FACULTY OF ENGINEERING
CHULALONGKORN UNIVERSITY
2110211 Introductions to Data Structure

YEAR II, Second Semester, Midterm Examination, December 22, 2009, Time 13:00 — 16:00
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1. (5 Azuuw) aFaeansniasnyiiulnaesieidusaliiaindas ldwiunn lnalf@audydneal (a), (b), (c) wnuusay
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(@)4N + 5 (b)N/YN  (c)N! (d)logN? (e) max(2N,N?) (f)llogN (g)logN *logN

2. (5 ATLUL) AMANYRIRINATANNAI 4 2 =51 3 5 + 4 8 — * + Ineldnesdau (Stack) MuualirTasaung T uwnunisenniaa
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1) Hanesnassidedasiedan P imannsaaiaasnasylmilnediu ¢ defellE W p Spc

2)  E@NI0ngTNdneanass vl Tatn9vndniungnseringansay iu P = PP visa CPC > CPCCPC
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3)  gnanudnussiines 8 PPP ludauilssnay 1sngnnnsailass PPP il ¢ 16 i cPPPC > cCC
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4) f1@anednused cC Wudaulsyneay wannsaan cC Meldls whw PccP > PP
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XXX uaz YYY lulisunsudsnananasaziiulaseairedayals

public static void bfsMCP() {
XXX datal = new XXX(...);
YYY data2 = new YYY(...);
String st = "P";

datal.iWu(st); data2..Wu(st);

while( !datal.dnwidels() ) {

= (String) datal.ianaan();
if (st.equals("CP")) break;
if (st.charAt(st.length() - 1) == 'P")
if (!data2.fuzeli(st + "C")) { datal.iin(st + "C"); data2..fin(st + "C");}

if (!data2.fvseli(st + st)) { datal.iin(st + st); data2.u(st + st);}
for(int i = @; i <= st.length()-3; i++)
if (st.substring(i,i+3).equals(“PPP”)) {
String vl = st.substring(@, 1)+”C”+st substr1ng(1+3 st.length());
if (ldata2.@vdeli(vl)) { datal.ifiu(vl); data2.udis(vi);}

}
for(int 1 = 9; i <= st.length()-2; i++)
if (st.substring(i,i+2).equals("CC")) {
String v2 = st.substring(@,i) + st substr1ng(1+2 st.length());

if (ldata2.@videli(v2)) { datal.ifin(v2); data2.udis(v2);}

}
}
if (st.equals("CP")) System.out.println("YES!!!");
}
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(10 Azuuy) asdliauwiion remove (int k) Awmiulaseairedayadininia iieaudeyaluaisddad k aan nadidaag

fnwanntluglninialdls wieasinananisayldinanlunisinaemdu o (g N) We N ilusauiudayaludl

public class BinaryHeap implements PriorityQueue {
private Object[] elementData;
private int size;

// ladlfuams method 619 9 284 BinaryHeap ustanunsn@enldldnngena

public Object remove(int k) {

(10 Azuuy) aseanuuuinseainedeys QueueByBinaryHeap Tuilulnssairsdeyalszinnunaney Ineflnssaiedoyatiay

lilnseairedoyauuy BinaryHeap Nifiudaya @ asulisunsuiininluimdian public void enqueue(Object e) Uay
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public class QueueByPriorityQueue {
BinaryHeap bh;

int useMe; // < Auuzin: asldiaudssaitlfidulse Tamd
class Element implements Comparable {

}
public void enqueue(Object e) {

}
public Object dequeue() {
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(10 Azuu) TaseairdeyauuuinastounuinlfFaunntiu wiien void push(Object e) Uay Object pop() Huaznseinmiu
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Foyan1asiu “uw” saenesdeu Wlaneenuuulassa¥1edagyafadn TwowayStack Teineumileunasdaulsnfinnatia

WAHNTiaALANIAN A8 void pushBottom(Object e) LAz Object popBottom() dvaz lddayaidn uay irdeyasanainsuans
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(wanenue: haisnduaasnsaagaunsaininmslddayaiianastauiinn mﬂmﬂmﬁ'ﬂgaﬂﬂnmﬂnmsﬁ'ﬂuu"luu

ﬁ'ﬂga Abuzn: AARa1aazAatlssniA field ANNENLANNLAN Laza1aasARIwn e constructor)

public class TwoWayStack {
private Object[] elementData;
private int size;

public TwoWayStack(int cap) {
elementData = new Object[cap];

}
public Object pop() {

}
public void push(Object e) {

}
public Object popBottom() {

}
public void pushBottom(Object e) {
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3) AuauLNNan fixDown(int k) mmu‘immmwmﬂmu WSANNIATIZRUTZANENINLTIIATDILNNDAAINATR

public class BinaryHeap implements PriorityQueue {
private Object[] elementData;
private int size;

/1 WlAuana method sing < 789 BinaryHeap wigunsamanldliniutlans

private void fixDown(int k) {

N33 L ANBAINT U AR TADA FixDown NiAe
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public class BinaryHeap implements PriorityQueue, Comparable {
private Object[] elementData;
private int size;

// WlFuans method sing <) 289 BinaryHeap wsigunsaenldlinndsna

public int compareTo(Object obj) {
BinaryHeap that = (BinaryHeap) obj;
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(10 AzLL) NI EetnminuuL AR ANY (undirected weighted graph) WuuLLRNaeINATRANERASNL T NALIARE A
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wedluuazigarendudan Insndusenaziiugdusiuaesily uas uiasifwdonaziarwinidues) Anua i wsnd
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public class GraphuUtil {
static class ListItem {
int toNode, weight;
public ListItem(int toNode, int weight) { <
this.toNode = toNode; this.weight = weight;

}
public static ArrayList [] MatrixToList(int [][] adjMat) {

int size = adjMat.length;
ArraylList [] list = new ArralList[size];

return list;

}
public static int [][] ListToMatrix(ArraylList [] adjList) {

int size = adjlList.length;
int [][] adjMat = new int[size][size];

return adjMat;




