòñÿ èíäåêñû i è j. Ñòðåëêà ìåæäó ýëåìåíòàìè îçíà÷àåò
îáìåí èõ ìåñòàìè.

Íèæå ðàñïîëîæåíà îáëàñòü, ãäå îòîáðàæàþòñÿ ïîÿñíåíèÿ ê òîìó, ÷òî äåëàåò àëãîðèòì,
è ýëåìåíòû óïðàâëåíèÿ.

Â ëþáîé ìîìåíò ïîëüçîâàòåëü ïîëíîñòüþ êîíòðîëèðóåò õîä ñîáûòèé. Ïðè ïîìîùè êíî-
ïîê << è >> â ëåâîé ÷àñòè ìîæíî ïåðåõîäèòü ê ñëåäóþùåìó øàãó àëãîðèòìà èëè âîçâðà-
ùàòüñÿ ê ïðåäûäóùåìó. Êíîïêà Ðåñòàðò ïîçâîëÿåò íà÷àòü âñå ñ ñàìîãî íà÷àëà. Êíîïêà
Àâòî çàïóñêàåò âèçóàëèçàöèþ â àâòîìàòè÷åñêîì ðåæèìå. Ïàóçà ìåæäó øàãàìè âûñòàâëÿ-
åòñÿ ýëåìåíòîì óïðàâëåíèÿ Çàäåðæêà. Íàæàòèå íà êíîïêó ? îòêðûâàåò îêíî ñ èíôîðìà-
öèåé îá àâòîðå âèçóàëèçàòîðà.

Âûáîð âèçóàëèçèðóåìîãî àëãîðèòìà (ïîèñê ïîðÿäêîâîé ñòàòèñòèêè èëè ïîèñê êâàíòè-
ëåé) îñóùåñòâëÿåòñÿ àêòèâèçàöèåé ñîîòâåòñòâóþùåãî ïóíêòà âûïàäàþùåãî ìåíþ. Ðÿäîì
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Ðèñ. 1. Âíåøíèé âèä âèçóàëèçàòîðà

ñ ïîìîùüþ ñîîòâåòñòâóþùèõ êíîïîê ìîæíî óêàçàòü æåëàåìîå k, êîòîðîå, â çàâèñèìî-
ñòè îò âûáðàííîãî àëãîðèòìà, èìååò ñìûñë íîìåðà ïîðÿäêîâîé ñòàòèñòèêè èëè ïîðÿäêà
êâàíòèëåé.

Ïðè ïîìîùè êíîïîê << è >> â ñàìîé íèæíåé ñòðîêå âèçóàëèçàòîðà ìîæíî ìîæíî óñòà-
íàâëèâàòü ÷èñëî ýëåìåíòîâ ìàññèâà. Êíîïêà Ñëó÷àéíî çàïîëíÿåò ìàññèâ ñëó÷àéíûìè ÷èñ-
ëàìè. Êíîïêà Ñîõðàíèòü/Çàãðóçèòü âûçûâàåò äèàëîãîâîå îêíî ñîõðàíåíèÿ è çàãðóçêè
ñîñòîÿíèÿ âèçóàëèçàòîðà.

7. Îïèñàíèå êîíôèãóðàöèè âèçóàëèçàòîðà
Ïàðàìåòðû âèçóàëèçàòîðà õðàíÿòñÿ â ôàéëå OrderStatistics-Configuration.xml. Áëà-

ãîäàðÿ ýòîìó ìîæíî áåç ïåðåêîìïèëÿöèè àïïëåòà èçìåíÿòü öâåòîâóþ ãàììó, âèä ýëåìåíòîâ
óïðàâëåíèÿ, à òàêæå íåêîòîðûå äðóãèå íàñòðîéêè.

Òàáëèöà, ïðèâåäåííàÿ íèæå, ñîäåðæèò îïèñàíèå íåñòàíäàðòíûõ ïàðàìåòðîâ âèçóàëè-
çàòîðà.

Ïàðàìåòð Îïèñàíèå
algorithm Ïàðàìåòðû, ñâÿçàííûå ñ âûáîðîì àëãîðèòìà.
-prompt Òåêñò, âûâîäèìûé ïåðåä ìåíþ ñ äîñòóïíûìè àëãîðèòìàìè.
-orderStatistic Ïóíêò, ñîîòâåòñòâóþùèé ïîèñêó ïîðÿäêîâîé ñòàòèñòèêè.

9



-quantiles Ïóíêò, ñîîòâåòñòâóþùèé ïîèñêó êâàíòèëåé.
-k Ïàíåëü âûáîðà ïàðàìåòðà k.

elements Ïàíåëü óñòàíîâêè ðàçìåðà ìàññèâà.
button-random Êíîïêà, çàïîëíÿþùàÿ ìàññèâ ñëó÷àéíûìè ÷èñëàìè.
button-saveLoad Êíîïêà, îòêðûâàþùàÿ äèàëîã ñîõðàíåíèÿ/çàãðóçêè.
SaveLoadDialog Ïàðàìåòðû, ñâÿçàííûå ñ äèàëîãîì ñîõðàíåíèÿ/çàãðóçêè.
-arrayComment Êîììåíòàðèé ê ìàññèâó ÷èñåë.
-algorithmComment Êîììåíòàðèé ê èìåíè àëãîðèòìà.
-kComment Êîììåíòàðèé ê ïàðàìåòðó k.
-stepComment Êîììåíòàðèé ê íîìåðó øàãà.
-arraySizeError Ñîîáùåíèå î íåâåðíîì ðàçìåðå ìàññèâà.
-algorithmNameError Ñîîáùåíèå î íåâåðíîì èìåíè àëãîðèòìà.

cellStyles Ñòèëè ÿ÷ååê ìàññèâà.
-style0 Íîðìàëüíàÿ ÿ÷åéêà.
-style1 Ïîäñâå÷åííàÿ ÿ÷åéêà.
-style2 ßðêî ïîäñâå÷åííàÿ ÿ÷åéêà.
-style3 Íîðìàëüíàÿ ÿ÷åéêà âíå îáëàñòè ïîèñêà.
-style4 Ïîäñâå÷åííàÿ ÿ÷åéêà âíå îáëàñòè ïîèñêà.
-style5 ßðêî ïîäñâå÷åííàÿ ÿ÷åéêà âíå îáëàñòè ïîèñêà.

indexStyles Ñòèëè èíäåêñîâ ÿ÷ååê.
-style0 Îáû÷íûé èíäåêñ.
-style1 Âûäåëåííûé èíäåêñ.

arrowStyles-style0 Ñòèëü ñòðåëêè, âîçíèêàþùåé ïðè îáìåíå ýëåìåíòîâ.
watchStyles-style0 Ñòèëü îáëàñòè, îòîáðàæàþùåé çíà÷åíèå x.
watchMsg Ôîðìàò îòîáðàæåíèÿ ïåðåìåííîé x.
minIndexHeight Ìèíèìàëüíàÿ âûñîòà èíäåêñà ÿ÷åéêè, â ïèêñåëàõ.
maxElementValue Ìàêñèìàëüíîå çíà÷åíèå ýëåìåíòà ìàññèâà.

Ïîëíîñòüþ ôàéë OrderStatistics-Configuration.xml ïðèâåäåí â ïðèëîæåíèè 3.

Çàêëþ÷åíèå
Ïîñòàâëåííûå çàäà÷è� ñáîð è ñèñòåìàòèçàöèÿ ñâåäåíèé îá àëãîðèòìàõ ïîèñêà ïîðÿä-

êîâûõ ñòàòèñòèê è êâàíòèëåé, à òàêæå ñîçäàíèå âèçóàëèçàòîðà � ðåøåíû. Íàïèñàíèå äî-
êóìåíòàöèè ïîçâîëèëî âûâåñòè ïðîåêò íà íîâûé óðîâåíü, ñïîñîáñòâîâàëî èññëåäîâàíèþ
àëãîðèòìà è ïðèíÿòèþ ðàöèîíàëüíûõ ïðîåêòíûõ ðåøåíèé. Â ïðîöåññå äîêóìåíòèðîâàíèÿ
àâòîðó îòêðûâàëèñü âñå íîâûå è íîâûå äåòàëè åãî æå ñîáñòâåííîé ïðîãðàììû.

Òåõíîëîãèÿ Vizi îêàçàëàñü âåñüìà óäîáíîé äëÿ ñîçäàíèÿ âèçóàëèçàòîðà. Àâòîìàòè÷å-
ñêàÿ ãåíåðàöèÿ îáðàòíûõ øàãîâ îñâîáîæäàåò ðàçðàáîò÷èêà îò ìíîãèõ çàáîò è äàåò âîçìîæ-
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íîñòü ðåàëèçîâûâàòü ñëîæíûå àëãîðèòìû. Âñòðîåííûé â Vizi ìåõàíèçì èíòåðíàöèîíàëè-
çàöèè ïîçâîëÿåò ïðè ìèíèìàëüíûõ óñèëèÿõ ïîëó÷àòü âåðñèè âèçóàëèçàòîðà íà ðàçíûõ
ÿçûêàõ (ðóññêèé è àíãëèéñêèé).

Õî÷åòñÿ âûðàçèòü íåñêîëüêî ïîæåëàíèé ïî äàëüíåéøåìó ðàçâèòèþ Vizi.

• Â òåêóùåé âåðñèè Vizi � 0.4b5 � äëÿ ðåêóðñèâíîãî çàïóñêà àâòîìàòîâ ïðèõîäèòñÿ
ñîçäàâàòü äîïîëíèòåëüíûé ñòåê è âðó÷íóþ ïðîèçâîäèòü ñ íèì çàïóòàííûå ìàíèïó-
ëÿöèè, îñîáåííî åñëè ýòî ðåêóðñèâíûé çàïóñê òîãî æå ñàìîãî àâòîìàòà. Âîçìîæíî,
â ðàìêàõ Vizi ñòîèò ÷àñòè÷íî èëè ïîëíîñòüþ àâòîìàòèçèðîâàòü ýòîò ïðîöåññ.

• Èíîãäà âîçíèêàåò íåîáõîäèìîñòü çàâîäèòü âíóòðè XML-îïèñàíèÿ äîïîëíèòåëüíûå
ïåðåìåííûå, õðàíÿùèå èíôîðìàöèþ, ñâÿçàííóþ ñ âèçóàëèçàöèåé àëãîðèòìà. Êàæåò-
ñÿ áîëåå ïðåäïî÷òèòåëüíûì âûíåñòè èõ, îäíàêî èäåîëîãèÿ Vizi íå ïîçâîëÿåò ýòî
ñäåëàòü.

• Äëÿ ïîëíîöåííîãî èñïîëüçîâàíèÿ òåõíîëîãèè Vizi íå õâàòàåò ïîäðîáíîé äîêóìåíòà-
öèè, îïèñûâàþùåé îáùèå ïðèíöèïû ïîñòðîåíèÿ âèçóàëèçàòîðîâ è ñíàáæåííîé ðàç-
âåðíóòûìè ïðèìåðàìè.
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Ïðèëîæåíèå 1. Èñõîäíûé òåêñò ðåàëèçàöèè
àëãîðèòìà íà ÿçûêå Java

public final class OrderStatistics {
public static int OrderStatistic(int a[], int p, int r, int k) {

while (p < r) {
int x = a[k];
int i = p;
int j = r;
do {

while (a[i] < x)
i++;

while (x < a[j])
j--;

if (i <= j) {
int t = a[i];
a[i] = a[j];
a[j] = t;
i++;
j--;

}
} while (i <= j);
if (j < k)

p = i;
if (k < i)

r = j;
}
return a[k];

}
public static int[] Quantiles(int a[], int k) {

int prev = -1;
int q[] = new int[k - 1];
for (int i = 1; i < k; i++) {

int curr = a.length * i / k;
q[i - 1] = OrderStatistic(a, prev + 1, a.length - 1, curr);
prev = curr;

}
return q;

}
}

Ïðèëîæåíèå 2. Èñõîäíûé òåêñò ïðåîáðàçîâàííîé
ðåàëèçàöèè àëãîðèòìà

public final class OrderStatisticsA {
public static int OrderStatistic(int[] a, int p, int r, int k) {

while (p < r) {
int x = a[k];
int i = p;
int j = r;
int t;
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while (i <= j) {
while (x < a[j])

j--;
while (a[i] < x)

i++;
if (i <= j) {

t = a[i];
a[i] = a[j];
a[j] = t;
i++;
j--;

}
}
if (j < k)

p = i;
if (k < i)

r = j;
}
return a[k];

}
public static int[] Quantiles(int[] a, int k) {

int i;
int[] qn = new int[k];
qn[0] = -1;
i = 1;
while (i < k) {

qn[i] = i * a.length / k;
i++;

}
int[] q = new int[k - 1];
i = 1;
while (i < k) {

q[i - 1] = OrderStatistic(a, qn[i - 1] + 1, a.length - 1,
qn[i]);

i++;
}
return q;

}
}

Ïðèëîæåíèå 3. XML-îïèñàíèå âèçóàëèçàòîðà
Îïèñàíèå ðàçáèòî íà òðè ôàéëà:

• OrderStatistics.xml� ñîäåðæèò îáùóþ èíôîðìàöèþ î âèçóàëèçàòîðå è ññûëêè íà
äâà ñëåäóþùèõ ôàéëà;

• OrderStatistics-Algorithm.xml� îïèñûâàåò ñòðóêòóðó àâòîìàòîâ, ðåàëèçóþùèõ àë-
ãîðèòì;

• OrderStatistics-Configuration.xml� ñîäåðæèò ïàðàìåòðû âèçóàëèçàòîðà.
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OrderStatistics.xml
<?xml version="1.0" encoding="WINDOWS -1251"?>

<!DOCTYPE visualizer PUBLIC
" -//IFMO Vizi// Visualizer description"
"http://ips.ifmo.ru/vizi/dtd/visualizer.dtd"

[
<!ENTITY algorithm SYSTEM "OrderStatistics -Algorithm.xml">
<!ENTITY configuration SYSTEM "OrderStatistics -Configuration.xml">

]>

<visualizer
id="OrderStatistics"
package="ru.ifmo.vizi.orderstatistics"
main -class="OrderStatisticsVisualizer"

preferred -width="500"
preferred -height="300"

name -ru="Ïîðÿäêîâûå ñòàòèñòèêè è êâàíòèëè"
name -en="Order Statistics &amp; Quantiles"

author -ru="Àëåêñåé Âëàäûêèí"
author -en="Aleksey Vladykin"
author -email="vladykin@rain.ifmo.ru"

supervisor -ru="Ãåîðãèé Êîðíååâ"
supervisor -en="Georgiy Korneev"
supervisor -email="kgeorgiy@rain.ifmo.ru"

copyright -ru="Copyright \u00A9 Êàôåäðà ÊÒ, ÑÏá ÃÈÒÌÎ (ÒÓ), 2004"
copyright -en="Copyright \u00A9 Computer Technologies Department , SPb IFMO , 2004"

>
&algorithm;
&configuration;

</visualizer >

OrderStatistics-Algorithm.xml
<?xml version="1.0" encoding="WINDOWS -1251"?>

<algorithm >
<variable

description = "Ýêçåìïëÿð àïïëåòà"
type = "OrderStatisticsVisualizer"
name = "visualizer"
value = "null"

/>
<variable

description = "Àëãîðèòì ïîèñêà ïîðÿäêîâîé ñòàòèñòèêè"
type = "static final int"
name = "ORDERSTATISTIC"
value = "1"

/>
<variable

description = "Àëãîðèòì ïîèñêà êâàíòèëåé"
type = "static final int"
name = "QUANTILES"
value = "2"

/>
<variable

description = "Ìàññèâ ÷èñåë äëÿ ïîèñêà"
type = "int[]"
name = "a"
value = "new int[] {4,5,2,1,3}"

/>
<variable

description = "Àëãîðèòì"
type = "int"
name = "algorithm"
value = "ORDERSTATISTIC"

/>
<variable
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description = "Ïîðÿäîê èñêîìûõ ìåäèàí/êâàíòèëåé"
type = "int"
name = "k"
value = "2"

/>

<toString >
StringBuffer buf = new StringBuffer ();
buf.append("k=").append(@k).append(";");
buf.append("Quantiles_i=").append(@Quantiles@i).append(";");
buf.append("OrderStatistic_p=").append(@OrderStatistic@p).append(";");
buf.append("OrderStatistic_r=").append(@OrderStatistic@r).append(";");
buf.append("OrderStatistic_x=").append(@OrderStatistic@x).append(";");
buf.append("OrderStatistic_i=").append(@OrderStatistic@i).append(";");
buf.append("OrderStatistic_j=").append(@OrderStatistic@j).append(";");
return buf.toString ();

</toString >

<auto
id = "Main"
description = "Ãëàâíûé àâòîìàò"

>
<start

comment -ru = "Ãîòîâ ê ðàáîòå."
comment -en = "Ready."

>
<draw>

@visualizer.syncArray ();
@visualizer.resetCellStyles ();
if (@algorithm == @ORDERSTATISTIC) {

@visualizer.setCellStyles(new int[] {@k}, 2);
} else if (@algorithm == @QUANTILES) {

int q[] = new int[@k - 1];
for (int j = 1; j &lt; @k; j++)

q[j - 1] = @a.length * j / @k;
@visualizer.setCellStyles(q, 2);

}
@visualizer.resetIndices ();
@visualizer.updateExchangeArrow (-1, -1);
@visualizer.updateWatch (-1);

</draw>
</start >
<if

id = "Launch"
description = "Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà"
test = "@algorithm == @ORDERSTATISTIC"
level = "-1"

>
<then>

<step
id = "PreOrderStatisticCall"
description = "Ïîäãîòîâêà ê âûçîâó OrderStatistic"
level = "-1"

>
<action >

@OrderStatistic@p @= 0;
@OrderStatistic@r @= @a.length - 1;
@OrderStatistic@k @= @k;

</action >
</step>
<call -auto id="OrderStatistic"/>

</then>
<else>

<step
id = "PreQuantilesCall"
description = "Ïîäãîòîâêà ê âûçîâó Quantiles"
level = "-1"

>
<direct >

@Quantiles@k = @k;
</direct >

</step>
<call -auto id="Quantiles"/>

</else>
</if>
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<finish
comment -ru = "Àëãîðèòì çàâåðøåí."
comment -en = "Algorithm has finished."

>
<draw>

@visualizer.syncArray ();
@visualizer.resetCellStyles ();
if (@algorithm == @ORDERSTATISTIC)

@visualizer.setCellStyles(new int[] {@k}, 2);
else if (@algorithm == @QUANTILES)

@visualizer.setCellStyles(@Quantiles@qn , 2);
@visualizer.resetIndices ();
@visualizer.updateExchangeArrow (-1, -1);
@visualizer.updateWatch (-1);

</draw>
</finish >

</auto>

<auto
id = "OrderStatistic"
description = "Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà � p..r"

>
<variable

description = "Ëåâàÿ ãðàíèöà îáëàñòè ïîèñêà"
type = "int"
name = "p"

/>
<variable

description = "Ïðàâàÿ ãðàíèöà îáëàñòè ïîèñêà"
type = "int"
name = "r"

/>
<variable

description = "Íîìåð èñêîìîé ïîðÿäêîâîé ñòàòèñòèêè"
type = "int"
name = "k"

/>
<variable

description = "Ãðàíè÷íûé ýëåìåíò ïðè ðàçäåëåíèè"
type = "int"
name = "x"

/>
<variable

description = "Èíäåêñ ýëåìåíòà ïðè ïðîñìîòðå ñëåâà"
type = "int"
name = "i"

/>
<variable

description = "Èíäåêñ ýëåìåíòà ïðè ïðîñìîòðå ñïðàâà"
type = "int"
name = "j"

/>
<variable

description = "Âðåìåííàÿ ïåðåìåííàÿ äëÿ îáìåíà"
type = "int"
name = "t"

/>
<variable

description = "Ïðèçíàê îêîí÷àíèÿ îñíîâíîãî öèêëà"
type = "boolean"
name = "br"

/>

<step
id = "EmptyStep"
description = "Ó Vizi ïðîáëåìû , åñëè â íà÷àëå àâòîìàòà ñòîèò while"
level = "-1"

>
<direct/>

</step>
<while

id = "MainLoop"
description = "Ãëàâíûé öèêë àëãîðèòìà"
test = "@p &lt; @r"
level = "-1"
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>
<step

id = "Introduction"
description = "Ââåäåíèå"
comment -ru = "Èùåì {0}-þ ïîðÿäêîâóþ ñòàòèñòèêó. Ýòî ýëåìåíò , çàíèìàþùèé {0}-þ

ÿ÷åéêó â îòñîðòèðîâàííîì ïî âîçðàñòàíèþ ìàññèâå. Îáëàñòü ïîèñêà:
A[{1}..{2}]."

comment -en = "Searching for the {0}-th order statistic. It is the element ,
occupying the {0}-th cell in sorted array. The search area is
A[{1}..{2}]."

comment -args= "new Integer(@k), new Integer(@p), new Integer(@r)"
level = "1"

>
<draw>

@visualizer.syncArray ();
@visualizer.resetCellStyles ();
if (@algorithm == @QUANTILES) {

@visualizer.setCellStyles(@Quantiles@qn , 1);
@visualizer.setCellStyles(@Quantiles@found , 2);

}
@visualizer.dimCells(0, @p - 1);
@visualizer.dimCells(@r + 1, @a.length - 1);
@visualizer.setCellStyles(new int[] {@k}, 2);
@visualizer.resetIndices ();
@visualizer.updateExchangeArrow (-1, -1);
@visualizer.updateWatch (-1);

</draw>
<direct/>

</step>
<step

id = "Barrier"
description = "Âûáîð áàðüåðà"
comment -ru = "Çàïîìíèì ýëåìåíò A[{0}] = {1}, çàíèìàþùèé ìåñòî èñêîìîé

ïîðÿäêîâîé ñòàòèñòèêè , è îáîçíà÷èì åãî êàê X."
comment -en = "Let us remember the element A[{0}] = {1}, occupying the place

of the order statistic , and denote its value as X."
comment -args= "new Integer(@k), new Integer(@x)"
level = "1"

>
<draw>

@visualizer.syncArray ();
@visualizer.resetCellStyles ();
if (@algorithm == @QUANTILES) {

@visualizer.setCellStyles(@Quantiles@qn , 1);
@visualizer.setCellStyles(@Quantiles@found , 2);

}
@visualizer.dimCells(0, @p - 1);
@visualizer.dimCells(@r + 1, @a.length - 1);
@visualizer.setCellStyles(new int[] {@k}, 2);
@visualizer.resetIndices ();
@visualizer.updateExchangeArrow (-1, -1);
@visualizer.updateWatch(@x);

</draw>
<action >

@x @= @a[@k];
@i @= @p;
@j @= @r;

</action >
</step>
<while

id = "Partition"
description = "Ðàçáèåíèå ìàññèâà"
test = "@i &lt;= @j"
level = "-1"

>
<step

id = "LoopIIntro"
description = "Ââåäåíèå â LoopI"
comment -ru = "Ïðîñìàòðèâàÿ ìàññèâ ñëåâà íàïðàâî , áóäåì èñêàòü ýëåìåíò

A[i] &gt;= X."
comment -en = "Scanning the array from left to right we will look for an

element A[i] &gt;= X."
level = "1"

>
<draw>

@visualizer.syncArray ();
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@visualizer.resetCellStyles ();
if (@algorithm == @QUANTILES) {

@visualizer.setCellStyles(@Quantiles@qn , 1);
@visualizer.setCellStyles(@Quantiles@found , 2);

}
@visualizer.dimCells(0, @p - 1);
@visualizer.dimCells(@r + 1, @a.length - 1);
@visualizer.setCellStyles(new int[] {@k}, 1);
@visualizer.resetIndices ();
@visualizer.updateIndex(@i, "i");
@visualizer.updateIndex(@j, "j");
@visualizer.updateExchangeArrow (-1, -1);
@visualizer.updateWatch(@x);

</draw>
<direct/>

</step>
<while

id = "LoopI"
description = "Ïðîñìîòð ñëåâà"
test = "@a[@i] &lt; @x"
level = "-1"

>
<step

id = "PreLoopIStep"
description = "Îáúÿñíÿåì äåéñòâèÿ"
comment -ru = "a[i] &lt; X, äâèãàåìñÿ äàëüøå."
comment -en = "a[i] &lt; X, proceeding."

>
<draw>

@visualizer.syncArray ();
@visualizer.resetCellStyles ();
if (@algorithm == @QUANTILES) {

@visualizer.setCellStyles(@Quantiles@qn , 1);
@visualizer.setCellStyles(@Quantiles@found , 2);

}
@visualizer.dimCells(0, @p - 1);
@visualizer.dimCells(@r + 1, @a.length - 1);
@visualizer.setCellStyles(new int[] {@k}, 1);
@visualizer.resetIndices ();
@visualizer.updateIndex(@i , "i");
@visualizer.updateIndex(@j , "j");
@visualizer.updateExchangeArrow (-1, -1);
@visualizer.updateWatch(@x);

</draw>
<direct/>

</step>
<step

id = "LoopIStep"
description = "Ñäâèãàåìñÿ íà îäèí ýëåìåíò âïðàâî"
level = "-1"

>
<action >

@i @= @i + 1;
</action >

</step>
</while >
<step

id = "LoopJIntro"
description = "Ââåäåíèå â LoopJ"
comment -ru = "Íàøëè ýëåìåíò A[i] &gt;= X. Òåïåðü , ïðîñìàòðèâàÿ ìàññèâ

ñïðàâà íàëåâî , áóäåì èñêàòü ýëåìåíò A[j] &lt;= X."
comment -en = "We have found the element A[i] &gt;= X. Now , scanning the

array from right to left we will look for an element A[j] &lt;= X."
level = "1"

>
<draw>

@visualizer.syncArray ();
@visualizer.resetCellStyles ();
if (@algorithm == @QUANTILES) {

@visualizer.setCellStyles(@Quantiles@qn , 1);
@visualizer.setCellStyles(@Quantiles@found , 2);

}
@visualizer.dimCells(0, @p - 1);
@visualizer.dimCells(@r + 1, @a.length - 1);
@visualizer.setCellStyles(new int[] {@k}, 1);
@visualizer.resetIndices ();
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@visualizer.updateIndex(@i, "i");
@visualizer.updateIndex(@j, "j");
@visualizer.updateExchangeArrow (-1, -1);
@visualizer.updateWatch(@x);

</draw>
<direct/>

</step>
<while

id = "LoopJ"
description = "Ïðîñìîòð ñïðàâà"
test = "@x &lt; @a[@j]"
level = "-1"

>
<step

id = "PreLoopJStep"
description = "Îáúÿñíÿåì äåéñòâèÿ"
comment -ru = "X &lt; A[j], äâèãàåìñÿ äàëüøå."
comment -en = "X &lt; A[j], proceeding."
level = "1"

>
<draw>

@visualizer.syncArray ();
@visualizer.resetCellStyles ();
if (@algorithm == @QUANTILES) {

@visualizer.setCellStyles(@Quantiles@qn , 1);
@visualizer.setCellStyles(@Quantiles@found , 2);

}
@visualizer.dimCells(0, @p - 1);
@visualizer.dimCells(@r + 1, @a.length - 1);
@visualizer.setCellStyles(new int[] {@k}, 1);
@visualizer.resetIndices ();
@visualizer.updateIndex(@i , "i");
@visualizer.updateIndex(@j , "j");
@visualizer.updateExchangeArrow (-1, -1);
@visualizer.updateWatch(@x);

</draw>
<direct/>

</step>
<step

id = "LoopJStep"
description = "Ñäâèãàåìñÿ íà îäèí ýëåìåíò âëåâî"
level = "-1"

>
<action >

@j @= @j - 1;
</action >

</step>
</while >
<if

id = "ExchangeTest"
description = "Ìåíÿåì?"
test = "@i &lt;= @j"
level = "-1"

>
<then>

<step
id = "PreExchange"
description = "Îáúÿñíÿåì äåéñòâèÿ"
comment -ru = "Íàøëè äâà ýëåìåíòà A[i] è A[j], óäîâëåòâîðÿþùèå

ñîîòíîøåíèÿì A[i] &gt;= X, X &gt;= A[j], ïðè÷åì i &lt;= j.
Îáìåíÿåì èõ ìåñòàìè , ïîñëå ÷åãî óâåëè÷èì i è óìåíüøèì j íà
åäèíèöó."

comment -en = "We have found such elements A[i] and A[j] that A[i]
&gt;= X, X &gt;= A[j] and i &lt;= j. Now we exchange them ,

and finally we increase i and decrease j by one."
level = "1"

>
<draw>

@visualizer.syncArray ();
@visualizer.resetCellStyles ();
if (@algorithm == @QUANTILES) {

@visualizer.setCellStyles(@Quantiles@qn , 1);
@visualizer.setCellStyles(@Quantiles@found , 2);

}
@visualizer.dimCells(0, @p - 1);
@visualizer.dimCells(@r + 1, @a.length - 1);
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@visualizer.setCellStyles(new int[] {@k}, 1);
@visualizer.resetIndices ();
@visualizer.updateIndex(@i, "i");
@visualizer.updateIndex(@j, "j");
@visualizer.updateExchangeArrow(@i, @j);
@visualizer.updateWatch(@x);

</draw>
<direct/>

</step>
<step

id = "Exchange"
description = "Îáìåí"
level = "-1"

>
<direct >

@t = @a[@i];
@a[@i] = @a[@j];
@a[@j] = @t;
@i++;
@j --;

</direct >
<reverse >

@i --;
@j++;
@t = @a[@i];
@a[@i] = @a[@j];
@a[@j] = @t;

</reverse >
</step>

</then>
</if>

</while>
<step

id = "PartitionComplete"
description = "Ðàçáèåíèå çàâåðøåíî"
comment -ru = "Îáëàñòü ïîèñêà ðàçáèòà íà äâå ÷àñòè: A[{0}..i-1] è A[j+1..{1}].

Â ïåðâîé âñå ýëåìåíòû íå áîëüøå X, âî âòîðîé � íå ìåíüøå."
comment -en = "The search area is split into two parts: A[{0}..i-1] and

A[j+1..{1}]. Every element of the first part is less or equal to X, every
element of the second is greater or equal to X."

comment -args= "new Integer(@p), new Integer(@r)"
level = "1"

>
<draw>

@visualizer.syncArray ();
@visualizer.resetCellStyles ();
if (@algorithm == @QUANTILES) {

@visualizer.setCellStyles(@Quantiles@qn , 1);
@visualizer.setCellStyles(@Quantiles@found , 2);

}
@visualizer.dimCells(0, @p - 1);
@visualizer.dimCells(@r + 1, @a.length - 1);
@visualizer.setCellStyles(new int[] {@k}, 1);
@visualizer.resetIndices ();
@visualizer.updateIndex(@i - 1, "i-1");
@visualizer.updateIndex(@i, "i");
@visualizer.updateIndex(@j + 1, "j+1");
@visualizer.updateIndex(@j, "j");
@visualizer.updateExchangeArrow (-1, -1);
@visualizer.updateWatch(@x);

</draw>
<action/>

</step>
<if

id = "LeftBoundTest"
description = "Èçìåíåíèå ëåâîé ãðàíèöû"
test = "@j &lt; @k"
level = "-1"

>
<then>

<step
id = "LeftBound"
description = "Èçìåíåíèå ëåâîé ãðàíèöû"
comment -ru = "j-ÿ ÿ÷åéêà îêàçàëàñü ëåâåå ÿ÷åéêè , ñîîòâåòñòâóþùåé

èñêîìîé ïîðÿäêîâîé ñòàòèñòèêå. Ëåâîé ãðàíèöåé îáëàñòè ïîèñêà
íàçíà÷àåì i-þ ÿ÷åéêó."

20



comment -en = "j-th cell is located to the left of the order
statistic 's cell. We make i-th cell the left bound of the search
area."

level = "1"
>

<draw>
@visualizer.syncArray ();
@visualizer.resetCellStyles ();
if (@algorithm == @QUANTILES) {

@visualizer.setCellStyles(@Quantiles@qn , 1);
@visualizer.setCellStyles(@Quantiles@found , 2);

}
@visualizer.dimCells(0, @p - 1);
@visualizer.dimCells(@r + 1, @a.length - 1);
@visualizer.setCellStyles(new int[] {@k}, 1);
@visualizer.resetIndices ();
@visualizer.updateIndex(@i, "i");
@visualizer.updateIndex(@j, "j");
@visualizer.updateExchangeArrow (-1, -1);
@visualizer.updateWatch (-1);

</draw>
<action >

@p @= @i;
</action >

</step>
</then>

</if>
<if

id = "RightBoundTest"
description = "Èçìåíåíèå ïðàâîé ãðàíèöû"
test = "@k &lt; @i"
level = "-1"

>
<then>

<step
id = "RightBound"
description = "Èçìåíåíèå ïðàâîé ãðàíèöû"
comment -ru = "i-ÿ ÿ÷åéêà îêàçàëàñü ïðàâåå ÿ÷åéêè , ñîîòâåòñòâóþùåé

èñêîìîé ïîðÿäêîâîé ñòàòèñòèêå. Ïðàâîé ãðàíèöåé îáëàñòè ïîèñêà
íàçíà÷àåì j-þ ÿ÷åéêó."

comment -en = "i-th cell is located to the right of the order
statistic 's cell. We make j-th cell the right bound of the search
area."

level = "1"
>

<draw>
@visualizer.syncArray ();
@visualizer.resetCellStyles ();
if (@algorithm == @QUANTILES) {

@visualizer.setCellStyles(@Quantiles@qn , 1);
@visualizer.setCellStyles(@Quantiles@found , 2);

}
@visualizer.dimCells(0, @p - 1);
@visualizer.dimCells(@r + 1, @a.length - 1);
@visualizer.setCellStyles(new int[] {@k}, 1);
@visualizer.resetIndices ();
@visualizer.updateIndex(@i, "i");
@visualizer.updateIndex(@j, "j");
@visualizer.updateExchangeArrow (-1, -1);
@visualizer.updateWatch (-1);

</draw>
<action >

@r @= @j;
</action >

</step>
</then>

</if>
</while >
<step

id = "OrderStatisticFound"
description = "Ïîðÿäêîâàÿ ñòàòèñòèêà íàéäåíà"
comment -ru = "Ïðàâàÿ ãðàíèöà îáëàñòè ïîèñêà A[{0}..{1}] íå ïðåâîñõîäèò ëåâîé. Ýòî

îçíà÷àåò , ÷òî èñêîìàÿ ïîðÿäêîâàÿ ñòàòèñòèêà çàíÿëà ñâîå ìåñòî."
comment -en = "The right bound of the search area A[{0}..{1}] does not exceed the

left bound. It means that the order statistic has taken its place."
comment -args= "new Integer(@p), new Integer(@r)"
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level = "1"
>

<draw>
@visualizer.syncArray ();
@visualizer.resetCellStyles ();
if (@algorithm == @QUANTILES) {

@visualizer.setCellStyles(@Quantiles@qn , 1);
@visualizer.setCellStyles(@Quantiles@found , 2);

}
@visualizer.dimCells(0, @p - 1);
@visualizer.dimCells(@r + 1, @a.length - 1);
@visualizer.setCellStyles(new int[] {@k}, 2);
@visualizer.resetIndices ();
@visualizer.updateExchangeArrow (-1, -1);
@visualizer.updateWatch (-1);

</draw>
<direct/>

</step>
</auto>

<auto
id = "Quantiles"
description = "Ïîèñê k-êâàíòèëåé â ìàññèâå a[]"

>
<variable

description = "Ïîðÿäîê êâàíòèëåé"
type = "int"
name = "k"

/>
<variable

description = "Ïåðåìåííàÿ öèêëà"
type = "int"
name = "i"

/>
<variable

description = "Íîìåðà èñêîìûõ ïîðÿäêîâûõ ñòàòèñòèê"
type = "int[]"
name = "qn"

/>
<variable

description = "Èíäåêñû íàéäåííûõ ïîðÿäêîâûõ ñòàòèñòèê"
type = "int[]"
name = "found"

/>
<step

id = "Init"
description = "Èíèöèàëèçàöèÿ"
comment -ru = "Èùåì {0}- êâàíòèëè. Ýòî ýëåìåíòû , êîòîðûå çàíèìàþò âûäåëåííûå ÿ÷åéêè

â îòñîðòèðîâàííîì ìàññèâå è ðàçáèâàþò åãî íà {0} ðàâíûõ ÷àñòåé."
comment -en = "Searching for the {0}-th quantiles. These are the elements , which

occupy the highlighted cells in sorted array and split it into {0} equal
parts."

comment -args= "new Integer(@k)"
level = "1"

>
<draw>

@visualizer.syncArray ();
@visualizer.resetCellStyles ();
@visualizer.setCellStyles(@found , 2);
@visualizer.setCellStyles(@qn , 2);
@visualizer.resetIndices ();
@visualizer.updateExchangeArrow (-1, -1);
@visualizer.updateWatch (-1);

</draw>
<direct >

@qn = new int[@k];
@qn [0] = -1;
for (int j = 1; j &lt; @k; j++)

@qn[j] = j * @a.length / @k;
@found = new int[@k - 1];
for (int j = 0; j &lt; @k - 1; j++)

@found[j] = -1;
@i = 1;

</direct >
</step>
<while
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id = "Loop"
description = "Öèêë ïî êâàíòèëÿì"
test = "@i &lt; @k"
level = "-1"

>
<step

id = "PreOrderStatisticCall"
description = "Ïîäãîòîâêà ê âûçîâó OrderStatistic"
comment -ru = "Íàéäåì êâàíòèëü íîìåð {0}. Äëÿ ýòîãî çàïóñòèì ïîèñê ïîðÿäêîâîé

ñòàòèñòèêè ñ ñîîòâåòñòâóþùèìè ïàðàìåòðàìè."
comment -en = "Let us find the quantile number {0}. We will do it via search

for order statistic with corresponding parameters."
comment -args= "new Integer(@i)"
level = "1"

>
<draw>

@visualizer.syncArray ();
@visualizer.resetCellStyles ();
@visualizer.setCellStyles(@qn , 1);
@visualizer.setCellStyles(@found , 2);
@visualizer.setCellStyles(new int[] {@qn[@i]}, 2);
@visualizer.resetIndices ();
@visualizer.updateExchangeArrow (-1, -1);
@visualizer.updateWatch (-1);

</draw>
<action >

@OrderStatistic@p @= @qn[@i - 1] + 1;
@OrderStatistic@r @= @a.length - 1;
@OrderStatistic@k @= @qn[@i];

</action >
</step>
<call -auto id="OrderStatistic"/>
<step

id = "PostOrderStatisticCall"
description = "Çàâåðøåíèå èòåðàöèè öèêëà"
level = "-1"

>
<action >

@found[@i - 1] @= @qn[@i];
@i @= @i + 1;

</action >
</step>

</while >
</auto>

</algorithm >

OrderStatistics-Con�guration.xml
<?xml version="1.0" encoding="WINDOWS -1251"?>

<configuration >
<property

description = "Comment pane height"
param = "comment -height"
value = "60"

/>
<group

description = "Algorithm selection"
param = "algorithm"

>
<message

description = "Algorithm selection prompt"
param = "prompt"
message -ru = "Áóäåì èñêàòü"
message -en = "Search for"

/>
<message

description = "OrderStatistic item"
param = "orderStatistic"
message -ru = "k-þ ïîðÿäêîâóþ ñòàòèñòèêó"
message -en = "k-th order statistic"

/>
<message

description = "Quantiles item"

23



param = "quantiles"
message -ru = "k-êâàíòèëè"
message -en = "k-th quantiles"

/>
<adjustablePanel

description = "Algorithm parameter"
param = "k"
caption -ru = "ïðè k={0,number ,####}"
caption -en = "where k={0,number ,####}"
hint -ru = "Ïàðàìåòð àëãîðèòìà"
hint -en = "Algorithm parameter"
value = "2"
minimum = "1"
maximum = "5"
unitIncrement = "1"
blockIncrement = "0"
blockInterval = "0"

>
<button

param = "incrementButton"
caption -ru = "&gt;&gt;"
caption -en = "&gt;&gt;"
hint -ru = "Óâåëè÷èòü k"
hint -en = "Increase k"

/>
<button

param = "decrementButton"
caption -ru = "&lt;&lt;"
caption -en = "&lt;&lt;"
hint -ru = "Óìåíüøèòü k"
hint -en = "Decrease k"

/>
</adjustablePanel >

</group >
<adjustablePanel

description = "Number of array elements"
param = "elements"
caption -ru = "Ýëåìåíòîâ: {0,number ,####}"
caption -en = "Elements: {0,number ,####}"
hint -ru = "Êîëè÷åñòâî ýëåìåíòîâ â ìàññèâå"
hint -en = "Number of array elements"
value = "5"
minimum = "5"
maximum = "16"
unitIncrement = "1"
blockIncrement = "0"
blockInterval = "0"

>
<button

param = "incrementButton"
caption -ru = "&gt;&gt;"
caption -en = "&gt;&gt;"
hint -ru = "Óâåëè÷èòü êîëè÷åñòâî ýëåìåíòîâ"
hint -en = "Increase number of elements"

/>
<button

param = "decrementButton"
caption -ru = "&lt;&lt;"
caption -en = "&lt;&lt;"
hint -ru = "Óìåíüøèòü êîëè÷åñòâî ýëåìåíòîâ"
hint -en = "Decrease number of elements"

/>
</adjustablePanel >
<button

description = "Fills the array with random values"
param = "button -random"
caption -ru = "Ñëó÷àéíî"
caption -en = "Random"
hint -ru = "Çàïîëíèòü ìàññèâ ñëó÷àéíûìè çíà÷åíèÿìè"
hint -en = "Fill the array with random values"

/>
<button

description = "Opens the save/load dialog"
param = "button -saveLoad"
caption -ru = "Ñîõðàíèòü/çàãðóçèòü"
caption -en = "Save/load"

24



hint -ru = "Îòêðûòü äèàëîã çàãðóçêè/ñîõðàíåíèÿ"
hint -en = "Open the save/load dialog"

/>
<group

description = "Save/load dialog configuration"
param = "SaveLoadDialog"

>
<property

description = "Comment pane height"
param = "CommentPane -lines"
value = "1"

/>
<property

description = "Text area width"
param = "columns"
value = "40"

/>
<property

description = "Text area height"
param = "rows"
value = "7"

/>
<message

description = "Comment for the array"
param = "arrayComment"
message -ru = "Ìàññèâ ñ 0 íà êîíöå"
message -en = "Array ending with 0"

/>
<message

description = "Comment for the algorithm"
param = "algorithmComment"
message -ru = "Àëãîðèòì: ORDERSTATISTIC èëè QUANTILES"
message -en = "Algorithm: ORDERSTATISTIC or QUANTILES"

/>
<message

description = "Comment for the order"
param = "kComment"
message -ru = "Ïàðàìåòð àëãîðèòìà"
message -en = "Algorithm parameter"

/>
<message

description = "Comment for the step"
param = "stepComment"
message -ru = "Íîìåð øàãà àëãîðèòìà"
message -en = "Algorithm step number"

/>
<message

description = "Invalid array size"
param = "arraySizeError"
message -ru = "Â ìàññèâå äîëæíî áûòü îò {0} äî {1} ýëåìåíòîâ."
message -en = "Array size must be in range {0}..{1}"

/>
<message

description = "Invalid algorithm name"
param = "algorithmNameError"
message -ru = "Èçâåñíûå àëãîðèòìû: ORDERSTATISTIC è QUANTILES."
message -en = "Known algorithms: ORDERSTATISTIC and QUANTILES."

/>
</group >
<styleset

description = "Array cell styles"
param = "cellStyles"

>
<style

description = "Normal cell , normal mode"
text -color = "000000"
text -align = "0.5"
border -color = "000000"
border -status = "true"
fill -color = "cccccc"
fill -status = "true"
aspect -status = "false"
padding = "0.2"

>
<font

face = "SansSerif"
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size = "20"
style = "plain"

/>
</style >
<style

description = "Highlighted cell , normal mode"
text -color = "000000"
fill -color = "aaccaa"

/>
<style

description = "Strongly highlighted cell , normal mode"
text -color = "000000"
fill -color = "aaffaa"

/>
<style

description = "Normal cell , dimmed mode"
text -color = "aaaaaa"
fill -color = "cccccc"

/>
<style

description = "Highlighted cell , dimmed mode"
text -color = "999999"
fill -color = "bbccbb"

/>
<style

description = "Strongly highlighted , dimmed mode"
text -color = "999999"
fill -color = "bbeebb"

/>
</styleset >
<styleset

description = "Cell indices"
param = "indexStyles"

>
<style

description = "Main style"
text -color = "808080"
text -align = "0.5"
border -color = "000000"
border -status = "false"
fill -color = "ffffff"
fill -status = "false"
aspect -status = "false"
padding = "0.1"

>
<font

face = "SansSerif"
size = "20"
style = "plain"

/>
</style >
<style

description = "Highlighted style"
text -color = "000000"
border -color = "cccccc"
border -status = "true"
fill -color = "eeeeee"
fill -status = "true"

/>
</styleset >
<styleset

description = "Arrow styles"
param = "arrowStyles"

>
<style

description = "Normal style"
text -color = "000000"
text -align = "0.5"
border -color = "000000"
border -status = "true"
fill -color = "000000"
fill -status = "true"
aspect -status = "false"
padding = "0.2"

>
<font
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face = "SansSerif"
size = "20"
style = "plain"

/>
</style >

</styleset >
<styleset

description = "Watch styles"
param = "watchStyles"

>
<style

description = "Main style"
text -color = "000000"
text -align = "0.0"
message -align = "0.0"
border -color = "000000"
border -status = "false"
fill -color = "ffffff"
fill -status = "true"
aspect -status = "false"
padding = "0.1"

>
<font

face = "SansSerif"
size = "20"
style = "plain"

/>
</style >

</styleset >
<property

description = "Watch format"
param = "watchMsg"
value = "X = {0}"

/>
<property

description = "Minimal index height"
param = "minIndexHeight"
value = "16"

/>
<property

description = "Maximal element value"
param = "maxElementValue"
value = "99"

/>
</configuration >

Ïðèëîæåíèå 4. Ñãåíåðèðîâàííûå èñõîäíûå êîäû
âèçóàëèçàòîðà
package ru.ifmo.vizi.orderstatistics;

import ru.ifmo.vizi.base.auto .*;
import java.util.Locale;

public final class OrderStatistics extends BaseAutoReverseAutomata {
/**

* Ìîäåëü äàííûõ.
*/

public final Data d = new Data();

/**
* Êîíñòðóêòîð äëÿ ÿçûêà
*/

public OrderStatistics(Locale locale) {
super("ru.ifmo.vizi.orderstatistics.Comments", locale);
init(new Main(), d);

}

/**
* Äàííûå.
*/

public final class Data {
/**
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* Ýêçåìïëÿð àïïëåòà.
*/

public OrderStatisticsVisualizer visualizer = null;

/**
* Àëãîðèòì ïîèñêà ïîðÿäêîâîé ñòàòèñòèêè.
*/

public static final int ORDERSTATISTIC = 1;

/**
* Àëãîðèòì ïîèñêà êâàíòèëåé.
*/

public static final int QUANTILES = 2;

/**
* Ìàññèâ ÷èñåë äëÿ ïîèñêà.
*/

public int[] a = new int[] {4,5,2,1,3};

/**
* Àëãîðèòì.
*/

public int algorithm = ORDERSTATISTIC;

/**
* Ïîðÿäîê èñêîìûõ ìåäèàí/êâàíòèëåé.
*/

public int k = 2;

/**
* Ëåâàÿ ãðàíèöà îáëàñòè ïîèñêà (Ïðîöåäóðà OrderStatistic).
*/

public int OrderStatistic_p;

/**
* Ïðàâàÿ ãðàíèöà îáëàñòè ïîèñêà (Ïðîöåäóðà OrderStatistic).
*/

public int OrderStatistic_r;

/**
* Íîìåð èñêîìîé ïîðÿäêîâîé ñòàòèñòèêè (Ïðîöåäóðà OrderStatistic).
*/

public int OrderStatistic_k;

/**
* Ãðàíè÷íûé ýëåìåíò ïðè ðàçäåëåíèè (Ïðîöåäóðà OrderStatistic).
*/

public int OrderStatistic_x;

/**
* Èíäåêñ ýëåìåíòà ïðè ïðîñìîòðå ñëåâà (Ïðîöåäóðà OrderStatistic).
*/

public int OrderStatistic_i;

/**
* Èíäåêñ ýëåìåíòà ïðè ïðîñìîòðå ñïðàâà (Ïðîöåäóðà OrderStatistic).
*/

public int OrderStatistic_j;

/**
* Âðåìåííàÿ ïåðåìåííàÿ äëÿ îáìåíà (Ïðîöåäóðà OrderStatistic).
*/

public int OrderStatistic_t;

/**
* Ïðèçíàê îêîí÷àíèÿ îñíîâíîãî öèêëà (Ïðîöåäóðà OrderStatistic).
*/

public boolean OrderStatistic_br;

/**
* Ïîðÿäîê êâàíòèëåé (Ïðîöåäóðà Quantiles).
*/

public int Quantiles_k;

/**
* Ïåðåìåííàÿ öèêëà (Ïðîöåäóðà Quantiles).
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*/
public int Quantiles_i;

/**
* Íîìåðà èñêîìûõ ïîðÿäêîâûõ ñòàòèñòèê (Ïðîöåäóðà Quantiles).
*/

public int[] Quantiles_qn;

/**
* Èíäåêñû íàéäåííûõ ïîðÿäêîâûõ ñòàòèñòèê (Ïðîöåäóðà Quantiles).
*/

public int[] Quantiles_found;

public String toString () {
StringBuffer buf = new StringBuffer ();
buf.append("k=").append(d.k).append(";");
buf.append("Quantiles_i=").append(d.Quantiles_i).append(";");
buf.append("OrderStatistic_p=").append(d.OrderStatistic_p).append(";");
buf.append("OrderStatistic_r=").append(d.OrderStatistic_r).append(";");
buf.append("OrderStatistic_x=").append(d.OrderStatistic_x).append(";");
buf.append("OrderStatistic_i=").append(d.OrderStatistic_i).append(";");
buf.append("OrderStatistic_j=").append(d.OrderStatistic_j).append(";");
return buf.toString ();

}
}

/**
* Ãëàâíûé àâòîìàò.
*/

private final class Main extends BaseAutomata implements Automata {
/**

* Íà÷àëüíîå ñîñòîÿíèå àâòîìàòà.
*/

private final int START_STATE = 0;

/**
* Êîíå÷íîå ñîñòîÿíèå àâòîìàòà.
*/

private final int END_STATE = 7;

/**
* Êîíñòðóêòîð.
*/

public Main() {
super(

"Main",
0, // Íîìåð íà÷àëüíîãî ñîñòîÿíèÿ
7, // Íîìåð êîíå÷íîãî ñîñòîÿíèÿ
new String []{

"Íà÷àëüíîå ñîñòîÿíèå",
"Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà",
"Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà (îêîí÷àíèå)",
"Ïîäãîòîâêà ê âûçîâó OrderStatistic",
"Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà � p..r

(àâòîìàò)",
"Ïîäãîòîâêà ê âûçîâó Quantiles",
"Ïîèñê k-êâàíòèëåé â ìàññèâå a[] (àâòîìàò)",
"Êîíå÷íîå ñîñòîÿíèå"

}, new int []{
Integer.MAX_VALUE , // Íà÷àëüíîå ñîñòîÿíèå ,
-1, // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà
-1, // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà (îêîí÷àíèå)
-1, // Ïîäãîòîâêà ê âûçîâó OrderStatistic
CALL_AUTO_LEVEL , // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü

ïîèñêà � p..r (àâòîìàò)
-1, // Ïîäãîòîâêà ê âûçîâó Quantiles
CALL_AUTO_LEVEL , // Ïîèñê k-êâàíòèëåé â ìàññèâå a[] (àâòîìàò)
Integer.MAX_VALUE , // Êîíå÷íîå ñîñòîÿíèå

}
);

}

/**
* Ñäåëàòü îäèí øàã àâòîìàòà â ïåðåä.
*/

protected void doStepForward(int level) {
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// Ïåðåõîä â ñëåäóþùåå ñîñòîÿíèå
switch (state) {

case START_STATE: { // Íà÷àëüíîå ñîñòîÿíèå
state = 1; // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà
break;

}
case 1: { // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà

if (d.algorithm == d.ORDERSTATISTIC) {
state = 3; // Ïîäãîòîâêà ê âûçîâó OrderStatistic

} else {
state = 5; // Ïîäãîòîâêà ê âûçîâó Quantiles

}
break;

}
case 2: { // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà (îêîí÷àíèå)

state = END_STATE;
break;

}
case 3: { // Ïîäãîòîâêà ê âûçîâó OrderStatistic

state = 4; // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà
� p..r (àâòîìàò)

break;
}
case 4: { // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà �

p..r (àâòîìàò)
if (child.isAtEnd ()) {

child = null;
stack.pushBoolean(true);
state = 2; // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà

(îêîí÷àíèå)
}
break;

}
case 5: { // Ïîäãîòîâêà ê âûçîâó Quantiles

state = 6; // Ïîèñê k-êâàíòèëåé â ìàññèâå a[] (àâòîìàò)
break;

}
case 6: { // Ïîèñê k-êâàíòèëåé â ìàññèâå a[] (àâòîìàò)

if (child.isAtEnd ()) {
child = null;
stack.pushBoolean(false);
state = 2; // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà

(îêîí÷àíèå)
}
break;

}
}

// Äåéñòâèå â òåêóùåì ñîñòîÿíèè
switch (state) {

case 1: { // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà
break;

}
case 2: { // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà (îêîí÷àíèå)

break;
}
case 3: { // Ïîäãîòîâêà ê âûçîâó OrderStatistic

startSection ();
storeField(d, "OrderStatistic_p");
d.OrderStatistic_p = 0;
storeField(d, "OrderStatistic_r");
d.OrderStatistic_r = d.a.length - 1;
storeField(d, "OrderStatistic_k");
d.OrderStatistic_k = d.k;
break;

}
case 4: { // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà �

p..r (àâòîìàò)
if (child == null) {

child = new OrderStatistic ();
child.toStart ();

}
child.stepForward(level);
step --;
break;

}

30



case 5: { // Ïîäãîòîâêà ê âûçîâó Quantiles
d.Quantiles_k = d.k;
break;

}
case 6: { // Ïîèñê k-êâàíòèëåé â ìàññèâå a[] (àâòîìàò)

if (child == null) {
child = new Quantiles ();
child.toStart ();

}
child.stepForward(level);
step --;
break;

}
}

}

/**
* Ñäåëàòü îäèí øàã àâòîìàòà íàçàä.
*/

protected void doStepBackward(int level) {
// Îáðàùåíèå äåéñòâèÿ â òåêóùåì ñîñòîÿíèè
switch (state) {

case 1: { // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà
break;

}
case 2: { // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà (îêîí÷àíèå)

break;
}
case 3: { // Ïîäãîòîâêà ê âûçîâó OrderStatistic

restoreSection ();
break;

}
case 4: { // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà �

p..r (àâòîìàò)
if (child == null) {

child = new OrderStatistic ();
child.toEnd ();

}
child.stepBackward(level);
step ++;
break;

}
case 5: { // Ïîäãîòîâêà ê âûçîâó Quantiles

break;
}
case 6: { // Ïîèñê k-êâàíòèëåé â ìàññèâå a[] (àâòîìàò)

if (child == null) {
child = new Quantiles ();
child.toEnd ();

}
child.stepBackward(level);
step ++;
break;

}
}

// Ïåðåõîä â ïðåäûäóùåå ñîñòîÿíèå
switch (state) {

case 1: { // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà
state = START_STATE;
break;

}
case 2: { // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà (îêîí÷àíèå)

if (stack.popBoolean ()) {
state = 4; // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü

ïîèñêà � p..r (àâòîìàò)
} else {

state = 6; // Ïîèñê k-êâàíòèëåé â ìàññèâå a[] (àâòîìàò)
}
break;

}
case 3: { // Ïîäãîòîâêà ê âûçîâó OrderStatistic

state = 1; // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà
break;

}
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case 4: { // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà �
p..r (àâòîìàò)
if (child.isAtStart ()) {

child = null;
state = 3; // Ïîäãîòîâêà ê âûçîâó OrderStatistic

}
break;

}
case 5: { // Ïîäãîòîâêà ê âûçîâó Quantiles

state = 1; // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà
break;

}
case 6: { // Ïîèñê k-êâàíòèëåé â ìàññèâå a[] (àâòîìàò)

if (child.isAtStart ()) {
child = null;
state = 5; // Ïîäãîòîâêà ê âûçîâó Quantiles

}
break;

}
case END_STATE: { // Íà÷àëüíîå ñîñòîÿíèå

state = 2; // Óñòàíîâêà ïàðàìåòðîâ è çàïóñê íóæíîãî àâòîìàòà (îêîí÷àíèå)
break;

}
}

}

/**
* Êîììåíòàðèé ê òåêóùåìó ñîñòîÿíèþ
*/

public String getComment () {
String comment = "";
Object [] args = null;
// Âûáîð êîììåíòàðèÿ
switch (state) {

case START_STATE: { // Íà÷àëüíîå ñîñòîÿíèå
comment = OrderStatistics.this.getComment("Main.START_STATE");
break;

}
case 4: { // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà �

p..r (àâòîìàò)
comment = child.getComment ();
args = new Object [0];
break;

}
case 6: { // Ïîèñê k-êâàíòèëåé â ìàññèâå a[] (àâòîìàò)

comment = child.getComment ();
args = new Object [0];
break;

}
case END_STATE: { // Êîíå÷íîå ñîñòîÿíèå

comment = OrderStatistics.this.getComment("Main.END_STATE");
break;

}
}

return java.text.MessageFormat.format(comment , args);
}

/**
* Âûïîëíÿåò äåéñòâèÿ ïî îòðèñîâêå ñîñòîÿíèÿ
*/

public void drawState () {
switch (state) {

case START_STATE: { // Íà÷àëüíîå ñîñòîÿíèå
d.visualizer.syncArray ();
d.visualizer.resetCellStyles ();
if (d.algorithm == d.ORDERSTATISTIC) {

d.visualizer.setCellStyles(new int[] {d.k}, 2);
} else if (d.algorithm == d.QUANTILES) {

int q[] = new int[d.k - 1];
for (int j = 1; j < d.k; j++)

q[j - 1] = d.a.length * j / d.k;
d.visualizer.setCellStyles(q, 2);

}
d.visualizer.resetIndices ();
d.visualizer.updateExchangeArrow (-1, -1);
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d.visualizer.updateWatch (-1);
break;

}
case 4: { // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà �

p..r (àâòîìàò)
child.drawState ();
break;

}
case 6: { // Ïîèñê k-êâàíòèëåé â ìàññèâå a[] (àâòîìàò)

child.drawState ();
break;

}
case END_STATE: { // Êîíå÷íîå ñîñòîÿíèå

d.visualizer.syncArray ();
d.visualizer.resetCellStyles ();
if (d.algorithm == d.ORDERSTATISTIC)

d.visualizer.setCellStyles(new int[] {d.k}, 2);
else if (d.algorithm == d.QUANTILES)

d.visualizer.setCellStyles(d.Quantiles_qn , 2);
d.visualizer.resetIndices ();
d.visualizer.updateExchangeArrow (-1, -1);
d.visualizer.updateWatch (-1);
break;

}
}

}
}

/**
* Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà � p..r.
*/

private final class OrderStatistic extends BaseAutomata implements Automata {
/**

* Íà÷àëüíîå ñîñòîÿíèå àâòîìàòà.
*/

private final int START_STATE = 0;

/**
* Êîíå÷íîå ñîñòîÿíèå àâòîìàòà.
*/

private final int END_STATE = 26;

/**
* Êîíñòðóêòîð.
*/

public OrderStatistic () {
super(

"OrderStatistic",
0, // Íîìåð íà÷àëüíîãî ñîñòîÿíèÿ
26, // Íîìåð êîíå÷íîãî ñîñòîÿíèÿ
new String []{

"Íà÷àëüíîå ñîñòîÿíèå",
"Ó Vizi ïðîáëåìû , åñëè â íà÷àëå àâòîìàòà ñòîèò while",
"Ãëàâíûé öèêë àëãîðèòìà",
"Ââåäåíèå",
"Âûáîð áàðüåðà",
"Ðàçáèåíèå ìàññèâà",
"Ââåäåíèå â LoopI",
"Ïðîñìîòð ñëåâà",
"Îáúÿñíÿåì äåéñòâèÿ",
"Ñäâèãàåìñÿ íà îäèí ýëåìåíò âïðàâî",
"Ââåäåíèå â LoopJ",
"Ïðîñìîòð ñïðàâà",
"Îáúÿñíÿåì äåéñòâèÿ",
"Ñäâèãàåìñÿ íà îäèí ýëåìåíò âëåâî",
"Ìåíÿåì?",
"Ìåíÿåì? (îêîí÷àíèå)",
"Îáúÿñíÿåì äåéñòâèÿ",
"Îáìåí",
"Ðàçáèåíèå çàâåðøåíî",
"Èçìåíåíèå ëåâîé ãðàíèöû",
"Èçìåíåíèå ëåâîé ãðàíèöû (îêîí÷àíèå)",
"Èçìåíåíèå ëåâîé ãðàíèöû",
"Èçìåíåíèå ïðàâîé ãðàíèöû",
"Èçìåíåíèå ïðàâîé ãðàíèöû (îêîí÷àíèå)",
"Èçìåíåíèå ïðàâîé ãðàíèöû",
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"Ïîðÿäêîâàÿ ñòàòèñòèêà íàéäåíà",
"Êîíå÷íîå ñîñòîÿíèå"

}, new int []{
Integer.MAX_VALUE , // Íà÷àëüíîå ñîñòîÿíèå ,
-1, // Ó Vizi ïðîáëåìû , åñëè â íà÷àëå àâòîìàòà ñòîèò while
-1, // Ãëàâíûé öèêë àëãîðèòìà
1, // Ââåäåíèå
1, // Âûáîð áàðüåðà
-1, // Ðàçáèåíèå ìàññèâà
1, // Ââåäåíèå â LoopI
-1, // Ïðîñìîòð ñëåâà
0, // Îáúÿñíÿåì äåéñòâèÿ
-1, // Ñäâèãàåìñÿ íà îäèí ýëåìåíò âïðàâî
1, // Ââåäåíèå â LoopJ
-1, // Ïðîñìîòð ñïðàâà
1, // Îáúÿñíÿåì äåéñòâèÿ
-1, // Ñäâèãàåìñÿ íà îäèí ýëåìåíò âëåâî
-1, // Ìåíÿåì?
-1, // Ìåíÿåì? (îêîí÷àíèå)
1, // Îáúÿñíÿåì äåéñòâèÿ
-1, // Îáìåí
1, // Ðàçáèåíèå çàâåðøåíî
-1, // Èçìåíåíèå ëåâîé ãðàíèöû
-1, // Èçìåíåíèå ëåâîé ãðàíèöû (îêîí÷àíèå)
1, // Èçìåíåíèå ëåâîé ãðàíèöû
-1, // Èçìåíåíèå ïðàâîé ãðàíèöû
-1, // Èçìåíåíèå ïðàâîé ãðàíèöû (îêîí÷àíèå)
1, // Èçìåíåíèå ïðàâîé ãðàíèöû
1, // Ïîðÿäêîâàÿ ñòàòèñòèêà íàéäåíà
Integer.MAX_VALUE , // Êîíå÷íîå ñîñòîÿíèå

}
);

}

/**
* Ñäåëàòü îäèí øàã àâòîìàòà â ïåðåä.
*/

protected void doStepForward(int level) {
// Ïåðåõîä â ñëåäóþùåå ñîñòîÿíèå
switch (state) {

case START_STATE: { // Íà÷àëüíîå ñîñòîÿíèå
state = 1; // Ó Vizi ïðîáëåìû , åñëè â íà÷àëå àâòîìàòà ñòîèò while
break;

}
case 1: { // Ó Vizi ïðîáëåìû , åñëè â íà÷àëå àâòîìàòà ñòîèò while

stack.pushBoolean(false);
state = 2; // Ãëàâíûé öèêë àëãîðèòìà
break;

}
case 2: { // Ãëàâíûé öèêë àëãîðèòìà

if (d.OrderStatistic_p < d.OrderStatistic_r) {
state = 3; // Ââåäåíèå

} else {
state = 25; // Ïîðÿäêîâàÿ ñòàòèñòèêà íàéäåíà

}
break;

}
case 3: { // Ââåäåíèå

state = 4; // Âûáîð áàðüåðà
break;

}
case 4: { // Âûáîð áàðüåðà

stack.pushBoolean(false);
state = 5; // Ðàçáèåíèå ìàññèâà
break;

}
case 5: { // Ðàçáèåíèå ìàññèâà

if (d.OrderStatistic_i <= d.OrderStatistic_j) {
state = 6; // Ââåäåíèå â LoopI

} else {
state = 18; // Ðàçáèåíèå çàâåðøåíî

}
break;

}
case 6: { // Ââåäåíèå â LoopI

stack.pushBoolean(false);
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state = 7; // Ïðîñìîòð ñëåâà
break;

}
case 7: { // Ïðîñìîòð ñëåâà

if (d.a[d.OrderStatistic_i] < d.OrderStatistic_x) {
state = 8; // Îáúÿñíÿåì äåéñòâèÿ

} else {
state = 10; // Ââåäåíèå â LoopJ

}
break;

}
case 8: { // Îáúÿñíÿåì äåéñòâèÿ

state = 9; // Ñäâèãàåìñÿ íà îäèí ýëåìåíò âïðàâî
break;

}
case 9: { // Ñäâèãàåìñÿ íà îäèí ýëåìåíò âïðàâî

stack.pushBoolean(true);
state = 7; // Ïðîñìîòð ñëåâà
break;

}
case 10: { // Ââåäåíèå â LoopJ

stack.pushBoolean(false);
state = 11; // Ïðîñìîòð ñïðàâà
break;

}
case 11: { // Ïðîñìîòð ñïðàâà

if (d.OrderStatistic_x < d.a[d.OrderStatistic_j ]) {
state = 12; // Îáúÿñíÿåì äåéñòâèÿ

} else {
state = 14; // Ìåíÿåì?

}
break;

}
case 12: { // Îáúÿñíÿåì äåéñòâèÿ

state = 13; // Ñäâèãàåìñÿ íà îäèí ýëåìåíò âëåâî
break;

}
case 13: { // Ñäâèãàåìñÿ íà îäèí ýëåìåíò âëåâî

stack.pushBoolean(true);
state = 11; // Ïðîñìîòð ñïðàâà
break;

}
case 14: { // Ìåíÿåì?

if (d.OrderStatistic_i <= d.OrderStatistic_j) {
state = 16; // Îáúÿñíÿåì äåéñòâèÿ

} else {
stack.pushBoolean(false);
state = 15; // Ìåíÿåì? (îêîí÷àíèå)

}
break;

}
case 15: { // Ìåíÿåì? (îêîí÷àíèå)

stack.pushBoolean(true);
state = 5; // Ðàçáèåíèå ìàññèâà
break;

}
case 16: { // Îáúÿñíÿåì äåéñòâèÿ

state = 17; // Îáìåí
break;

}
case 17: { // Îáìåí

stack.pushBoolean(true);
state = 15; // Ìåíÿåì? (îêîí÷àíèå)
break;

}
case 18: { // Ðàçáèåíèå çàâåðøåíî

state = 19; // Èçìåíåíèå ëåâîé ãðàíèöû
break;

}
case 19: { // Èçìåíåíèå ëåâîé ãðàíèöû

if (d.OrderStatistic_j < d.OrderStatistic_k) {
state = 21; // Èçìåíåíèå ëåâîé ãðàíèöû

} else {
stack.pushBoolean(false);
state = 20; // Èçìåíåíèå ëåâîé ãðàíèöû (îêîí÷àíèå)

}
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break;
}
case 20: { // Èçìåíåíèå ëåâîé ãðàíèöû (îêîí÷àíèå)

state = 22; // Èçìåíåíèå ïðàâîé ãðàíèöû
break;

}
case 21: { // Èçìåíåíèå ëåâîé ãðàíèöû

stack.pushBoolean(true);
state = 20; // Èçìåíåíèå ëåâîé ãðàíèöû (îêîí÷àíèå)
break;

}
case 22: { // Èçìåíåíèå ïðàâîé ãðàíèöû

if (d.OrderStatistic_k < d.OrderStatistic_i) {
state = 24; // Èçìåíåíèå ïðàâîé ãðàíèöû

} else {
stack.pushBoolean(false);
state = 23; // Èçìåíåíèå ïðàâîé ãðàíèöû (îêîí÷àíèå)

}
break;

}
case 23: { // Èçìåíåíèå ïðàâîé ãðàíèöû (îêîí÷àíèå)

stack.pushBoolean(true);
state = 2; // Ãëàâíûé öèêë àëãîðèòìà
break;

}
case 24: { // Èçìåíåíèå ïðàâîé ãðàíèöû

stack.pushBoolean(true);
state = 23; // Èçìåíåíèå ïðàâîé ãðàíèöû (îêîí÷àíèå)
break;

}
case 25: { // Ïîðÿäêîâàÿ ñòàòèñòèêà íàéäåíà

state = END_STATE;
break;

}
}

// Äåéñòâèå â òåêóùåì ñîñòîÿíèè
switch (state) {

case 1: { // Ó Vizi ïðîáëåìû , åñëè â íà÷àëå àâòîìàòà ñòîèò while
break;

}
case 2: { // Ãëàâíûé öèêë àëãîðèòìà

break;
}
case 3: { // Ââåäåíèå

break;
}
case 4: { // Âûáîð áàðüåðà

startSection ();
storeField(d, "OrderStatistic_x");
d.OrderStatistic_x = d.a[d.OrderStatistic_k ];
storeField(d, "OrderStatistic_i");
d.OrderStatistic_i = d.OrderStatistic_p;
storeField(d, "OrderStatistic_j");
d.OrderStatistic_j = d.OrderStatistic_r;
break;

}
case 5: { // Ðàçáèåíèå ìàññèâà

break;
}
case 6: { // Ââåäåíèå â LoopI

break;
}
case 7: { // Ïðîñìîòð ñëåâà

break;
}
case 8: { // Îáúÿñíÿåì äåéñòâèÿ

break;
}
case 9: { // Ñäâèãàåìñÿ íà îäèí ýëåìåíò âïðàâî

startSection ();
storeField(d, "OrderStatistic_i");
d.OrderStatistic_i = d.OrderStatistic_i + 1;
break;

}
case 10: { // Ââåäåíèå â LoopJ
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break;
}
case 11: { // Ïðîñìîòð ñïðàâà

break;
}
case 12: { // Îáúÿñíÿåì äåéñòâèÿ

break;
}
case 13: { // Ñäâèãàåìñÿ íà îäèí ýëåìåíò âëåâî

startSection ();
storeField(d, "OrderStatistic_j");
d.OrderStatistic_j = d.OrderStatistic_j - 1;
break;

}
case 14: { // Ìåíÿåì?

break;
}
case 15: { // Ìåíÿåì? (îêîí÷àíèå)

break;
}
case 16: { // Îáúÿñíÿåì äåéñòâèÿ

break;
}
case 17: { // Îáìåí

d.OrderStatistic_t = d.a[d.OrderStatistic_i ];
d.a[d.OrderStatistic_i] = d.a[d.OrderStatistic_j ];
d.a[d.OrderStatistic_j] = d.OrderStatistic_t;
d.OrderStatistic_i ++;
d.OrderStatistic_j --;
break;

}
case 18: { // Ðàçáèåíèå çàâåðøåíî

startSection ();
break;

}
case 19: { // Èçìåíåíèå ëåâîé ãðàíèöû

break;
}
case 20: { // Èçìåíåíèå ëåâîé ãðàíèöû (îêîí÷àíèå)

break;
}
case 21: { // Èçìåíåíèå ëåâîé ãðàíèöû

startSection ();
storeField(d, "OrderStatistic_p");
d.OrderStatistic_p = d.OrderStatistic_i;
break;

}
case 22: { // Èçìåíåíèå ïðàâîé ãðàíèöû

break;
}
case 23: { // Èçìåíåíèå ïðàâîé ãðàíèöû (îêîí÷àíèå)

break;
}
case 24: { // Èçìåíåíèå ïðàâîé ãðàíèöû

startSection ();
storeField(d, "OrderStatistic_r");
d.OrderStatistic_r = d.OrderStatistic_j;
break;

}
case 25: { // Ïîðÿäêîâàÿ ñòàòèñòèêà íàéäåíà

break;
}

}
}

/**
* Ñäåëàòü îäèí øàã àâòîìàòà íàçàä.
*/

protected void doStepBackward(int level) {
// Îáðàùåíèå äåéñòâèÿ â òåêóùåì ñîñòîÿíèè
switch (state) {

case 1: { // Ó Vizi ïðîáëåìû , åñëè â íà÷àëå àâòîìàòà ñòîèò while
break;

}
case 2: { // Ãëàâíûé öèêë àëãîðèòìà

break;
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}
case 3: { // Ââåäåíèå

break;
}
case 4: { // Âûáîð áàðüåðà

restoreSection ();
break;

}
case 5: { // Ðàçáèåíèå ìàññèâà

break;
}
case 6: { // Ââåäåíèå â LoopI

break;
}
case 7: { // Ïðîñìîòð ñëåâà

break;
}
case 8: { // Îáúÿñíÿåì äåéñòâèÿ

break;
}
case 9: { // Ñäâèãàåìñÿ íà îäèí ýëåìåíò âïðàâî

restoreSection ();
break;

}
case 10: { // Ââåäåíèå â LoopJ

break;
}
case 11: { // Ïðîñìîòð ñïðàâà

break;
}
case 12: { // Îáúÿñíÿåì äåéñòâèÿ

break;
}
case 13: { // Ñäâèãàåìñÿ íà îäèí ýëåìåíò âëåâî

restoreSection ();
break;

}
case 14: { // Ìåíÿåì?

break;
}
case 15: { // Ìåíÿåì? (îêîí÷àíèå)

break;
}
case 16: { // Îáúÿñíÿåì äåéñòâèÿ

break;
}
case 17: { // Îáìåí

d.OrderStatistic_i --;
d.OrderStatistic_j ++;
d.OrderStatistic_t = d.a[d.OrderStatistic_i ];
d.a[d.OrderStatistic_i] = d.a[d.OrderStatistic_j ];
d.a[d.OrderStatistic_j] = d.OrderStatistic_t;
break;

}
case 18: { // Ðàçáèåíèå çàâåðøåíî

restoreSection ();
break;

}
case 19: { // Èçìåíåíèå ëåâîé ãðàíèöû

break;
}
case 20: { // Èçìåíåíèå ëåâîé ãðàíèöû (îêîí÷àíèå)

break;
}
case 21: { // Èçìåíåíèå ëåâîé ãðàíèöû

restoreSection ();
break;

}
case 22: { // Èçìåíåíèå ïðàâîé ãðàíèöû

break;
}
case 23: { // Èçìåíåíèå ïðàâîé ãðàíèöû (îêîí÷àíèå)

break;
}
case 24: { // Èçìåíåíèå ïðàâîé ãðàíèöû

restoreSection ();
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break;
}
case 25: { // Ïîðÿäêîâàÿ ñòàòèñòèêà íàéäåíà

break;
}

}

// Ïåðåõîä â ïðåäûäóùåå ñîñòîÿíèå
switch (state) {

case 1: { // Ó Vizi ïðîáëåìû , åñëè â íà÷àëå àâòîìàòà ñòîèò while
state = START_STATE;
break;

}
case 2: { // Ãëàâíûé öèêë àëãîðèòìà

if (stack.popBoolean ()) {
state = 23; // Èçìåíåíèå ïðàâîé ãðàíèöû (îêîí÷àíèå)

} else {
state = 1; // Ó Vizi ïðîáëåìû , åñëè â íà÷àëå àâòîìàòà ñòîèò while

}
break;

}
case 3: { // Ââåäåíèå

state = 2; // Ãëàâíûé öèêë àëãîðèòìà
break;

}
case 4: { // Âûáîð áàðüåðà

state = 3; // Ââåäåíèå
break;

}
case 5: { // Ðàçáèåíèå ìàññèâà

if (stack.popBoolean ()) {
state = 15; // Ìåíÿåì? (îêîí÷àíèå)

} else {
state = 4; // Âûáîð áàðüåðà

}
break;

}
case 6: { // Ââåäåíèå â LoopI

state = 5; // Ðàçáèåíèå ìàññèâà
break;

}
case 7: { // Ïðîñìîòð ñëåâà

if (stack.popBoolean ()) {
state = 9; // Ñäâèãàåìñÿ íà îäèí ýëåìåíò âïðàâî

} else {
state = 6; // Ââåäåíèå â LoopI

}
break;

}
case 8: { // Îáúÿñíÿåì äåéñòâèÿ

state = 7; // Ïðîñìîòð ñëåâà
break;

}
case 9: { // Ñäâèãàåìñÿ íà îäèí ýëåìåíò âïðàâî

state = 8; // Îáúÿñíÿåì äåéñòâèÿ
break;

}
case 10: { // Ââåäåíèå â LoopJ

state = 7; // Ïðîñìîòð ñëåâà
break;

}
case 11: { // Ïðîñìîòð ñïðàâà

if (stack.popBoolean ()) {
state = 13; // Ñäâèãàåìñÿ íà îäèí ýëåìåíò âëåâî

} else {
state = 10; // Ââåäåíèå â LoopJ

}
break;

}
case 12: { // Îáúÿñíÿåì äåéñòâèÿ

state = 11; // Ïðîñìîòð ñïðàâà
break;

}
case 13: { // Ñäâèãàåìñÿ íà îäèí ýëåìåíò âëåâî

state = 12; // Îáúÿñíÿåì äåéñòâèÿ
break;
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}
case 14: { // Ìåíÿåì?

state = 11; // Ïðîñìîòð ñïðàâà
break;

}
case 15: { // Ìåíÿåì? (îêîí÷àíèå)

if (stack.popBoolean ()) {
state = 17; // Îáìåí

} else {
state = 14; // Ìåíÿåì?

}
break;

}
case 16: { // Îáúÿñíÿåì äåéñòâèÿ

state = 14; // Ìåíÿåì?
break;

}
case 17: { // Îáìåí

state = 16; // Îáúÿñíÿåì äåéñòâèÿ
break;

}
case 18: { // Ðàçáèåíèå çàâåðøåíî

state = 5; // Ðàçáèåíèå ìàññèâà
break;

}
case 19: { // Èçìåíåíèå ëåâîé ãðàíèöû

state = 18; // Ðàçáèåíèå çàâåðøåíî
break;

}
case 20: { // Èçìåíåíèå ëåâîé ãðàíèöû (îêîí÷àíèå)

if (stack.popBoolean ()) {
state = 21; // Èçìåíåíèå ëåâîé ãðàíèöû

} else {
state = 19; // Èçìåíåíèå ëåâîé ãðàíèöû

}
break;

}
case 21: { // Èçìåíåíèå ëåâîé ãðàíèöû

state = 19; // Èçìåíåíèå ëåâîé ãðàíèöû
break;

}
case 22: { // Èçìåíåíèå ïðàâîé ãðàíèöû

state = 20; // Èçìåíåíèå ëåâîé ãðàíèöû (îêîí÷àíèå)
break;

}
case 23: { // Èçìåíåíèå ïðàâîé ãðàíèöû (îêîí÷àíèå)

if (stack.popBoolean ()) {
state = 24; // Èçìåíåíèå ïðàâîé ãðàíèöû

} else {
state = 22; // Èçìåíåíèå ïðàâîé ãðàíèöû

}
break;

}
case 24: { // Èçìåíåíèå ïðàâîé ãðàíèöû

state = 22; // Èçìåíåíèå ïðàâîé ãðàíèöû
break;

}
case 25: { // Ïîðÿäêîâàÿ ñòàòèñòèêà íàéäåíà

state = 2; // Ãëàâíûé öèêë àëãîðèòìà
break;

}
case END_STATE: { // Íà÷àëüíîå ñîñòîÿíèå

state = 25; // Ïîðÿäêîâàÿ ñòàòèñòèêà íàéäåíà
break;

}
}

}

/**
* Êîììåíòàðèé ê òåêóùåìó ñîñòîÿíèþ
*/

public String getComment () {
String comment = "";
Object [] args = null;
// Âûáîð êîììåíòàðèÿ
switch (state) {
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case 3: { // Ââåäåíèå
comment = OrderStatistics.this.getComment("OrderStatistic.Introduction");
args = new Object []{new Integer(d.OrderStatistic_k), new

Integer(d.OrderStatistic_p), new Integer(d.OrderStatistic_r)};
break;

}
case 4: { // Âûáîð áàðüåðà

comment = OrderStatistics.this.getComment("OrderStatistic.Barrier");
args = new Object []{new Integer(d.OrderStatistic_k), new

Integer(d.OrderStatistic_x)};
break;

}
case 6: { // Ââåäåíèå â LoopI

comment = OrderStatistics.this.getComment("OrderStatistic.LoopIIntro");
break;

}
case 8: { // Îáúÿñíÿåì äåéñòâèÿ

comment = OrderStatistics.this.getComment("OrderStatistic.PreLoopIStep");
break;

}
case 10: { // Ââåäåíèå â LoopJ

comment = OrderStatistics.this.getComment("OrderStatistic.LoopJIntro");
break;

}
case 12: { // Îáúÿñíÿåì äåéñòâèÿ

comment = OrderStatistics.this.getComment("OrderStatistic.PreLoopJStep");
break;

}
case 16: { // Îáúÿñíÿåì äåéñòâèÿ

comment = OrderStatistics.this.getComment("OrderStatistic.PreExchange");
break;

}
case 18: { // Ðàçáèåíèå çàâåðøåíî

comment =
OrderStatistics.this.getComment("OrderStatistic.PartitionComplete");

args = new Object []{new Integer(d.OrderStatistic_p), new
Integer(d.OrderStatistic_r)};

break;
}
case 21: { // Èçìåíåíèå ëåâîé ãðàíèöû

comment = OrderStatistics.this.getComment("OrderStatistic.LeftBound");
break;

}
case 24: { // Èçìåíåíèå ïðàâîé ãðàíèöû

comment = OrderStatistics.this.getComment("OrderStatistic.RightBound");
break;

}
case 25: { // Ïîðÿäêîâàÿ ñòàòèñòèêà íàéäåíà

comment =
OrderStatistics.this.getComment("OrderStatistic.OrderStatisticFound");

args = new Object []{new Integer(d.OrderStatistic_p), new
Integer(d.OrderStatistic_r)};

break;
}

}

return java.text.MessageFormat.format(comment , args);
}

/**
* Âûïîëíÿåò äåéñòâèÿ ïî îòðèñîâêå ñîñòîÿíèÿ
*/

public void drawState () {
switch (state) {

case 3: { // Ââåäåíèå
d.visualizer.syncArray ();
d.visualizer.resetCellStyles ();
if (d.algorithm == d.QUANTILES) {

d.visualizer.setCellStyles(d.Quantiles_qn , 1);
d.visualizer.setCellStyles(d.Quantiles_found , 2);

}
d.visualizer.dimCells(0, d.OrderStatistic_p - 1);
d.visualizer.dimCells(d.OrderStatistic_r + 1, d.a.length - 1);
d.visualizer.setCellStyles(new int[] {d.OrderStatistic_k}, 2);
d.visualizer.resetIndices ();
d.visualizer.updateExchangeArrow (-1, -1);
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d.visualizer.updateWatch (-1);
break;

}
case 4: { // Âûáîð áàðüåðà

d.visualizer.syncArray ();
d.visualizer.resetCellStyles ();
if (d.algorithm == d.QUANTILES) {

d.visualizer.setCellStyles(d.Quantiles_qn , 1);
d.visualizer.setCellStyles(d.Quantiles_found , 2);

}
d.visualizer.dimCells(0, d.OrderStatistic_p - 1);
d.visualizer.dimCells(d.OrderStatistic_r + 1, d.a.length - 1);
d.visualizer.setCellStyles(new int[] {d.OrderStatistic_k}, 2);
d.visualizer.resetIndices ();
d.visualizer.updateExchangeArrow (-1, -1);
d.visualizer.updateWatch(d.OrderStatistic_x);
break;

}
case 6: { // Ââåäåíèå â LoopI

d.visualizer.syncArray ();
d.visualizer.resetCellStyles ();
if (d.algorithm == d.QUANTILES) {

d.visualizer.setCellStyles(d.Quantiles_qn , 1);
d.visualizer.setCellStyles(d.Quantiles_found , 2);

}
d.visualizer.dimCells(0, d.OrderStatistic_p - 1);
d.visualizer.dimCells(d.OrderStatistic_r + 1, d.a.length - 1);
d.visualizer.setCellStyles(new int[] {d.OrderStatistic_k}, 1);
d.visualizer.resetIndices ();
d.visualizer.updateIndex(d.OrderStatistic_i , "i");
d.visualizer.updateIndex(d.OrderStatistic_j , "j");
d.visualizer.updateExchangeArrow (-1, -1);
d.visualizer.updateWatch(d.OrderStatistic_x);
break;

}
case 8: { // Îáúÿñíÿåì äåéñòâèÿ

d.visualizer.syncArray ();
d.visualizer.resetCellStyles ();
if (d.algorithm == d.QUANTILES) {

d.visualizer.setCellStyles(d.Quantiles_qn , 1);
d.visualizer.setCellStyles(d.Quantiles_found , 2);

}
d.visualizer.dimCells(0, d.OrderStatistic_p - 1);
d.visualizer.dimCells(d.OrderStatistic_r + 1, d.a.length - 1);
d.visualizer.setCellStyles(new int[] {d.OrderStatistic_k}, 1);
d.visualizer.resetIndices ();
d.visualizer.updateIndex(d.OrderStatistic_i , "i");
d.visualizer.updateIndex(d.OrderStatistic_j , "j");
d.visualizer.updateExchangeArrow (-1, -1);
d.visualizer.updateWatch(d.OrderStatistic_x);
break;

}
case 10: { // Ââåäåíèå â LoopJ

d.visualizer.syncArray ();
d.visualizer.resetCellStyles ();
if (d.algorithm == d.QUANTILES) {

d.visualizer.setCellStyles(d.Quantiles_qn , 1);
d.visualizer.setCellStyles(d.Quantiles_found , 2);

}
d.visualizer.dimCells(0, d.OrderStatistic_p - 1);
d.visualizer.dimCells(d.OrderStatistic_r + 1, d.a.length - 1);
d.visualizer.setCellStyles(new int[] {d.OrderStatistic_k}, 1);
d.visualizer.resetIndices ();
d.visualizer.updateIndex(d.OrderStatistic_i , "i");
d.visualizer.updateIndex(d.OrderStatistic_j , "j");
d.visualizer.updateExchangeArrow (-1, -1);
d.visualizer.updateWatch(d.OrderStatistic_x);
break;

}
case 12: { // Îáúÿñíÿåì äåéñòâèÿ

d.visualizer.syncArray ();
d.visualizer.resetCellStyles ();
if (d.algorithm == d.QUANTILES) {

d.visualizer.setCellStyles(d.Quantiles_qn , 1);
d.visualizer.setCellStyles(d.Quantiles_found , 2);

}
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d.visualizer.dimCells(0, d.OrderStatistic_p - 1);
d.visualizer.dimCells(d.OrderStatistic_r + 1, d.a.length - 1);
d.visualizer.setCellStyles(new int[] {d.OrderStatistic_k}, 1);
d.visualizer.resetIndices ();
d.visualizer.updateIndex(d.OrderStatistic_i , "i");
d.visualizer.updateIndex(d.OrderStatistic_j , "j");
d.visualizer.updateExchangeArrow (-1, -1);
d.visualizer.updateWatch(d.OrderStatistic_x);
break;

}
case 16: { // Îáúÿñíÿåì äåéñòâèÿ

d.visualizer.syncArray ();
d.visualizer.resetCellStyles ();
if (d.algorithm == d.QUANTILES) {

d.visualizer.setCellStyles(d.Quantiles_qn , 1);
d.visualizer.setCellStyles(d.Quantiles_found , 2);

}
d.visualizer.dimCells(0, d.OrderStatistic_p - 1);
d.visualizer.dimCells(d.OrderStatistic_r + 1, d.a.length - 1);
d.visualizer.setCellStyles(new int[] {d.OrderStatistic_k}, 1);
d.visualizer.resetIndices ();
d.visualizer.updateIndex(d.OrderStatistic_i , "i");
d.visualizer.updateIndex(d.OrderStatistic_j , "j");
d.visualizer.updateExchangeArrow(d.OrderStatistic_i , d.OrderStatistic_j);
d.visualizer.updateWatch(d.OrderStatistic_x);
break;

}
case 18: { // Ðàçáèåíèå çàâåðøåíî

d.visualizer.syncArray ();
d.visualizer.resetCellStyles ();
if (d.algorithm == d.QUANTILES) {

d.visualizer.setCellStyles(d.Quantiles_qn , 1);
d.visualizer.setCellStyles(d.Quantiles_found , 2);

}
d.visualizer.dimCells(0, d.OrderStatistic_p - 1);
d.visualizer.dimCells(d.OrderStatistic_r + 1, d.a.length - 1);
d.visualizer.setCellStyles(new int[] {d.OrderStatistic_k}, 1);
d.visualizer.resetIndices ();
d.visualizer.updateIndex(d.OrderStatistic_i - 1, "i-1");
d.visualizer.updateIndex(d.OrderStatistic_i , "i");
d.visualizer.updateIndex(d.OrderStatistic_j + 1, "j+1");
d.visualizer.updateIndex(d.OrderStatistic_j , "j");
d.visualizer.updateExchangeArrow (-1, -1);
d.visualizer.updateWatch(d.OrderStatistic_x);
break;

}
case 21: { // Èçìåíåíèå ëåâîé ãðàíèöû

d.visualizer.syncArray ();
d.visualizer.resetCellStyles ();
if (d.algorithm == d.QUANTILES) {

d.visualizer.setCellStyles(d.Quantiles_qn , 1);
d.visualizer.setCellStyles(d.Quantiles_found , 2);

}
d.visualizer.dimCells(0, d.OrderStatistic_p - 1);
d.visualizer.dimCells(d.OrderStatistic_r + 1, d.a.length - 1);
d.visualizer.setCellStyles(new int[] {d.OrderStatistic_k}, 1);
d.visualizer.resetIndices ();
d.visualizer.updateIndex(d.OrderStatistic_i , "i");
d.visualizer.updateIndex(d.OrderStatistic_j , "j");
d.visualizer.updateExchangeArrow (-1, -1);
d.visualizer.updateWatch (-1);
break;

}
case 24: { // Èçìåíåíèå ïðàâîé ãðàíèöû

d.visualizer.syncArray ();
d.visualizer.resetCellStyles ();
if (d.algorithm == d.QUANTILES) {

d.visualizer.setCellStyles(d.Quantiles_qn , 1);
d.visualizer.setCellStyles(d.Quantiles_found , 2);

}
d.visualizer.dimCells(0, d.OrderStatistic_p - 1);
d.visualizer.dimCells(d.OrderStatistic_r + 1, d.a.length - 1);
d.visualizer.setCellStyles(new int[] {d.OrderStatistic_k}, 1);
d.visualizer.resetIndices ();
d.visualizer.updateIndex(d.OrderStatistic_i , "i");
d.visualizer.updateIndex(d.OrderStatistic_j , "j");
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d.visualizer.updateExchangeArrow (-1, -1);
d.visualizer.updateWatch (-1);
break;

}
case 25: { // Ïîðÿäêîâàÿ ñòàòèñòèêà íàéäåíà

d.visualizer.syncArray ();
d.visualizer.resetCellStyles ();
if (d.algorithm == d.QUANTILES) {

d.visualizer.setCellStyles(d.Quantiles_qn , 1);
d.visualizer.setCellStyles(d.Quantiles_found , 2);

}
d.visualizer.dimCells(0, d.OrderStatistic_p - 1);
d.visualizer.dimCells(d.OrderStatistic_r + 1, d.a.length - 1);
d.visualizer.setCellStyles(new int[] {d.OrderStatistic_k}, 2);
d.visualizer.resetIndices ();
d.visualizer.updateExchangeArrow (-1, -1);
d.visualizer.updateWatch (-1);
break;

}
}

}
}

/**
* Ïîèñê k-êâàíòèëåé â ìàññèâå a[].
*/

private final class Quantiles extends BaseAutomata implements Automata {
/**

* Íà÷àëüíîå ñîñòîÿíèå àâòîìàòà.
*/

private final int START_STATE = 0;

/**
* Êîíå÷íîå ñîñòîÿíèå àâòîìàòà.
*/

private final int END_STATE = 6;

/**
* Êîíñòðóêòîð.
*/

public Quantiles () {
super(

"Quantiles",
0, // Íîìåð íà÷àëüíîãî ñîñòîÿíèÿ
6, // Íîìåð êîíå÷íîãî ñîñòîÿíèÿ
new String []{

"Íà÷àëüíîå ñîñòîÿíèå",
"Èíèöèàëèçàöèÿ",
"Öèêë ïî êâàíòèëÿì",
"Ïîäãîòîâêà ê âûçîâó OrderStatistic",
"Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà � p..r

(àâòîìàò)",
"Çàâåðøåíèå èòåðàöèè öèêëà",
"Êîíå÷íîå ñîñòîÿíèå"

}, new int []{
Integer.MAX_VALUE , // Íà÷àëüíîå ñîñòîÿíèå ,
1, // Èíèöèàëèçàöèÿ
-1, // Öèêë ïî êâàíòèëÿì
1, // Ïîäãîòîâêà ê âûçîâó OrderStatistic
CALL_AUTO_LEVEL , // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü

ïîèñêà � p..r (àâòîìàò)
-1, // Çàâåðøåíèå èòåðàöèè öèêëà
Integer.MAX_VALUE , // Êîíå÷íîå ñîñòîÿíèå

}
);

}

/**
* Ñäåëàòü îäèí øàã àâòîìàòà â ïåðåä.
*/

protected void doStepForward(int level) {
// Ïåðåõîä â ñëåäóþùåå ñîñòîÿíèå
switch (state) {

case START_STATE: { // Íà÷àëüíîå ñîñòîÿíèå
state = 1; // Èíèöèàëèçàöèÿ
break;
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}
case 1: { // Èíèöèàëèçàöèÿ

stack.pushBoolean(false);
state = 2; // Öèêë ïî êâàíòèëÿì
break;

}
case 2: { // Öèêë ïî êâàíòèëÿì

if (d.Quantiles_i < d.Quantiles_k) {
state = 3; // Ïîäãîòîâêà ê âûçîâó OrderStatistic

} else {
state = END_STATE;

}
break;

}
case 3: { // Ïîäãîòîâêà ê âûçîâó OrderStatistic

state = 4; // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà
� p..r (àâòîìàò)

break;
}
case 4: { // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà �

p..r (àâòîìàò)
if (child.isAtEnd ()) {

child = null;
state = 5; // Çàâåðøåíèå èòåðàöèè öèêëà

}
break;

}
case 5: { // Çàâåðøåíèå èòåðàöèè öèêëà

stack.pushBoolean(true);
state = 2; // Öèêë ïî êâàíòèëÿì
break;

}
}

// Äåéñòâèå â òåêóùåì ñîñòîÿíèè
switch (state) {

case 1: { // Èíèöèàëèçàöèÿ
d.Quantiles_qn = new int[d.Quantiles_k ];
d.Quantiles_qn [0] = -1;
for (int j = 1; j < d.Quantiles_k; j++)

d.Quantiles_qn[j] = j * d.a.length / d.Quantiles_k;
d.Quantiles_found = new int[d.Quantiles_k - 1];
for (int j = 0; j < d.Quantiles_k - 1; j++)

d.Quantiles_found[j] = -1;
d.Quantiles_i = 1;
break;

}
case 2: { // Öèêë ïî êâàíòèëÿì

break;
}
case 3: { // Ïîäãîòîâêà ê âûçîâó OrderStatistic

startSection ();
storeField(d, "OrderStatistic_p");
d.OrderStatistic_p = d.Quantiles_qn[d.Quantiles_i - 1] + 1;
storeField(d, "OrderStatistic_r");
d.OrderStatistic_r = d.a.length - 1;
storeField(d, "OrderStatistic_k");
d.OrderStatistic_k = d.Quantiles_qn[d.Quantiles_i ];
break;

}
case 4: { // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà �

p..r (àâòîìàò)
if (child == null) {

child = new OrderStatistic ();
child.toStart ();

}
child.stepForward(level);
step --;
break;

}
case 5: { // Çàâåðøåíèå èòåðàöèè öèêëà

startSection ();
storeArray(d.Quantiles_found , d.Quantiles_i - 1);
d.Quantiles_found[d.Quantiles_i - 1] = d.Quantiles_qn[d.Quantiles_i ];
storeField(d, "Quantiles_i");
d.Quantiles_i = d.Quantiles_i + 1;
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break;
}

}
}

/**
* Ñäåëàòü îäèí øàã àâòîìàòà íàçàä.
*/

protected void doStepBackward(int level) {
// Îáðàùåíèå äåéñòâèÿ â òåêóùåì ñîñòîÿíèè
switch (state) {

case 1: { // Èíèöèàëèçàöèÿ
break;

}
case 2: { // Öèêë ïî êâàíòèëÿì

break;
}
case 3: { // Ïîäãîòîâêà ê âûçîâó OrderStatistic

restoreSection ();
break;

}
case 4: { // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà �

p..r (àâòîìàò)
if (child == null) {

child = new OrderStatistic ();
child.toEnd ();

}
child.stepBackward(level);
step ++;
break;

}
case 5: { // Çàâåðøåíèå èòåðàöèè öèêëà

restoreSection ();
break;

}
}

// Ïåðåõîä â ïðåäûäóùåå ñîñòîÿíèå
switch (state) {

case 1: { // Èíèöèàëèçàöèÿ
state = START_STATE;
break;

}
case 2: { // Öèêë ïî êâàíòèëÿì

if (stack.popBoolean ()) {
state = 5; // Çàâåðøåíèå èòåðàöèè öèêëà

} else {
state = 1; // Èíèöèàëèçàöèÿ

}
break;

}
case 3: { // Ïîäãîòîâêà ê âûçîâó OrderStatistic

state = 2; // Öèêë ïî êâàíòèëÿì
break;

}
case 4: { // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà �

p..r (àâòîìàò)
if (child.isAtStart ()) {

child = null;
state = 3; // Ïîäãîòîâêà ê âûçîâó OrderStatistic

}
break;

}
case 5: { // Çàâåðøåíèå èòåðàöèè öèêëà

state = 4; // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà
� p..r (àâòîìàò)

break;
}
case END_STATE: { // Íà÷àëüíîå ñîñòîÿíèå

state = 2; // Öèêë ïî êâàíòèëÿì
break;

}
}

}

/**
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* Êîììåíòàðèé ê òåêóùåìó ñîñòîÿíèþ
*/

public String getComment () {
String comment = "";
Object [] args = null;
// Âûáîð êîììåíòàðèÿ
switch (state) {

case 1: { // Èíèöèàëèçàöèÿ
comment = OrderStatistics.this.getComment("Quantiles.Init");
args = new Object []{new Integer(d.Quantiles_k)};
break;

}
case 3: { // Ïîäãîòîâêà ê âûçîâó OrderStatistic

comment =
OrderStatistics.this.getComment("Quantiles.PreOrderStatisticCall");

args = new Object []{new Integer(d.Quantiles_i)};
break;

}
case 4: { // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà �

p..r (àâòîìàò)
comment = child.getComment ();
args = new Object [0];
break;

}
}

return java.text.MessageFormat.format(comment , args);
}

/**
* Âûïîëíÿåò äåéñòâèÿ ïî îòðèñîâêå ñîñòîÿíèÿ
*/

public void drawState () {
switch (state) {

case 1: { // Èíèöèàëèçàöèÿ
d.visualizer.syncArray ();
d.visualizer.resetCellStyles ();
d.visualizer.setCellStyles(d.Quantiles_found , 2);
d.visualizer.setCellStyles(d.Quantiles_qn , 2);
d.visualizer.resetIndices ();
d.visualizer.updateExchangeArrow (-1, -1);
d.visualizer.updateWatch (-1);
break;

}
case 3: { // Ïîäãîòîâêà ê âûçîâó OrderStatistic

d.visualizer.syncArray ();
d.visualizer.resetCellStyles ();
d.visualizer.setCellStyles(d.Quantiles_qn , 1);
d.visualizer.setCellStyles(d.Quantiles_found , 2);
d.visualizer.setCellStyles(new int[] {d.Quantiles_qn[d.Quantiles_i ]}, 2);
d.visualizer.resetIndices ();
d.visualizer.updateExchangeArrow (-1, -1);
d.visualizer.updateWatch (-1);
break;

}
case 4: { // Ïîèñê k-é ïîðÿäêîâîé ñòàòèñòèêè â ìàññèâå a, îáëàñòü ïîèñêà �

p..r (àâòîìàò)
child.drawState ();
break;

}
}

}
}

}

Ïðèëîæåíèå 5. Èñõîäíûå êîäû èíòåðôåéñà
package ru.ifmo.vizi.orderstatistics;

import ru.ifmo.vizi.base .*;
import ru.ifmo.vizi.base.ui.*;
import ru.ifmo.vizi.base.widgets .*;
import ru.ifmo.vizi.orderstatistics.widgets .*;
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import java.awt.*;
import java.awt.event .*;
import java.util.Stack;
import java.util.Vector;

/**
* OrderStatistics applet.
*
* @author Aleksey Vladykin
* @version 1.0
*/

public final class OrderStatisticsVisualizer
extends Base
implements AdjustmentListener , ItemListener

{

/**
* Algorithm id: order statistic.
*/

private static final int ORDERSTATISTIC = 1;

/**
* Algorithm id: quantiles.
*/

private static final int QUANTILES = 2;

/**
* OrderStatistics automata instance.
*/

private final OrderStatistics auto;

/**
* OrderStatistics automata data.
*/

private final OrderStatistics.Data data;

/**
* Copy of automata 's array for save/load operations.
*/

private int array [];

/**
* Array cells. Stack of {@link Rect}.
*/

private final Stack cells;

/**
* Array cell styles.
*/

private final ShapeStyle [] cellStyles;

/**
* Cell indices. Stack of {@link Rect}.
*/

private final Stack indices;

/**
* Index styles.
*/

private final ShapeStyle [] indexStyles;

/**
* Minimal index height.
*/

private final int minIndexHeight;

/**
* Arrow pointing at elements being exchanged.
*/

private final Arrow arrow;

/**
* Component displaying current value of OrderStatistic 's <code >x</code >.
*/

private final Rect watch;
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/**
* Message for {@link #watch}'s.
*/

private final String watchMsg;

/**
* Maximal cell value.
*/

private final int maxElementValue;

/**
* Choice with available algorithms.
*/

private final Choice algorithmChoice;

/**
* Control adjusting algorithm parameter <code >k</code >.
*/

private final AdjustablePanel orderPanel;

/**
* Number of array elements.
*/

private final AdjustablePanel elements;

/**
* Save/load dialog.
*/

private SaveLoadDialog saveLoadDialog;

/**
* Creates a new OrderStatistics visualizer.
*
* @param parameters visualizer parameters.
*/

public OrderStatisticsVisualizer(VisualizerParameters parameters) {
super(parameters);
auto = new OrderStatistics(locale);
data = auto.d;
data.visualizer = this;

maxElementValue = config.getInteger("maxElementValue");

cells = new Stack ();
cellStyles = ShapeStyle.loadStyleSet(config , "cellStyles");

indices = new Stack ();
indexStyles = ShapeStyle.loadStyleSet(config , "indexStyles");
minIndexHeight = config.getInteger("minIndexHeight");

arrow = new Arrow(ShapeStyle.loadStyleSet(config , "arrowStyles"));
clientPane.add(arrow);

watch = new Rect(ShapeStyle.loadStyleSet(config , "watchStyles"));
clientPane.add(watch);
watchMsg = config.getParameter("watchMsg");

elements = new AdjustablePanel(config , "elements");
elements.addAdjustmentListener(this);

setArraySize(elements.getValue ());
randomizeArray ();
syncArray ();

algorithmChoice = new Choice ();
algorithmChoice.addItemListener(this);
orderPanel = new AdjustablePanel(config , "algorithm -k");
createInterface(auto);

saveLoadDialog = new SaveLoadDialog(config , forefather) {
public boolean load(String text) throws Exception {

SmartTokenizer t = new SmartTokenizer(text , config);
t.expect("array");
t.expect("=");
Vector v = new Vector ();
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for (int p = t.nextInt(0, maxElementValue); p > 0; p = t.nextInt(0,
maxElementValue))
v.add(new Integer(p));

if (v.size() < elements.getMinimum () || v.size() > elements.getMaximum ())
throw new Exception(

I18n.message(config.getParameter("SaveLoadDialog -arraySizeError"),
new Integer(elements.getMinimum ()),
new Integer(elements.getMaximum ())));

t.expect("algorithm");
t.expect("=");
String alg = t.nextWord ();
if (!alg.equalsIgnoreCase("ORDERSTATISTIC") &&

!alg.equalsIgnoreCase("QUANTILES"))
throw new

Exception(config.getParameter("SaveLoadDialog -algorithmNameError"));

t.expect("k");
t.expect("=");
int k;
if (alg.equalsIgnoreCase("ORDERSTATISTIC"))

k = t.nextInt(0, v.size() - 1);
else

k = t.nextInt(2, (v.size() + 1) / 2);

t.expect("step");
t.expect("=");
int step = t.nextInt(0, Integer.MAX_VALUE);
t.expectEOF ();

setArraySize(v.size());
for (int i = 0; i < v.size(); i++) {

data.a[i] = (( Integer) v.elementAt(i)).intValue ();
array[i] = data.a[i];

}
data.algorithm = alg.equalsIgnoreCase("ORDERSTATISTIC")?

OrderStatistics.Data.ORDERSTATISTIC : OrderStatistics.Data.QUANTILES;
data.k = k;
auto.getController ().rewind(step);

return true;
}

};
}

/**
* Creates panel with visualizer controls.
*
* @return controls pane.
*/

public Component createControlsPane () {
Container panel = new Panel(new BorderLayout ());

panel.add(new AutoControlsPane(config , auto , forefather , false), BorderLayout.NORTH);

Panel elementsPanel = new Panel ();
elementsPanel.add(elements);
elementsPanel.add(

new HintedButton(config , "button -random") {
protected void click() {

auto.getController ().doRestart ();
randomizeArray ();
auto.drawState ();

}
}

);
elementsPanel.add(new HintedButton(config , "button -saveLoad") {

protected void click() {
saveLoadDialog.center ();
StringBuffer buf = new StringBuffer ();
buf.append("/* ").append(config.getParameter("SaveLoadDialog -arrayComment"))

.append(" */\n");
buf.append("array =");
for (int i = 0; i < array.length; i++)

buf.append(" ").append(array[i]);

50



buf.append(" 0\n");
buf.append("/* ").append(

config.getParameter("SaveLoadDialog -algorithmComment"))
.append(" */\n");

buf.append("algorithm = ").append(
data.algorithm == OrderStatistics.Data.ORDERSTATISTIC?

"ORDERSTATISTIC" : "QUANTILES").append("\n");
buf.append("/* ").append(config.getParameter("SaveLoadDialog -kComment"))

.append(" */\n");
buf.append("k = ").append(data.k).append("\n");
buf.append("/* ").append(config.getParameter("SaveLoadDialog -stepComment"))

.append(" */\n");
buf.append("step = ").append(auto.getStep ());
saveLoadDialog.show(buf.toString ());

}
});
panel.add(elementsPanel , BorderLayout.SOUTH);

Panel algorithmPanel = new Panel();
algorithmPanel.add(new Label(config.getParameter("algorithm -prompt"), Label.RIGHT));
algorithmChoice.addItem(config.getParameter("algorithm -orderStatistic"));
algorithmChoice.addItem(config.getParameter("algorithm -quantiles"));
algorithmPanel.add(algorithmChoice);
adjustOrderBounds(ORDERSTATISTIC , elements.getValue ());
orderPanel.addAdjustmentListener(this);
algorithmPanel.add(orderPanel);
panel.add(algorithmPanel , BorderLayout.CENTER);

return panel;
}

/**
* Sets new array size.
*
* @param size new array size.
*/

private void setArraySize(int size) {
elements.setValue(size);
data.a = new int[size];
array = new int[size];
while (cells.size() < size) {

Rect cell = new Rect(cellStyles);
cells.push(cell);
clientPane.add(cell);
Rect index = new Rect(indexStyles);
indices.push(index);
index.setMessage(Integer.toString(indices.size()));
clientPane.add(index);

}
while (cells.size() > size) {

clientPane.remove (( Component) cells.pop());
clientPane.remove (( Component) indices.pop());

}
clientPane.doLayout ();

}

/**
* Randomizes array cell values.
*/

private void randomizeArray () {
for (int i = 0; i < data.a.length; i++) {

data.a[i] = 1 + (int) (Math.random () * maxElementValue);
array[i] = data.a[i];

}
}

/**
* Adjusts bounds for <code >k</code > (via {@link #orderPanel })
* according to algorithm and array length.
*
* @param algorithm algorithm id.
* @param n array length.
*/

private void adjustOrderBounds(int algorithm , int n) {
switch (algorithm) {
case ORDERSTATISTIC:
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orderPanel.setMinimum (0);
orderPanel.setMaximum(n - 1);
break;

case QUANTILES:
orderPanel.setMinimum (2);
orderPanel.setMaximum ((n + 1) / 2);
break;

}
}

/**
* Invoked on adjustment event.
*
* @param event event to process.
*/

public void adjustmentValueChanged(AdjustmentEvent event) {
if (event.getSource () == elements) {

auto.getController ().doRestart ();
setArraySize(event.getValue ());
randomizeArray ();
syncArray ();
adjustOrderBounds(algorithmChoice.getSelectedIndex () == 0?

ORDERSTATISTIC : QUANTILES , event.getValue ());
data.k = orderPanel.getValue ();
auto.drawState ();

} else if (event.getSource () == orderPanel) {
auto.getController ().doRestart ();
data.algorithm = algorithmChoice.getSelectedIndex () == 0?

OrderStatistics.Data.ORDERSTATISTIC : OrderStatistics.Data.QUANTILES;
data.k = event.getValue ();
auto.drawState ();

}
}

/**
* Invoked on item event.
*
* @param event event to process.
*/

public void itemStateChanged(ItemEvent event) {
if (event.getSource () == algorithmChoice) {

auto.getController ().doRestart ();
adjustOrderBounds(algorithmChoice.getSelectedIndex () == 0?

ORDERSTATISTIC : QUANTILES , elements.getValue ());
data.algorithm = algorithmChoice.getSelectedIndex () == 0?

OrderStatistics.Data.ORDERSTATISTIC : OrderStatistics.Data.QUANTILES;
data.k = orderPanel.getValue ();
auto.drawState ();

}
}

/**
* Invoked when client pane shoud be laid out.
*
* @param clientWidth client pane width.
* @param clientHeight client pane height.
*/

protected void layoutClientPane(int clientWidth , int clientHeight) {
int n = cells.size();
int size = Math.min(clientWidth / (n + 1), 2 * clientHeight / 5);
int y = (clientHeight - size) / 2;
int x = (clientWidth - size * n) / 2;
String maxValueString = Integer.toString(maxElementValue);
for (int i = 0; i < n; i++) {

Rect cell = (Rect) cells.elementAt(i);
cell.setBounds(x + i * size , y, size + 1, size + 1);
cell.adjustFontSize(maxValueString);
Rect index = (Rect) indices.elementAt(i);
index.setBounds(x + i * size , y + size , size + 1,

Math.max(size / 3, minIndexHeight));
index.adjustFontSize("i-1, j+1");

}
Rect cell = (Rect) cells.elementAt (0);
int watchHeight = Math.min(5 * size / 12, clientHeight / 5);
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watch.setBounds(cell.getX(), cell.getY() - 3 * size / 4, n * size + 1, watchHeight);
watch.adjustFontSize(I18n.message(watchMsg , new Integer(maxElementValue)));
if (arrow.isVisible ())

updateExchangeArrow(data.OrderStatistic_i , data.OrderStatistic_j);
}

/**
* Synchronizes cell contents with actual automata 's array.
*/

public void syncArray () {
for (int i = 0; i < cells.size(); i++) {

Rect cell = (Rect) cells.elementAt(i);
cell.setMessage(Integer.toString(data.a[i]));

}
}

/**
* Resets all cells' styles to 0 (normal style).
*/

public void resetCellStyles () {
for (int i = 0; i < cells.size(); i++) {

Rect cell = (Rect) cells.elementAt(i);
cell.setStyle (0);

}
}

/**
* Sets cells with given numbers to new style.
*
* @param numbers array with cell indices.
* @param style new style to set.
*/

public void setCellStyles(int numbers[], int style) {
for (int i = 0; i < numbers.length; i++)

if (0 <= numbers[i] && numbers[i] < cells.size()) {
Rect cell = (Rect) cells.elementAt(numbers[i]);
cell.setStyle(style);

}
}

/**
* Dims cells in given range.
*
* @param from first cell index.
* @param to last cell index.
*/

public void dimCells(int from , int to) {
for (int i = from; i <= to; i++) {

Rect cell = (Rect) cells.elementAt(i);
cell.setStyle (3 + cell.getStyle () % 3);

}
}

/**
* Reset indices to cell numbers.
*/

public void resetIndices () {
for (int i = 0; i < indices.size(); i++) {

Rect index = (Rect) indices.elementAt(i);
index.setMessage(Integer.toString(i));
index.setStyle (0);

}
}

/**
* Sets <code >i</code >-th index to given message.
* If <code >i</code >-th index is not numeric , appends given message.
*
* @param i index.
* @param msg message to set.
*/

public void updateIndex(int i, String msg) {
if (i < 0 || cells.size() <= i)

return;
Rect index = (Rect) indices.elementAt(i);
try {
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Integer.valueOf(index.getMessage ());
index.setMessage(msg);

} catch (NumberFormatException e) {
index.setMessage(index.getMessage () + ", " + msg);

}
index.setStyle (1);

}

/**
* Updates arrow position to connect <code >i</code >-th and
* <code >j</code >-th cells. If <code >i</code > or <code >j</code >
* is out of reasonable range , hides the arrow.
*
* @param i first cell.
* @param j second cell.
*/

public void updateExchangeArrow(int i, int j) {
if (i < 0 || cells.size() <= i || j < 0 || cells.size() <= j) {

arrow.setVisible(false);
return;

}
if (i == j) {

Rect c = (Rect) cells.elementAt(i);
arrow.setTipSize(c.getWidth () / 15);
int x = c.getX() + c.getWidth () / 3 - arrow.getTipSize ();
int y = c.getY() - c.getHeight () / 3;
int w = c.getWidth () / 3 + arrow.getTipSize ();
int h = c.getY() - 1 - y;
arrow.setBounds(x, y, w, h);

} else {
Rect c1 = (Rect) cells.elementAt(i);
Rect c2 = (Rect) cells.elementAt(j);
arrow.setTipSize(c1.getWidth () / 15);
int x = c1.getX() + c1.getWidth () / 2 - arrow.getTipSize ();
int y = c1.getY() - c1.getHeight () / 3;
int w = c2.getX() + c2.getWidth () / 2 + arrow.getTipSize () - x;
int h = c2.getY() - 1 - y;
arrow.setBounds(x, y, w, h);

}
arrow.setVisible(true);

}

/**
* Updates {@link #watch} to display current <code >x</code > value.
* If <code >x&lt;=0</code > � hides it.
*
* @param x <code >x</code > value.
*/

public void updateWatch(int x) {
if (x <= 0)

watch.setVisible(false);
else {

watch.setMessage(I18n.message(watchMsg , new Integer(x)));
watch.setVisible(true);

}
}

}
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