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KUukALKEC ALOTEC

2TnVv evotnta avtn Oa peAetnOouv ta e€Nc emMUEpPOUC OEpata:
- KukAtkeg AtAa 2uvdebepevec AloTeg
- KuKALKEC AumAa Zuvdedepevec AloTeg

- Texvikéc Meiwong Xwpou
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KukAilkec AAQL ZUuvOedeUEVEC ALOTEC

e Mua KUKALKA Alota pmmopet va aiéel to poAo ThC oupac, TNG OmoLog
Kol Tt SUo akpa eival mpoottd e tn BonBela evog povo Seiktn.
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e To miow akpo, SnAadn To AKPO OTIOU YLvovTaL Ol ELOAYWYEG, €lval
aUTO Ttou Oeiyvetal amo tov deiktn otn Atota (rear).

e Apa oL eEAYWYEC YivovTal akpLBwC LETA arto Tov KOpBo mou
deiyvetal amo tov Seiktn rear.

k' "
ENA2 ouEg Aedopevwyv Ko AAyopLopot . -



To npoBAnpa tou Josephus

e Titus Flavius Josephus (37 — 100 p. X.) Josephus(9,5)
e N dropa tomoBetolvtal o€ évav KUKAO 0340
e Adalpoupe T0 M-00TO ATOMO, YL KATIOLO C%)
doopevo M (Eekivwvtac oo to 1) OXO)
e Zekwvwvtac ano M+1 adatpoupe taAl to M- @@@
00TO ATOMO ®
® K.0.K. LEXPL VO LELVEL LOVO EVA ATOMO ®@@
e Josephus(N,M): to atopo movu Ba peivel oto @@@
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KukAika AntAa Zuvdedepévne Aiota (ouv.)
e Apeon Avon LE xpnon KUKALKNC Alotog
e Kataokeun Atotac N kopBwv
e O teAevutaloc kOpBoc Seixvel otov MPWTO
e ALOTPEXOUME TN AloTa PEXPL VAL ALOELAOEL
e KUKALKN &ldoxlon xwpeic elOkO Kwoka
e Alaypadoupe to M-00Tt0 otoLyelo kaBe popa
e EUKOAN adaipeon otolxeiwv akoAovBwvtag SELKTEC

e Aev umtapyxel aAAayn otic SopeC (KAAOELS), LOVO OTLC
ouvopTNoelc Slaypadnc Kol ELOAYWYNC

e AvoBetoupe otov teAeutaio KOUPo va Selyvel oTov MPWTO
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To npoBAnpa tou Josephus: YAonoinon

package epl231;

public class Josephus {
public static void main(String[] args) {

int N = Integer.parseInt(args[0]);

int M = Integer.parseInt(args[1]);

JosephusNode head = new JosephusNode(1);

JosephusNode cur = head; // Head Node

for (int i = 2; i <= N; i++) {
JosephusNode newNode = new JosephusNode(i);
cur.setNext(newNode);
cur = newNode;

}

cur.setNext(head); // Last node points to beginning
while (cur != cur.getNext()) {
for (int i = 1; i < M; i++)
cur = cur.getNext();

package epl231;

public class JosephusNode {
private int val;
private JosephusNode next;

JosephusNode(int v) {
val = v;
next = null;

}

int getvValue() { return val; }
void setValue(int v) { val = v;}

JosephusNode getNext() { return next;}
void setNext(JosephusNode n) { next = n;}

System.out.println("Bye Bye " + cur.getNext().getValue());

cur.setNext(cur.getNext().getNext()); // Farewel
}

1 my friend

System.out.println("Josephus Survivor is " + cur.getValue());

}
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Napadeiypota eKTEAECNC

N=9 N=1024 N=1055=1024 + 31
M=5 M=2 M=2

Bye Bye 2 Bye Bye 2
Bye Bye 5 Bye Bye 4 Bye Bye 4
Bye Bye 1
Bye Bye 7
A A Bye Bye 641 Bye Bye 703
Bye Bye 3 Bye Bye 897 Bye Bye 959
S S (2 Bye Bye 257 Bye Bye 319
A A Bye Bye 769 Bye Bye 831
Bye Bye 2 . . Bye Bye 513 Bye Bye 575
Josephus Survivor is 8 Josephus Survivor is 1 Josephus Survivor is 63
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Josephus
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Josephus
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To npoBAnpa tou Josephus: YAonoinon (cuv.)

* [EVLKA UTTOPOUE VoL UAOTIOLOU UE ALOTEC UE 012345676

val |1 2 3 4 5 & 7 8 9
niivakeg (6ev elval mavta BoAko opwg) mext |12 3 4567680
5 1 Z2 4 5 6 7T B %

, , 1 1 2 3 4 5 6 7 B %

e XpeLalopaote 2 TIVOKEG: 423sKEs 782
] ’ ’ . 7 1 2 3 4 58 6 7 8B 5

e val[i] : otolxeio KOUPOU i 12355776871

e next[i] : OelkTNG EMOMEVOU KOUBOU * H::EE:H.,

e Awaypadn kOppou yivetal pe evnuépwaon tou 3 1234567853
neXt[] i1 554 5 58 7 71T & 1

[ 1 2 3 4 5 B 7T B &

* next[x] = next|[next[x]] 175557781
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KukAlkec AutAa Zuvdedepevec AlOTEC

e KukAwkn Alota tnc omotiac o kabe kOopPoc delyvel Kol OTOV EMOUEVO
KOlL OTOV TPONYOULLEVO.

e Me tnVv elocaywyn KEGaANC o€ TETOLEC AOTEC TTALLPVOULE TLC KUKALKEC
SumAa ouvOebepevec Aioteg pe Kepan.
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NapatnpnoeLg

1.

To tL elbouc Alota Ba xpNOLLOTIOLNOETE £€QPTATOL TTAVTIOL
aro To MPOoBAnua

. ZUAAoyn okouTidLwv

e J>1nJava dev xpelaletal va ameAevBEPWVOULE TN VAN OTOV

OTOUOTAME VO XPNOLHOTIOLOUME KaTolo deiktn. MNvetal avtopata
armo tov Garbage Collector

* Y& AA\eC YAwWOOEC TIPETEL va Yivel pntad (otn C++ KaAwvTog TNV
delete).

e [lpoooxr otn xpron tng uvnung!

. Tl kaBe tuMo Alotag, LmopPOoUE VoL oploou e pia KAAon

TTOU VOl TLEPLEXEL OAEC TLC XpNoLueC pebBodouc we HEAN

e Kavel o eUKOAO TOV KWOLKA yla Tipoypappata-rieAATeC. OL
gA\eyyol yivovtat aro ¢ pebodouc tng kKAaonc
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Texvikéc Meiwonc Xwpou

e OLdutAa ocuvdebepevec AOTEC £XOUV TO UELOVEKTNHLO TIWC
arotouyv tTnv vTtapén vo nedlwv delktwyv og KaBe kKoupo.

e [MoAAEC amto TIC AtoONKEUUEVEC TTANPODOPLEC
emtavaAapBavovrtal: kaBe deiktne amoBnkevetal o€ dSuo
KOUPBOUC, TOV EMOUEVO KOl TOV TIPONYOULLEVO ULE
QTOTEAEOA TN OTIATAAN XWPEOU.
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Texvikéc Meiwonc Xwpou
e Optouoc (Exclusiveor): a@ b=0<«<a=b, énA.

a b _|ad®b (@a®@b) ®a==b (a®b) ®Db==a
1 1 0 1 1
1 0 1 0 1
0 1 1 1 0
0 0 0 0 0
5 E—

e Ava,a,..a,, b;b,..b, eivar cupPorooelpeg kata, @b, =c,
TOTE opLZou ue

e |bL0TnteC Tou Exclusive-or
a®b=b®Pa a®d(bDc) = (aPb)Dc
ad®a =0 ad0 =a

l nong T J
EMA2 OMEG AsdopEVwV Kot AAyopLOpot N1 ‘ 13



Texvikéc Meiwong Xwpou
M£OBodoc peiwonc Xwpou

e Oeswpolpe OtL KABe kKOpPBoc TtNC Alotac amoteAeital ano dvo nedia:
1o tedio data ywa anmobnkevon dedopevwy Kat to nedio Link. Ag
urtoB€ocoupe we N Alota xpnoLpomolteital yia Tnv amobnkevon n
dedopevwvy.

e M. n &levBuvon tou KOUPou Mou MEPLEXEL TO i-00TO SedopEVO.
e Otewpoupe eniong dSuo erutAgov kKoppoug pe dtevBuvoelg M, kat M, ,,.

e [La kKaBe kOpPo, to medio 1.1 nk nmepLeExeL to exclusive-or tn¢

SdlevBuvonc tou kKOpPou Tou nponyeital kat tng dtevBuvong avtou
1ou akoAouBel. AnAadn

(M;).Link =M noime2) @ M iy modinz)

e [la tn 6tEAevon tnc Alotac amattovuvtal Vo deiktec A, B, oL omoiol
va deixvouv ntavtote o€ Suo dLadoykouc kOopBouc. Apxtka oL A,B,
deixvouv otoug kopBoug M. ., kat M, ,, avtiotolya.

e N
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Texvikéc Meiwonc Xwpou

e next(B) = A@Link(B)

e previous(A) = Link(A) @ B.

M5 M4
B —> Ml ®M4 M5 @M3 R
o | M, &M, B[M, &M, y (M, &M,
M, M, M,

f[.x. A @ Llnk(B) =M4®M1@M4= Ml

Llnk(A) D B= M5 S, M5 S, M3 — M3

|
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C Implementation

From:

https://www.geeksforgeeks.org/xor-linked-list-a-memory-efficient-doubly-linked-list-set-2/

/* C/C++ Implementation of Memory
efficient Doubly Linked List */

#include <stdio.h»

#include <stdlib.h>

#include <inttypes.h>

// Node structure of a memory
/[ efficient doubly linked list
struct Node
{
int data;
struct Node* npx; /* XOR of next and previous node */

};

J* returns XORed value of the node addresses */
struct Node* XOR (struct Node *a, struct Node *b)

il
¥

return (struct Node*) ((uintptr_t) (a) * (uintptr_t) (b));

/* Insert a node at the begining of the
XORed linked list and makes the newly
inserted node as head */
void insert(struct Node **head ref, int data)
{
f/ Allocate memory for new node
struct Node *new node = (struct Node *) malloc (sizeof (struct Node) );
new_node->data = data;

/* 5ince new node is being inserted at the
begining, npx of new node will always be
¥OR of current head and NULL */

new_node->npx = XOR(*head_ref, NULL);

/* If linked list is not empty, then npx of
current head node will be XOR of new node
and node next to current head */

if (*head ref != NULL)

{
[/ *#*(head_ref)-»npx is XOR of NULL and next.
// So if we do XOR of it with NULL, we get next
struct Node* next = XOR((*head ref)-»npx, NULL);
(*head_ref)->npx = XOR(new_node, next);

L

// Change head
*head_ref = new_node;

// prints contents of doubly linked
J/ list in forward direction
void printlList (struct Node *head)

{
struct Node *curr = head;
struct Node *prev = NULL;
struct Node *next;
printf ("Following are the nodes of Linked List
while (curr != NULL)
{
// print current node
printf ("%d ", curr->data);
// get address of next node: curr->npx is
J// next"prev, so curr->npx“prev will be
/! next"prevtprev which is next
next = XOR (prev, curr-»npx);
// update prev and curr for next iteration
prev = curr;
curr = next;
}
¥

// Driver program to test above functions
int main ()
1
/* Create following Doubly Linked List
head-->48¢-->30<-->20<-->18 =/
struct Node *head = NULL;
insert(&head, 18);
insert(&head, 20);
insert(&head, 308);
insert(&head, 48);

// print the created list
printlist (head);

return (0);
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