Slabé doleva vychylené useky - komentar a feSeni

Pripravime si okno délky L, které budeme posouvat po posloupnosti odleva doprava. Prubézné si budeme
pamatovat hodnotu maxiam a minima v okné¢ a zaroveil i jejich indexy. K tomu nam poslouzi prioritni fronta.
Minimalni prioritni fronta bude obsahovat v§echny hodnoty v okn¢ s minimem na ¢ele fronty, Maximalni prioritni
fronta bude obsahovat vSechny hodnoty v okn¢ s maximem na cele fronty. Pii posunu okna o jedno pole doleva,
odstranime z obou front prvek nalézajici se na doposud nejlevejsi pozici okna a piidame do obou front prvek za
doposud nejpravéjsi pozici okna.

Oproti standardnim operacim ve fronté musime implementovat moznost odebirani libovolného prvku fronty,
nikoli pouze minima. V okamziku, kdy nejlevéjsi prvek opusti posouvajici se okno, musi byt z fronty odstranén. Aby
nebylo nutno prochazet celou frontu, budeme si pozici kazdého prvku posloupnosti ve front¢ pamatovat v
dodatecném poli. Protoze fronty jsou dve, budeme mit dvé dodatecnd pole o délce rovné délce zkoumané
posloupnosti. Kazda z front bude registrovat jak hodnotu prvku, tak i jeho index v posloupnosti, protoze je nutno
pribézné porovnavat index maxima a minima v okn¢. Kromé toho pii vkladani a odstrafiovani prvku z fronty je
nutno aktualizovat hodnoty pozic ve fronté vSech prvkl, které pfi vloZzeni nebo mazani zménily svou pozici ve
fronté.

Posledni trik je nejjednodussi -- implementujeme pouze minimalni priorotni frontu, misto maximalni prioritni
fronty pouzijeme minimalni prioritni frontu, do které budeme vkladat hodnoty vynasobené (—1).

static int N; // total length of the sequence
static int L; // length of a segment

static int S; // integer seed of the sequence
static int M; // modulus of the sequence

// by using negative values the original min-heap becomes a max-heap.
static PriorityQ minQueue;
static PriorityQ maxQueue; // priority = (-1)*priority

// each sequence element must know its position in the queue
// to allow its effective deletion in O(log(queue.size))time
static int [] posInMinQueue;
static int [] posInMaxQueue;

static int nextValue(int value) {
return (int) (( 754043 *(long) value + 500009) % M);

}

static void readAndInitAll() throws 10Exception {
BufferedReader br = new BufferedReader(new InputStreamReader(System.in));
StringTokenizer st = new StringTokenizer(br.readLine());

N = Integer.valueOf(st.nextToken());
L = Integer.valueOf(st.nextToken());
S = Integer.valueOf(st.nextToken());
M = Integer.valueOf(st.nextToken());

posinMinQueue = new int [N];
posInMaxQueue = new int [N];
minQueue = new PriorityQ(L, posInMinQueue);
maxQueue = new PriorityQ(L, poslnMaxQueue);




static void processAll() {

int ilLeft = O; // start of current segment
Int iRight; // end of current segment
int total = O;

int value = S; // seed value of the sequence

// store the initial segment [O .. L-1] in both queues
for( iRight = 0; iRight < L; iRight++) {

minQueue. insert(value, iRight);

maxQueue. insert((-1)*value, iRight);

value = nextValue(value);

s
iRight--;

// process segments one by one

while(true) {
// check the current segment
if (minQueue.topindex() < maxQueue.topindex())

total++;

// shift left segment endpoint to the left
minQueue.delete(posinMinQueuef[iLeft]);
maxQueue .delete(posinMaxQueue[iLeft]);
iLeft++;

// shift right segment endpoint to the left
iRight++;

if (iRight >= N) break;

minQueue. insert(value, iRight);

maxQueue. insert((-1)*value, iRight);

value = nextValue(value);

}

System.out.printf(*'%d\n', total);
}

public static void main(String[] args) throws I0Exception {
readAndInitAll();
processAIl();

}
}

// PRIORITY QUEUE
class PriorityQ {

// standard binary heap 1-based min-priority queue,
// tail points to the last elem, not behind it

private int [] priority;

private int [] dataPtr; // reference to the data

private int tail; // points to last elem in the queue

private int [] posInQ; // reference to an outer array holding the positions

// of elems in the queue

public PriorityQ(int size, int [] positionsArr){
priority = new int[size+l];
dataPtr = new int[size+1];
posInQ = positionsArr;
tail = 0; // because unempty heap starts at index 1;

}




public long topValue() { return priority[1]; }
public long topindex() { return dataPtr[1]; }

public void delete(int delPos) {
if ((delPos > 1) && (priority[delPos/2] > priority[tail]) ) { 7/ go up
int j = delPos;
int i = j/2;
do {
priority[j] = priority[i];
dataPtr[j] = dataPtr[i];
posinQ[dataPtr[j1] = j:
=1
i /= 2;
} while ((i > 0) & (priority[i] > priority[tail]) );
priority[jJ] = priority[tail];
dataPtr[j] = dataPtr[tail];
posInQ[dataPtr[j]] = j;
tail--;
return;
}
// else go down
int i = delPos;
int j delPos*2;
while(true) {
if (g > tail ) break;
if (g < tail) && (priority[j] > priority[j+1])) j++;
if (priority[j] < priority[tail]) {
priority[i] = priority[j];
dataPtr[i] = dataPtr[j];
posInQ[dataPtr[i]] = i;
i=];
3 7=2;
}
else break;
}
// fTinally
priority[i] = priority[tail];
dataPtr[i] = dataPtr[tail];
posInQ[dataPtr[i]] = i;
tail--;
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}
public void insert(int val, int ptr) {

if (tail == 0) {
posInQ[ndx] = 1;
priority[1] = val;
dataPtr[1] = ptr;
tail = 1;
return;
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le (true) {

if(priority[i] >= val) {
posInQ[dataPtr[i]] = j;
priority[j] = priority[i];
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dataPtr[j] = dataPtr[i];

J=1;

i =1i/2;

if(i == 0) break;
}
else break;

}

posInQ[ndx] = j;
priority[j] = val;
dataPtr[j] = ptr;




