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Array

< H|<E
v OIO|E 7= m}ef
® C: sizeof(Hi 20| E) / sizeof(Hl € 0| E[0])
® Java: H{EO| = length
v HolH g2
o HiZIH[QIH AL QIEAE= 0 2H (HO[H 7= - 1) THX|
o TX =3 - Javas HE EH A Tts



Array

< HiZol M4t T - Java

public class ArrayCreate {

public static void main(String[] args) {
//HI 2l dd
int [] intAr = new int[3];
intAr[0] = 100;
intAr[1] = 200;
intAr[2] = 300;

String [] strAr = {"AREIHIE", "2EMA", "Z2 2 YAO", "Rtz =", "L 2T,



Array

< HiZol M4t T - Java

System.out.printin("intAr 2| H|O|Ef 7i5=" + intAr.length);

//IHAE Ol 8t 2 & Oo[H HZ

int len = strAr.length;

for(int i=0; i<len; i++) {
System.out.print(strAr[i] + "Wt");

}
System.out.printin();

//HE @HE 0|82 2

for(int temp : intAr) {
System.out.print(temp + "#t");

}

System.out.printin();



< HiEo| d-dut 2 - Python

n_ar = []

n_ar.append(100)
n_ar.append(300)
n_ar.append(200)

#2=7| O|O|H & 7HX| 11 49
strar = [AEENE QUMK L YEYI TR YA, KR TE", "L D2

#0| O Ef 7=
print("n_ar 2| H|O[Ef 7§==", len(n_ar))
print()

#Hi S 2| H[0|H =2
i=0
while i < 3:
prlnt(n ar[i])
=1+ 1
prlnt()

for temp in str_ar:
print(temp)
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Array

<« BiE2| Hiojy #HE & ¢

=

v HIE &Y Fs

public class Array {
//HIO|EH & OFX[ 20| &f )I3t= Method
public static Object[] append(Object [] ar, Object data) {
Object [] result = new Object[ar.length+1];

inti=0;

for(Object obj : ar) {
result[i] = obj;
I+ +;

}

result[result.length-1] = data;

return result;
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Array

< H{EO| G|O[E &f 2idf A A

v HIE &Y Fs

//HIOIH & S7H0]| & &I5t= Method
public static Object[] insert(Object[] ar, int idx, Object data) {
if(idx < 0 || idx > ar.length) {
System.out.printin("G[O|HE & & = = |IX[RLICE);

return ar;
}
Object [] result = new Object[ar.length+1];
inti =0;
for(i=0; i<idx; i++) { result[i] = ar[i];
}

result[idx] = data;
for(i=idx; i<ar.length; i++) { result[i+1] = arli];

}

return result;
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Array

< H{EO| G|O[E &f 2idf A A

v OHiY THe Sepa

//HIO|H & AX|3t= Method
public static Object[] delete(Object [] ar, int idx) {
ifidx < 0 || idx > ar.length - 1) {
System.out.printin("GHIO|E{ & AX& = gl= K| LICLY;

return ar;
}
Object [] result = new Object[ar.length-1];
inti =0;
for(i=0; i<idx; i++) { result[i] = ar[i];
}
for(i=idx+1; i<ar.length; i++) { result[i-1] = ar[i];
}

return result;
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Array

2+ H{®O| GIOJE At ALK
voHIE MY S

public class ArrayMain {

public static void main(String[] args) {
Object[] intAr = { 100, 200, 400 };
for (Object temp : intAr) {
System.out.print(temp + "#t");

}
System.out.printin();

// 200 CF22| |X|0f 300 =7t

intAr = Array.insert(intAr, 2, 300);

for (Object temp : intAr) {
System.out.print(temp + "#t");

}
System.out.printin();
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Array

% HiZO| HjO[Ef 4Hela AR
Vo A S

// BEXI2F 2AX[0f| 5005 =7t

intAr = Array.append(intAr, 500);

for (Object temp : intAr) {
System.out.print(temp + "#t");

}
System.out.printin();

// 2002 A| A

intAr = Array.delete(intAr, 1);

for (Object temp : intAr) {
System.out.print(temp + "#t");

}
System.out.printin();

17



ArrayList

% ArraylList(Vector)
v/ AtHRO|= B Gt RAFSH HEf 2 SESHA| T At APME 2fshiM O 22| s7t3
2tEStD A= ava.utll.ArrayLlstEf._ A2T+xE FHAE MS
v O|MO0f& java.util.Vector 2t= SAE ALE

v 4y
ArrayList<2 40| At2Y > HF = new ArraylList<R2A0| A= 3 >
v' Method

® boolean add(E e): OX|2H0f| HIO|EH{ & F=7}

void add(int index, E element): index €/X|0f| GIO|H & 7}
E get(int index): index 9/ X|2| H|O|E 7tH 27

E remove(int index): index |/ X|2| G|O|Ef AtX|

int size(): HIO|E 7= 2| &

2 EHE 0|82t 2 7ts
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ArrayList

< ArrayList2| H[O[H & 1} 4K
import java.util. ArrayList;

public class ArrayListMain {

public static void main(String[] args) {
ArrayList<String> list = new ArrayList<String>();
//HIO|E{Z OpX[EH0]| =7t
listadd("M=5EA");
listadd(" QI HZHAI);

//HIO|H & &7t 7t
list.add(1, "SArZ A A|™);

J/EHI0IE] 7H2= 2ol
System.out.printIn(list.size());
e REER
System.out.printin(list);
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ArrayList

< ArrayList2| HO[H & &1} 41K

//HIO0l & XA
list.remove(2);

//78H HOlH B2
for(String imsi : list) {
System.out.println(imsi);

}

}
}

3

(M5 HA| SATA| QHBA|
NSEHA

SAYSA
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LinkedList

« Linked List
v Data 2t LinkE 7+8El tE=E 7 E List
v H{Z€O[L} ArrayList= Data Pt =2 - =l List

v’ Linked List= DataOfl €K At2E X5t Link0f| Lt HI0|E 2| X|& MEdt= 722
HOIEHS0| 22|H22 AHKe 20| M BRIt Gle A= =

v LE
o OZ Xt ZE0|A LS| |4
data link

rot

BH| 98 el 2E

i

@

e [CO|8 EE(data field)

o 220/ US HY

& N H20 HE[Of WhakM ot o] ol EEZ ++d
o 23 EE(link field)

* 18 =EQ FAS MY

¢ ZOIH BHeS AREOIY T4 s MY

¢ OIX|9t - E=CI2 OO|E 7 § O|A g o B 2 NULL
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LinkedList

« Linked List
v N Y

week data Ink  data Ink data link data ik dala Ink dala lnk  data ik
O 2 |0 3 | 0> > 3 | 6> E |0 2 |l

~+4>
?
v

110
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LinkedList

% Linked List
v HO|E9 42 M2 L EE THEO{A LinkEt =H

10021 X| 200 X| 300 X
> o——»| 2 o—r—> o

1504 X| 1\

> A
new | 459 T (200
100 X| 200 X| 300H X|
neek? | (S| & |13 2 |, ¢ [nu
150 X I
> AL
new 15.0 T | 200
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LinkedList

« Linked List
v HIO|HO| AA|: AN|E H[O|Ho| & 248 Aot H3E =3

e Al E L E
1008 X| 150 x| 2004 X| 3008 X|
Oo——> - O—71—» oO—Ff—> oO—71 >
week2 |15 8 | 150 = | 200 = | 300 d | nul
1008 X| 2008 X 300X
week2 | 159 3 0 > 3 |50 7| € [nul
150 X /
. o
= | 200
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LinkedList

« Linked List

o
o MZE YALE BU0| LYUSHLE AHSHE B2 Y40 0|5 @AL0| SHR)
20 §140) F7p/A 7} BIHS| LMD FOBH HE T A 2AER

Toiot= A0| HEE A
o HiZ2 AEKXQI M2 S710| ZestEz dde I |20 /5 X|7g3HOF ohx| 2t
HE 2 2EEs W29 Vs X[H0| 228
v B @1 H| W5k 7K = B
o 19l 0j2iE - M M2 HES ofofsty| ME0 +oiof HIE0| =&
o = ZH2|ef ZHESIY HEE| Fo(leak) B 7580 =5
)

C0|E & & 80| £8 - BIYL TO[ES AI&H o NIHUI| H20| X
Ol A2 O] ot @20 Cel T20| 8 HO| JHSELX|D G B|lAEL
= AO[O] GIZEl LinkS Sof MM AALE AIZHSHA 9IXI-1 BHF o] Sefof
5t7] W20 S 27t =

ojo 1=
oF o
R

0 [T

v R
® Single Linked List: S}LF2| link BH= 7HX| 2 Ct= O|O[H & Zt2|7|= FE|
® Circular Linked List: OFX|2F = E9| |inkOf| R HAY] G|O|E 2| (K|S MEA|Z|= HEH
® Double Linked List: 27H2] link& 7}X| 1 Ch& H|O|E{2F O H[O[E 2| 2[X[&

NEA7I= SEf
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LinkedList

% Single Linked List
//BtLS| . E S LIEILY 7] @fet SaefA
class Node {

int data;
Node next;

}
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LinkedList

% Single Linked List

public class SingleLinkedList {

//EEEE US7] flet = E

private Node head;

//’8°8Xt - headOf| =E &Y
publlc SingleLinkedList()

{
head = new Node();

}

27



LinkedList

% Single Linked List

//HIO|H & OpX[2}0f| 2=7}5t= Method
public void addElement(int data)
{
Node temp = head;
while(true) {
if(temp.next == null) {
break;
}
temp = temp.next;
}
Node node = new Node();
node.data = data;
temp.next = node;

28



LinkedList

% Single Linked List

//posOf|l siEdt= H|O|HE &0t = Method
public Node getElement(int pos) {
if(size() == 0) {
System.out.printin("HIO|E{ 7} S{O{ M H[O|HZF X = == Sl&LICL"),
return null;
}
if(pos < 0 || pos >= size()) {
System.out.printin("GIO|E{ & 7} 2 == 8l= XYL,
return null;
}
int i1=0;
Node node = head.next;
while(i < pos) {
i=i+1;
node = node.next;

}

return node;

29



LinkedList

% Single Linked List

//list X E +=2|5}= Method
public void traversal() {
Node temp = head.next;
if(temp == null) {
System.out.printin("2| 2 E0f| H|O|EH 7} Q& LICE");

lelse {
while(true) {
System.out.print(temp.data);
temp = temp.next;
if(ttemp == null) {
break;
}
System.out.print("->");
}
}

30



LinkedList

% Single Linked List

//ist2| H[O|E 7f=Z 2|HSt= Method
public int size()
{
Node temp = head;
int cnt = 0;
while(true) {
if(temp.next == null) {
break;
}

temp = temp.next;
cnt = cnt + 1;
}

return cnt;
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LinkedList

% Single Linked List

//?1K|2F HIO|E & 2Ot T|O|H &S 01I YUY + AE Method
// ?IXI2F HO|H S ZOtA I31|0|E1 S0 AT = A= Method

public void insertElement(int pos, int data) {

if (pos < 0 || pos > size()) {
System.out.printin("& &gt &= 8l= X KILICE");
return;

}

Node node = new Node();
node.data = data;

Node temp = getElement(pos - 1);
node.next = temp.next;
temp.next = node;
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LinkedList

% Single Linked List

// pos #X[0f i ESt= HIO|HE AX|3t= Method
public void removeElement(int pos) {
if (size() == 0) {
System.out.printin("GIO|E{ 7} SO A G|O|EE AtA|e o= QI&LICLY,
return;

}
if (pos < 0 || pos >= size()) {
System.out.printin("At e 5= §l= X[ LICEY;
return;
}
Node node = null;
if (pos == 0) {
node = head;
} else {
node = getElement(pos - 1);

}

Node temp = node.next;
node.next = temp.next;
temp = null;
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LinkedList

% Single Linked List
// pos X0 3f FSt= HO|H & +8St= Method
public void updateElement(int pos, int data) {
if (size() == 0) {
System.out.printin("GIO|E{ 7} SO M GHO|HE =d == & LICLY,
return;

}

if (pos < 0 || pos >= size()) {
System.out.printin("=dg &= 8= X KLICE";
return;

}

Node node = getElement(pos);
node.data = data;
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LinkedList

% Single Linked List

/Nist M E Z=7|2t5t= Method
public void clearElement()
{
if(size() == 0) {
System.out.printin("HIO|E{ 7} SLO{ A HIO|EHE AtAe 227t gl&LICEY,
return;
}
Node temp = head;
while(temp.next != null) {
Node node = temp.next;
temp.next = temp.next.next;
node = null;
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LinkedList

% Single Linked List
public class SingleLinkedListMain {

public static void main(String[] args) {
SingleLinkedList list = new SingleLinkedList();
list.addElement(200);
list.addElement(300);
// FHR OIO|H 7 7]
System.out.printin(list.getElement(1).data);

// BH 2] : 200->300
list.traversal();
System.out.printIn();

// TR 2|X[of GOJE =7¢
list.insertElement(1, 250);

// 200->250->300
list.traversal();
System.out.printIn();
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LinkedList

% Single Linked List
// TR O|OJE Atk
list.removeElement(1);

list.traversal();
System.out.printin();

// TR ool =78
list.updateElement(1, 230);
list.traversal();
System.out.printIn();

// 8| O] & AbK|
list.clearElement();
list.traversal();
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LinkedList

g gz g
v B|AEO| OIX|B L EJ} 2| AEC| HMEHA L EQ QIS T A 2|AE
v G 38 2[AEQ Yot 12 F XL 2| AES| OpX[E) L EJF REHR L Eof
GZAE|0f 23 PEE Al
/ Che 91 B|AEL O[F 0| M523 HEADR O| S8t & T 28|0f 61X| Bt 21 oI
2| AE= A& OfSott EH O LEO| 20| 7ts
v O|SSIEt7t Btg =29 f[X|7F YA L =0|H O] =E7t &
HEAD
| R Y o
: 1 Next > 2 Next % 3 Next
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LinkedList

% Circular Linked List(&td ¢1Z Z|AE
v OIoIH 7=z M|
® head?| next 7t null O|H H|O|E QIS
® head 2| next 7t null O| OfL[H H|O|H] 75 14 S7IA|7|HM C2 =ES
MM 7tME Eo| Og L ET} headQI nextO|H STt
® XtAMO| CHE = E7} head 2| next(AlZ L E)O|H OFX|8 L E
v OpX|E 21X =& =7}
o [CO|E7} QICHH MUS = EE head 2| nextZ F7tt M UT L E9| next =
I|-A|O| ElEE )k-II-I

o [CO|E7} QACHH L E9| nextZ head?| next 7} € [f 7}X| 0|53t 5 (OrX|2t L E) O]
LEO| nextZ} A2 AHQISH L EJ} E|E2 8l AMQSH L E O] nextZt head2| next?}
fEE 43
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LinkedList

< Circular Linked List(2t® A4 2|AE)

v

v
v
v

HOIH 7IH27]: 7t & X[EE ==& O|SAI7AN 2[E
A ==|: HO|HE OlSAIZIBAM Btg =E7F A& L E(head.next)7t 2 W 7HA] 7HH 27|
O L& &7 odX| 2X|0|M size()-1 2tF Cra =2 TIAH| M Sot=
S0l =715
o U X7t CIO|E 9| /4= ZLIEH OFX[E} {X|0f & R5H= Method ==

o KHF| X0 F7}5t= B2 7|Z head.nextES YA B0 22510 head.next Of
F7te L EE ™S OX|8F L EZ 0| 5%t 2 OHX|Bf L EO| nextE F7t&
LEZE AH

e LIHX| AL20= &E 2X|e| O|™ HO|E{7tX| O| =t St .- E 9| next®

22 HO|E2| nextE AT = &2 OO nextE AT LEZ 4F

= 517]: 8 ?IKI2| HO|HE HOtM datas 8

rir

o 4ot
18
1

i
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LinkedList

< Circular Linked List(&td G4 2|AE)
v O|0|E 4H|S7|

HIO|E 7t 7H=7F 17H0| 2 0™ L|O|HE At X|St= E200= AW HO|EHE
A0 head.nextES null2 A
71 0|2 oM OO|HE AtK|StE A20|= OFX| 2} H|O|E{ & AOtA OFX|2HO| nextZ
M™SID head.next= 1 GOJHZ M e dot = AL
OrX|2F GOl E AMK|SH= 4 0|= OFX|2f O™ L|O|HE &OtAM HHEHW O|O|HE
Zte|7| =& St ALK

MWL OFX[SF H|O|E{ 7t Ot AL2| AX|= AFX|SHZ| O H|O|EHE &1 AX|SHY |
O|™ O|O|E 2| nextE AtM|T H|O|E 2| nextE &St H|O|Ef AbX|

v EH AH - ==t

HIOIE 2l 7H==7t 07k 7t 2 W 7tX] AR HO|EE A A
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LinkedList

< Circular Linked List(&td ¢1Z E|AE)
//BtLS| . E S LIEILY 7] @fet SaefA
class Node {

int data;
Node next;
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LinkedList

< Circular Linked List(2t® A4 2|AE)

class CircularLinkedList {
/) =2LEE US| flgt 2 E

private Node head;

/) ML - headd| =E EE
public CircularLinkedList() {
head = new Node();

}
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LinkedList

< Circular Linked List(2t® A4 2|AE)

// liste| HIO|H 7i+=F E|E35t= Method
public int size() {
Node temp = head;
int cnt = 0;
if (temp.next == null) {
return cnt;
}
while (true) {
temp = temp.next;
cnt =cnt + 1;
if (temp.next == head.next) {
break;

}
}

return cnt;

}
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LinkedList

% Circular Linked List(&td ¥1Z2 2|AE)
// HIO|E{ & OpX| 20| ==715H= Method
public void addElement(int data) {
Node temp = head;
Node node = new Node();
node.data = data;

// IO 7} Gl 8%

if (temp.next == null) {
head.next = node;
node.next = node;

i

}
// HIO|E 7} EXt= 0= HIO|E Q| OpX[Y77X] O|sA|Zl = OpX[% = E CZ0|
MEE& =EJ DD
//MEE LE 9 O22 HEW &
else {
do {
temp = temp.next;
} while (temp.next != head.next);
temp.next = node;
node.next = head.next;
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LinkedList

% Circular Linked List(@td 924 2|AE)

// posOl 8l Edt= H|O|EHE &0t &= Method
public Node getElement(int pos) {
if (size() == 0) {
System.out.printin("HIO|E{ 7} S{O{ M H[O|HZF X = == Sl&LICL"),
return null;
}
if (pos < 0 || pos >= size()) {
System.out.printin("GIO|E{ & 7} 2 == 8l= XYL,
return null;
}
inti=0;
Node node = head.next;
while (i < pos) {
=i+ 1
node = node.next;

}

return node;
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LinkedList

% Circular Linked List(2tdd 9124 2|2E

// list M| E +=2|5t= Method
public void traversal() {
Node temp = head.next;
if (temp == null) {
System.out.printin("2| 2~ E0] H|O|EH 7} gl& L CL");

} else {
while (true) {
System.out.print(temp.data);
temp = temp.next;
if (temp == head.next) {
break;
}
System.out.print("->");
}
System.out.printIn();
}
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LinkedList

< Circular Linked List(2t® A4 2|AE)

/7R =29 O™ f|X[of s FSt= HIO|HE 2| E3t= Method
public Node prevElement(Node node) {
if (size() == 0) {
System.out.printin("C|O|E{ 7} S{O{ A H|O|EE 7IHZ =
Se=1= L= A
return null;

}
if (size() == 1) {
System.out.printin("C| O E{ 7} 17§ 2tA O L= ET} X}7|
REATRLICE™;
return node;

}

Node temp = node;
int i=0;
while(i < size()-1) {
i=i+ 1
temp = temp.next;

}

return temp;
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LinkedList

% Circular Linked List(Etd ¢4 2|AE)

// ®IX|2t HIO|HE /Ot HO|HE S0l: e &= U= Method
public void insertElement(int pos, int data) {

if (pos < 0 || pos > size()) {
System.out.printin("& & = Sl= X[ LICE);
return;

.

// OFX| 20| & St 0 X} St= E2 0= addElement() 2=
else if (pos == size()) {

addElement(data);

return;
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% Circular Linked List(&td 94 2|AE

Node temp = head;

Node node = new Node();

node.data = data;

inti=0;

/) WEMO| L EE FIHS At St 8% OFX|8 L ET FI15t= = EE 72|17 =

HAS -1“— .oy il head°| CH=0 =7t
if (pos == 0) {
temp = getElement(size() - 1);
temp.next = node;
node.next = head.next;
head.next = node;
return;

/] W 7L ot el 2 =7t

i =0;

while (i < pos) {
temp = temp.next;
i=i+ 1

}

node.next = temp.next;

temp.next = node;
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% Circular Linked List(Etd 9124 2|AE
// pos X0 3f FSt= HO|H & +8St= Method
public void updateElement(int pos, int data) {
if (size() == 0) {
System.out.printin("GIO|E{ 7t §lO{A LO|HE =He == & LICE");
return;

}

if (pos < 0 || pos >= size()) {
System.out.printin("=8& == Sl= X[ &L CE");
return;

}

Node node = getElement(pos);
node.data = data;

}
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% Circular Linked List(Etd 9124 2|AE
//pos | X0 s HSt= HO|E & 4HA|SH= Method
public void removeElement(int pos) {
if (size() == 0) {
System.out.printin("GIO|E{ 7} SO A G|O|EE AtA|e o= QI&LICLY,
return;

}

if (pos < 0 || pos >= size()) {
System.out.printin("A &g 5= Sl= X KILICE";
return;

}

if(size() == 1 && pos == 0) {
Node temp = head.next;
temp = null;
head.next = null;
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% Circular Linked List(&td 94 2|AE

else if(pos == 0) {

Node last = getElement(size()-1);
Node node = head.next;
last.next = node.next;

head.next = node.next;

node = null;

telse if(pos == size()-1) {

Jelse {

Node temp = getElement(size()-2);
temp.next = null;
temp.next = head.next;

Node temp = getElement(pos-1);
Node node = temp.next;
temp.next = node.next;

node = null;
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% Circular Linked List(Etd ¢4
// list X E Z£7|2}5t= Method
public void clearElement() {
if (size() == 0) { s
System.out.printin("HIO|E{ 7} S1O{A HIO|HE AfHE 27t el&LICHY;
return;

2| AE

}
while (size() '= 0) {
removeElement(0);

}
}
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< Circular Linked List(2t® A4 2|AE)

public class CircularLinkedListMain {

public static void main(String[] args) {
CircularLinkedList list = new CircularLinkedList();
System.out.printIn(list.size());
// OFX|2H0f| HIO]E & &
list.addElement(100);
System.out.printIn(list.size());
list.addElement(200);
System.out.printIn(list.size());
list.addElement(300);
System.out.printIn(list.size());
System.out.printIn();

/) EEE 1704 7t 7]

System.out.printin("0H R = E:" + list.getElement(0).data);
System.out.printin("1H&f = E:" + list.getElement(1).data);
System.out.printin("221 ™ =E:" + list.getElement(2).data);
System.out.printin();
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% Circular Linked List(&td 94 2|AE
/] TN 2 E &3
list.traversal();
System.out.printIn();

J/TEHR] = E90| 0| L E A7)

Node node = list.getElement(1);

Node prevNode = list.prevElement(node);
System.out.printin("1#2| O] = E:" + prevNode.data);

// BL0| & F7}
list.insertElement(2, 270);
list.traversal();
System.out.printIn();

// ORI} H|O]H +=78
list.updateElement(0, 50);
list.traversal();
System.out.printIn();
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% Circular Linked List(&td ¥1Z2 2|AE)
// ORHFHRE 1A H[O|E AFA|
list.removeElement(0);
list.traversal();
System.out.printIn();

list.removeElement(1);
list.traversal();
System.out.printin();

/K| ALK
list.clearElement();
list.traversal();

57



LinkedList

< Double Linked List(0|&5 ¢Z4 2|AE)

class Node {
int data;
Node next;
Node prey;

}
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< Double Linked List(0|&5 ¢Z4 2|AE)
v SIS LEVH O L EQF Chg LEE 7tE|7|= EQIHE 27 7HX][&= ¢Z g2 E
=
=

v Che O 2[AEQf oty g E|[2AEE 0| £ E
57} A2E|H 2| AET 22 k|= 40| &
o2 20| 7hssiM HIo|H e M2 HE|SHA| T F7HEel M 22| 37t2 ERE
CHEO| B
B 7H= M7
® head.next”f tail0| ™ G|O|H 8IS
® head.next”} tailO| OfL|H nextE O|SSIHA tailZ THEM7HX| 14 7}
v/ OpX|9fof ojojH =7t
o [HOIEHY Qe BR0e LEE YE5tL head? nextE =E2 &5t 1 tail Q|
prevE nodeZ A™SIH =9 preve head 2 HH3ID L E9| nexte tail2 &A™
e OO 7} EX5tE R0 = EE g5t 0|9} HO|HE &2 = OHX| %9
nextE =EE2 HE5I1 tail2] prevE =EE P50 LEO| prevE OFX|Z
HO|HE MA™SID LEQ| nextE tall2 8™

il

00 HIT.
rO

L ot
rro
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o
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o
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< Double Linked List(0|&5 ¢Z4 2|AE)

v
v
v

O & 7t 7| X = =7} head?t OtL|2tH prev
Cte L& 7FM 7] e = E7} tailO] OFL[2FH next

HOIEHE 7I1M27| - = HUMFH OlSHA 711 5& FOMFH O|SsiA
71827

headO M £ E nextE U2tAl #IX[2HE O|S3iA 71 27|
allf M2 E prevE MEtA ?[X|2HF 0| S3HA 7t 27|

4o Ho
rr rr
~—

E (V)= el
® traversal2 headO| X2 E nextE MefM tailg THE T{7HX| SHLEA 7HH 27
® reversetraversal2 tailOf| A2 prevE [MetA] headE THE Tf7HXA] SHLEA 7 27
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< Double Linked List(0|&5 ¢Z4 2|AE)
v L Z7H0f AFQISLT
o [GO|E{ 7t GlAL} OrX|2 Ol B2= addElement()

o = X|of deig M= 4T ?IKC 0| =ETK| nextS 0|83M 0|3t =
iES ’é:”’SOP 0|7Fj LE9 nextl| =5 2F5HD g X[ O] LE9
ChS ==9| prevOl| &g = E5 2780t 4 =9  prevE O] ES
20t L E9| nextE O =EO| Ot =E5 28

[=}

o = ?XE 0|8 W= MU ?IX =ENNX| prevE O|&diA Ol
n

M
|0

=] ot =
MMSID J2 L EO| nextlf| EEE AX™StD 41T (X9 O LE9| LS
LEO| prevO]| YT LEE A7E5D HUT L E | prevE O|M L EE A5
LEO| next2 O|XM LEQO| IS LEE AN

v Olo|e £=Hg}7|
o =Y KXo LEE HOtM dataE +=H

|ru

61



LinkedList

Double Linked List(0| & ®Z& E[|AE)
b1 O™ L EO| nextdf| AXE =E°

v C AH|SHY|
o AXE YK O|F LCof AR ES § X
S HHo D AN Y =EO| [+ 9| prevOf A2 S0 O|F LES

nextz =238
2785t AN =20 null2 CHY
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LinkedList

< Double Linked List(0|&5 ¢Z4 2|AE)
class DoubleLinkedList {
/I =EEES TE7| /et =&
private Node head;
/I SRES UE7| /et =&

private Node tail;

/) MK} - headd]| =E THE

public DoubleLinkedList() {
head = new Node();
tail = new Node();
head.next = tail;
tail.prev = head;
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< Double Linked List(0|&5 ¢Z4 2|AE)

// list| HIO|H 7i=F E|H35t= Method
public int size() {
Node temp = head;
int cnt = 0;
while (true) {
temp = temp.next;
if (temp == tail) {
break;
}
cnt =cnt + 1;

}

return cnt;
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< Double Linked List(0|&5 ¢Z4 2|AE)

// IO & OFX| 20| Z=7}+5t= Method
public void addElement(int data) {
Node temp = head;
Node node = new Node();
node.data = data;

// IO 7t §l= 8%

if (temp.next == tail) {
head.next = node;
node.prev = head;

} else {
Node last = tail.prev;
last.next = node;
node.prev = last;

}
tail.prev = node;
node.next = tail;
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< Double Linked List(0|&5 ¢Z4 2|AE)
// posOll 3l Edt= HIO|HE &0t &= Method
public Node getElement(int pos) {
if (size() == 0) {
System.out.printin("C|O|E{ 7} S{O{ A H|O|EE 7IHZ =

Ha= I A
return null;
}
Node temp = null;
if (pos >= 0) {
if (pos >= size()) {
System.out.printin("CIO|H & 7} 2 == Sle
IR RILICE";
return null;
}
inti=0;
temp = head;

while (i <= pos) {
temp = temp.next;
i=i+1;
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< Double Linked List(0|&5 ¢Z4 2|AE)

else {
pos = pos * -1;
if (pos > size()) {
System.out.printin("E|IO|HE 7t Z == Sle
IR RILICE";
return null;
}
inti=1;
temp = tail;
while (i <= pos) {
temp = temp.prey;
i=i+ 1
}
}

return temp;
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< Double Linked List(0|&5 ¢Z4 2|AE)

// O|™ O|O|H & &0I2= Method
public Node prevElement(Node node) {
Node temp = null;
if (size() == 0) {
System.out.printin("G[O[E{ 7} S{O{A H|O|HZ 7t = ==
LS LICE");
} else if (node.prev == head) {
System.out.printin("X ™ = E2tA CtZ HIO|E 7} gi& UL,
} else {
temp = node.prey;
}

return temp;
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< Double Linked List(0|&5 ¢Z4 2|AE)

// CtZ HIO|HE &0t &= Method
public Node nextElement(Node node) {
Node temp = null;
if (size() == 0) {
System.out.printin("G[O[E{ 7} S{O{A H|O|HZ 7t = ==
HE=1 = A
} else if (node.next == tail) {
System.out.printin("OrX| 2 = E2tA ChS H|O|E{ 7t @i&LICH™);
} else {
temp = node.next;
}

return temp;
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< Double Linked List(0|&5 ¢Z4 2|AE)

// list X E +=2|5t+= Method
public void traversal() {
Node temp = head;
if (head.next == tail) {
System.out.printin("2| 2 E0f| H|0|EH 7} Q& LICE");
} else {
while (true) {
temp = temp.next;
System.out.print(temp.data);
if (temp.next == tail) {
break;
}
System.out.print("->");

}
System.out.printin();
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< Double Linked List(0|&5 ¢Z4 2|AE)

// list THE FO|M FE +=2[3t= Method
public void reversetraversal() {
Node temp = tail;
if (head.next == tail) {
System.out.printin("2| 2 E0f| H|0|EH 7} Q& LICE");
} else {
while (true) {
temp = temp.prev;
System.out.print(temp.data);
if (temp.prev == head) {
break;
}
System.out.print("->");

}
System.out.printin();
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< Double Linked List(0|&5 ¢Z4 2|AE)

// |IX[QF HIO|HE &OtM HIO|HE S0 & e &= U= Method
public void insertElement(int pos, int data) {
if(pos >= 0) {

if(pos > size()) {
System.out.printin("& et &= Sl= K| LT,

}

else if(pos == size()) {
addElement(data);

lelse {
Node node = new Node();
node.data = data;
int i=0;
Node temp = head;
while(i <= pos-1) {

temp = temp.next;
i=i+ 1

}
node.next = temp.next;
temp.next.prev = node;
temp.next = node;
node.prev = temp;
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< Double Linked List(0|&5 ¢Z4 2|AE)

else {
pos = pos * -1;
if(pos > size()+1) {
System.out.printin("& &gt &= Sl= K| JLICE";
telse if(pos == -1) {
addElement(data);
lelse {
Node node = new Node();
node.data = data;
int i=0;
Node temp = tail;
while(i < pos) {
temp = temp.prev;
i=i+ 1
}
node.next = temp.next;
temp.next.prev = node;
temp.next = node;
node.prev = temp;
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< Double Linked List(0|&5 ¢Z4 2|AE)

// pos /X0 3 ESt= HO|H & 48 5t= Method
public void updateElement(int pos, int data) {
if (size() == 0) {
System.out.printin("C|O|E{ 7} §{O{ A H|O|HE =Y =
RS LT,
return;
}
if (pos >= size() || pos < -size()) {
System.out.printin("=dg &= 8= X KLICE";
return;

}

Node node = getElement(pos);
node.data = data;
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< Double Linked List(0|&5 ¢Z4 2|AE)

// pos #X[0f i ESt= HIO|HE AA|5t= Method
public void removeElement(int pos) {
if (size() == 0) {
System.out.printin("GHI O E{ 7} O A ALK
return;

Ot

% QLT

n

}
if (pos >= size() || pos < -size()) {
System.out.printin("AAe 5= 8= X KILICE";
return;
}
if(pos >= 0) {
Node temp = head;
int i=0;
while(i<pos) {
temp = temp.next;
i=i+1;
}
Node node = temp.next;
temp.next = node.next;
node.next.prev = temp;
node = null;
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< Double Linked List(0|&5 ¢Z4 2|AE)

else {
pos = -pos;
Node temp = tail;
int i=0;

while(i < pos) {
temp = temp.prev;
i=i+1;
}
Node prev = temp.prev;
Node next = temp.next;
prev.next = next;
next.prev = prey;
temp = null;
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< Double Linked List(0|&5 ¢Z4 2|AE)

// list X & 2=7|2}5t= Method
public void clearElement() {
if (size() == 0) {
System.out.printin("G[O|E{ 7} S10{A{ H|O|HE AT K& ER7}

I:IA = L‘l El- )
return;
}
while (size() '= 0) {
removeElement(0);
}
}
}
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< Double Linked List(0|&5 ¢Z4 2|AE)

public class DoubleLinkedListMain {
public static void main(String[] args) {
DoublelLinkedList list = new DoubleLinkedList();
list.addElement(100);
list.addElement(200);
list.addElement(300);

System.out.printIn(list.size());
System.out.printin(list.getElement(0).data);
System.out.printin(list.getElement(1).data);
System.out.printIn();

System.out.printin(list.getElement(-1).data);

System.out.printin(list.getElement(-2).data);
System.out.printIn();
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< Double Linked List(0|&5 ¢Z4 2|AE)

Node node = list.getElement(1);
System.out.printIn(list.prevElement(node).data);
System.out.printIn(list.nextElement(node).data);

list.traversal();
System.out.printIn();
list.reversetraversal();
System.out.printIn();

list.insertElement(0, 80);
list.traversal();
list.insertElement(2, 150);
list.traversal();
list.insertElement(5, 400);
list.traversal();
System.out.printIn();
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< Double Linked List(0|& & 2|AE)
list.insertElement(-1, 500);
list.traversal();
list.insertElement(-8, 10);
list.traversal();
System.out.printIn();

list.updateElement(1, 90);
list.traversal();
System.out.printin();

list.updateElement(-1, 600);
list.traversal();
System.out.printin();

list.removeElement(1);

list.traversal();
System.out.printin();
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< Double Linked List(0|&5 ¢Z4 2|AE)

list.removeElement(-2);
list.traversal();
System.out.printin();

list.clearElement();
list.traversal();
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o 271e] HEE HigEol B
v 270e| HEE HiES HEsiAM StLtel HiE BHE Y
v Y= 1-52->4,1->3->4
v Z=H:1-51->2->3->4->4
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o 271e] HEE HigEol B
v Python
# 51 FEE 25 XA YE Y
def solution(X, Y):
k = | :j = O
aux = [0] * (len(X) + len(Y))

ot

ot 7ls

_

# A SR 25 A H 0 2471 A= S0
while i < len(X) and j < len(Y):
if X[i] <= Y[jI:
aux[k] = X[i]
=1+ 1
else:
aux[k] = Y[j]
j=J+1
k=k+ 1
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» 274 HEE ol Y
v Python

# LIHX| @4 A}
while i < len(X):

aux[k] = X]i]
k=k+1
=1+ 1

while j < len(Y):
aux[k] = Y[j]
k=k+ 1
j=j+1

return aux
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<« 271e] HEE HIE2 g

-—

v Python
X=1[1,47 8 10]
Y =[2, 3, 9]

aux = solution(X, Y)
print('First Array ', X)

print('Second Array:', Y)
print('After Merge :', aux)
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<« 2712 HEE HE ¥

-—

v Java
class Main

{
// 5 712l o{2f|0| &l ofef|o|2 "Heltdt= & X[ & V(]
public static int[] solution(int[] X, int[] Y)

{
intk=0,1=0,j=0;
int[] aux = new int[X.length + Y.length];

/)R L & HK Hi SO0 2471 s S0
while (i < X.length &8& j < Y.length)
{
if (X[i] <= Y[j]) {
aux[k++] = X[i++];
}
else {
aux[k++] = Y[j++];
}
}
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<« 2712 HEE HE ¥

-—

v' Java
// LHO{X| @4 2 A}
while (i < X.length) {
aux[k++] = X[i++];

}

while (j < Y.length) {
aux[k++] = Y[j++];

}

return aux;
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« 271e] HEE HE Ee

v’ Java
public static void main (String[] args)
{
int[] X=4{1,4,7,8, 10 };
intlY={239}

int[] aux = solution(X, Y);
System.out.printin("First Array : " + Arrays.toString(X));

System.out.printin("Second Array: " + Arrays.toString(Y));
System.out.printin("After Merge : " + Arrays.toString(aux));
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% Stack
v FAE AXO0| At E ASX5E AoF 22 HEfe| AtH=x
v AEHO| NEHE RIAE topl 2 He ZOMTE M2 Tts
v topl {IX|GMEE FAE HYUSIEE, HA et fas 2o Ao|n LS50 st
HAE 90 8ol £
v OpX| a0l &f Q(Last-In)t Rl T [0 &0f AUCHE 7HE HA ALK (First-Out) &
v ZUAMZE X (LIFO, Last-In-First-Out)

I SHLA(AIRY/ALH)

A

top
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«» Stack
v AE0|M ] HA &R (push)/AT Kl (pop) 1S - AB40) B2 A B, CE =ALHE
SHAH AMH|SHE AL I SQHO| AEH Bt
/-\‘\ B-\ L\' C*\
AN B A1 cay | C Al
~ (push A) " (pushB)[ g | (push Q) g | (pop)
A A A
ZIHH E
o

v peek: OFX|S} GIO|H & AMN|SHA| 40 2|EH S|
v Stackl| &

= Xt
[Sle

rir

® 22X X|(OS: Operating System): ZZ2 1M AL L= S-S 2

XSt AHE

o ZmAZ{(Compiler): =3t 7|2 =2 7|HOZE HE A AIB(E= &
L=

o

>

AtH|
~ (pop)

® XfH} 7pAF {AI(JVM: Java Virtual Machine): JVM LHO| A 0| A

AEH IpQlS 0|23}0] Ttz

A

~ (pop)
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&
v
v
v
v
v
v
v
v

AHA—IX|- A7|7pS HOFM HIQS X7(ZH 37|12 MA
boolean isEmpty — 2E80| H| O] Q=X| =QI5t= Method

boolean isFull — 2E40]| G|O|E{ 7} & X & E| U

void push(char item) — H|O|HE & &5t= Method

char pop() — OFX| 2} T|O|H S XAt 2|EHot=

char peek() - OFX|2} G|O|H & 2| H3t= Method
void clear() - 2E{2 X7|3}5}= Method
void printStack — 2Ei9| B= HIO|HE ZS&F

Method

= Method

—

SX| golste

—

Method
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<+ H{@S 0|&¢ Stack

v ArrayStack

class ArrayStack {
private int top;
private int stackSize;
private char stackArr[];

/] B2 MG StE MR

public ArrayStack(int stackSize) {
top = -1, // 2EH ZQIE =7|3}
this.stackSize = stackSize; // 2EH AfO|= M H
stackArr = new char[this.stackSize]; // 2~Ef H{QE MM

}

// 2~EH0| H|O| U= &FEfRIX| =0l
public boolean isEmpty() {

/) 2B ZOIE 7L 191 4% O|O|E 7t gl= &EO|EE true Ot 4% falseE
return

return (top == -1);

}
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<+ HiZ= O|8¢t Stack
v ArrayStack
/] AEHO| FLE R AEHQIX| 2Ol

public boolean isFull() {

// A% ZOIE| 7t AeHo| DRX|9t QI AC SUBH AL true OFH AL falseS
return

return (top == this.stackSize-1);

}

// B8O GIO|H & =7t
public void push(char item) {

if(isFull()) {
System.out.printin("Stack is full! - Overflow");
} else {
stackArr[++top] = item; // Ch2 AEH ZOIE| 7} 7}2|7|= QIEA0f O 0| E
=7t

System.out.printin("Inserted Item : " + item);

}
}

93



<+ H{@S 0|&¢ Stack

v ArrayStack
/] 2EHO| Z| & 2|(OFX|Eh HO|H & = AK
public char pop() {
if(iSEmpty() {
System.out.printin("OtX| 2} O|O| & AX|SFHAM 7k 27| Hoff - HIO|E 8i2");
return O;
} else {
System.out.printin("Deleted Item : " + stackArr[top]);
return stackArr[--top];

}
}

// 2~ERO| E[4FR[(OFX|2) O|O|H ==
public char peek() {
if(iSEmpty() {
System.out.printin("OtX| 2} O|O| & 7} 27| Huff - H|O|E Bl2");
return O;
} else {
System.out.printIn("Peeked Item : " + stackArr[top]);
return stackArr[top];

}
}

94



<+ H{@S 0|&¢ Stack

v ArrayStack
/] 2B 7|3}
public void clear() {
if(isSEmpty0) {
System.out.printin("2AE{-2 0|0| 7|3} &[0 JYZ!");
} else {
top = -1, // 284 ZQIE =7|3}
stackArr = new char[this.stackSize]; // M2 AEH HE MM
System.out.printin("A& ZX7|3t H3Z™);
}
}

95



<+ H{@S 0|&¢ Stack

v ArrayStack
// A0 HEE BE GO|HE £
public void printStack() {
if(iSEmpty() {
System.out.printin("2E10{| G|O|E{ 7} GlS!
} else {
System.out.print("2E40| H|O|H : ");
for(int i=0; i<=top; i++) {
System.out.print(stackArr[i] + " ");

}
System.out.printin();
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<+ H{@S 0|&¢ Stack

v ArrayStack

public class ArrayStackMain {
public static void main(String argsl]) {
int stackSize = 5;
ArrayStack arrStack = new ArrayStack(stackSize);

arrStack.push('A");
arrStack.printStack();

arrStack.push('B");
arrStack.printStack();

arrStack.push('C";
arrStack.printStack();

arrStack.pop();
arrStack.printStack();

arrStack.pop();
arrStack.printStack();
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<+ H{@S 0|&¢ Stack

v ArrayStack

arrStack.peek();
arrStack.printStack();

arrStack.clear();
arrStack.printStack();
}
}
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% LinkedListE O| &%t Stack

class Node {
char data;
Node next;
}
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% LinkedListE O| &%t Stack

class LinkedListStack {
/) ELEES US| flot 2

private Node head;

/) MK} - headd| =& &
public LinkedListStack() {
head = new Node();

}

// HIOIH & OFX|2H0| ==7}5t= Method
public void push(char data) {
Node temp = head;
while (true) {
if (temp.next == null) {
break;
}
temp = temp.next;
}
Node node = new Node();
node.data = data;
temp.next = node;
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% LinkedListE O| &%t Stack

//H0|H 7f+=F 2|E35t= Method
public int size() {
Node temp = head;
int cnt = O;
while (true) {
if (temp.next == null) {
break;
}
temp = temp.next;
cnt = cnt + 1;
}

return cnt;

}
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% LinkedListE O| &%t Stack

//0FX[9F O|O|E{ & AFA|3t1 2| H3St= Method
public char pop() {
if (size() == 0) {
return O;
}
Node node = head;
inti=0;
while (i < size() - 1) {
node = node.next;
i=i+ 1
}
Node lastNode = node.next;
char ch = lastNode.data;
node.next = null;
lastNode = null;
return ch;
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% LinkedListE O| &%t Stack

//Stack TH|E &=2|5t= Method
public void printStack() {
Node temp = head.next;
if (temp == null) {
System.out.printin("2| 2 E0f| H|O|EH 7} Q& LICE");
} else {
while (true) {
System.out.print(temp.data);
temp = temp.next;
if (temp == null) {
break;
}

}
System.out.printin();
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% LinkedListE O| &%t Stack

//Stack2 Z=7|2}5t= Method
public void clear() {
if (size() == 0) {
return;
}
while (true) {
char ch = pop();
if (ch == 0) {
break;
}
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% StackZ ALBBHA A0 B ZA}
v YEE o

S | answer
‘00" | true
“(())(i“ | true
9O | false
(O | false
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public class Main{
public static boolean solution(String s) {
Stack<Character> stack = new Stack<>();

for (char c : s.toCharArray()) {

switch (c) {
case '(" -> stack.push(c);
case ') -> {
if (stack.isEmpty()) return false;
stack.pop();
}
}

}

return stack.isEmpty();
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public static void main(String [] args) {
System.out.println(solution("()()"));
System.out.printin(solution("(())()"));
System.out.println(solution(")()("));
System.out.printIn(solution("(()("));
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Al
v Java-7I2H &8

public class Main{
public static boolean solution(String s) {
int counter = 0;

for (char c : s.toCharArray()) {

switch (c) {
case '(' -> counter++;
case ') -> {
if (counter-- == 0) return false;
}
}

}

return counter == 0;
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Al
v Java-7I2H &8

public static void main(String [] args) {
System.out.println(solution("()()"));
System.out.printin(solution("(())()"));
System.out.println(solution(")()("));
System.out.printIn(solution("(()("));
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< Queue

v Fe FlreanOlM= & YT St Y (front)of| A= A XTHE = Q= X
v MUSEEMINE RIATF LIEEO] 7HE HA & A(First-In)gt FaE=
M X AFA|(First-Out)

Queue
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| |

front
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X il EA OFx[ef 34
v Fol o
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& & . En-Queue
® AKXl : De-Queue
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< Queue
v S F MM createQueue()

0 1 2
Q [0] [1] (2]

)

front = rear = -1

‘/ EII-Queue(Q, / \)

L A |

T

front = -1 rear

v En-Queue (Q, B)

Q (0] [1] [2]
A | B |
front = -1 ri\ar
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< Queue
v De-Queue(Q)

Q@O m 2]
e |>A | B
i i

front rear
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Q
B c |
front riar
v De-Queue(Q)
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i
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% HI9Z PAHAZl X} LinearQueue

/B2 Foitt 24 7
public class ArrayQueue{

private int max; /] e 8%

private int front; /) A HE 24 FHA
private int rear; // OFX| 8t @ A FHM
private int num; // A HIO[H ==
private char[] que; /] 7 =X

/] &SR
public ArrayQueue(int capacity) {
num = front = rear = 0;
max = capacity;
que = new char[max]; /7 =ME HEs 48

}
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% HI€2 FH = ZX} LinearQueue

// 70 CIO|E & Q7
public void enQueue(char ch) {
if (num >= max) {
System.out.printin("®#7t 7t5 &");

}

quelrear++] = ch;

num++;

System.out.printin("& gt HIO|EH:" + ch);
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% HI€2 FH = ZX} LinearQueue

// 7OlM HIO[H & CIF
public int deQuque(){

if (num <= 0) {
System.out.printin("77F H[O{ AS");
return O;

}

char ch = que[front++];
System.out.printin("Ar X =l HO[E:" + ch);
num--;

return ch;
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% HI€2 FH = ZX} LinearQueue

// AOIAM HIOJEH & |3 (EHE H0|HE S4CtE)
public int peek() {

if (num <= 0) {
System.out.printin("77F H[O{ AS");
return O;

}

return quelfront];

}

// S H=
public void clear() {
num = front = rear = 0;

}

/el 8= Bt
public int capacity() {
return max;

}
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% HI€2 FH = ZX} LinearQueue

// 70| &0 QU= O] =& izt
public int size() {
return num;

}

// 770 H[O] RlLtR?
public boolean isEmpty() {
return num <= 0;

}

/] Bt 7HS HLtQ?
public boolean isFull() {
return num >= max;

}
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% HIEE A= Xt LinearQueue
// 7t et 2 & HO|HE ZHE - 2[0f
public void printQueue() {
if (num <= 0){
System.out.printin("7 7t H| O] Q& L|CE");

cz =9

MH>

telse {
for (inti=0;i < num; i++){
System.out.print(quel(i + front)] + " ");

}
System.out.printin();
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% HI€2 FH = ZX} LinearQueue

public class ArrayQueueMain {
public static void main(String argsl]) {
int queueSize = 3;
ArrayQueue arrQueue = new ArrayQueue(queueSize);

arrQueue.enQueue('A";
arrQueue.printQueue();

arrQueue.enQueue('BY);
arrQueue.printQueue();

arrQueue.enQueue('C";
arrQueue.printQueue();

arrQueue.deQuque();
arrQueue.printQueue();
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o1=| 22Xt LinearQueue

arrQueue.deQuque();
arrQueue.printQueue();

arrQueue.deQuque();

arrQueue.clear();
arrQueue.printQueue();

arrQueue.enQueue('A";
arrQueue.printQueue();

arrQueue.enQueue('BY);
arrQueue.printQueue();

arrQueue.enQueue('C";
arrQueue.printQueue();
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% HI€2 FH = ZX} LinearQueue

arrQueue.deQuque();
arrQueue.printQueue();
/A 7ol A - 2702 Hlo[H T M E AEf Qo= HO|E 7t MZ 0| ot
arrQueue.enQueue('D");
arrQueue.printQueue();

122



% HIE=2 LS E 2XF CircularQueue

v' ArrayQueue =220 A 3712] Method 47
// 7Ol HIO|HE 2l

public void enQueue(char ch) {
if (num >= max) {
System.out.printin("F7t 7t5 &)
}
quelrear++] = ch;
num++;
if (rear == max) {
rear = O;
}
System.out.printin("& 25t HIO|E:" + ch);
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% H€=Z 3=l 2%t CircularQueue
v' ArrayQueue =2f 20X 3742| Method +=8

// AOIM HIO[H & CIF/
public int deQuque(){

if (num <= 0) {
System.out.printin("77F H[O{ ”AS");
return O;

}

char ch = que[front++];
System.out.printin("AF | &l C|O[E:" + ch);

num--;

if (front == max) {
front = O;

}

return ch;
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% HI9Z FAHAEl X} CircularQueue
v ArrayQueue 2| A0|M 3702 Method =78
// 7 2ol 2= HO|HE ZTHE - 2|0 =22 =43
public void printQueue() {

if (num <= 0)
System.out.printin("7#7F B[O /LS L|CE";

else {
for (inti =0;i < num; i++) {
System.out.print(que[(i + front) % max] + " ");

}
System.out.printin();
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% Queues 0|8% 7|5 7H

=X

o =2HA EoNE 7|5 /M RS = SALICH

o Zt 7|52 =7 100% Y I AH|A0 BtFer = &L CE

o 27|59 Y £ BF CHEY| If20] Fo A= 71s0] &0l U= 7|[sEL
A 72 = A2 ol Fo| A= 752 &0 A= 7|s0| vz [f 2hA|
Hij = &l L| Cf,

o X HiIZE|OOf St= =ACZE &2l Tt Mol Ha= HiE progresses@t 2t
Aol Ve K71 Mol G Ui E speeds?t FO{ A I ZF HHZZOMCE 5 74| 7| 50|
HHEEIEIIS return SIE2 solution 45 245N Q.

v Aot At

® 9| Jf=(progresses, speedstHi € 2| Z0|)&= 1007 O|SHYL|C}.

e X T 100 O|FHO| RpH = L|C},

o XY =L 100 O[5t Xt L|Ct.

o HiZ= SIF0f of #HIt g 5= A2 SHF2Q| £0f O|F 0T f-T'- 7P"'3“—|Ef oE =
TIEE0] 95%2! 20| JH& £ =7t SR 0 4%2tH HiZ= 2% F{0f| O|FO{ & '—IEf
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% QueuesE 0|83t 7|5 /i

v =8 0

progresses speeds return
[93, 30, 55] [1, 30, 5] 2, 1]
[95, 90, 99, 99, 80, 991[1, 1, 1, 1, 1, 1] [1, 3, 2]
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% QueuesE 0|83t 7|5 /i
v Kpt

public class Main{
public static int[] solution(int[] progresses, int[] speeds) {
Queue<iInteger> g = new LinkedList<>();
for (inti = 0; i < progresses.length; i++) {
g.add(i);
}
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% QueuesE 0|83t 7|5 /i
v Kpt

List<Integer> result = new ArrayList<>();
int days = 0;
int count = 0;
while (Ig.isEmpty()) {
int index = g.poll();
int expiration = (int) Math.ceil(
(double) (100 - progresses[index]) / speeds[index]);
if (expiration > days) {
if (days != 0) {
result.add(count);
count = O;
}
days = expiration;
}

count++;

}

result.add(count);
return result.stream().mapTolnt(Integer:intValue).toArray();
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% QueuesE 0|83t 7|5 /i
v Kpt

public static void main(String [] args) {
int [] progresses1 = {93, 30, 55};
int [] speeds1 = {1, 30, 5};
System.out.printin(Arrays.toString(solution(progresses1, speeds1)));

int [] progresses2 = {95, 90, 99, 99, 80, 99};

int [] speeds2 ={1,1,1,1,1, 1}
System.out.println(Arrays.toString(solution(progresses2, speeds?)));
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% QueuesE 0|83t 7|5 /i
v IO

def solution(progresses, speeds):
answer = []

while progresses:
for i in range(len(progresses)):
progresses[i] += speeds]i]

cnt = 0
while progresses and progresses[0] >= 100:
progresses.pop(0)
speeds.pop(0)
cnt += 1
if cnt > 0: answer.append(cnt)
return answer

print(solution([93, 30, 55], [1, 30, 5]))
print(solution([95, 90, 99, 99, 80, 99], [1, 1, 1, 1, 1, 1]))
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% Deque(Double-Ended Queue)

v e
o YTOIA MO} HYS BE K2|P 4+ YO AT} 7O SYS BE XS
o 2 H{EO|L} HA 2|AE BRE JhSSHX|TH O|F5 AHZE 2|AE(Doubly Linked List) 2
THSHE AR S

e AL M)
Sl 14 ol [ ] P e ol [ ._"_,:.;
L Theod ?'tl):l

e IIO|M2 A XEHE collections ZE0| A deque 2t= O|ECZ X|)5tD
XHHHO| M= java.util. ArrayDeque 2t 2222 X[
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