FACULTY OF ENGINEERING
CHULALONGKORN UNIVERSITY
2110211 Introductions to Data Structure

YEAR 11, Second Semester, Final Examination, March 1, 2011, Time 13:00 — 16:00
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(10 AzLUY) AMFLAANE LinkedList (circular doubly linked list with header) aqigiiiam public void swap(int a,int b)

Feazinsadulninfiudeyansiunds a fu Arumida b e list A5en Inef 0 < a < b < size MaluuwTian swap U

uFanldann®n element 189874 LinkedNode Bildan1za113n prev way next winti

public class LinkedList implements List {
private static class LinkedNode {
Object element;
LinkedNode prev, next;
LinkedNode(Object e, LinkedNode p, LinkedNode n) {
this.element = e; this.prev = p; this.next = n;

}

private LinkedNode header;
/ /aluananvienvisoan@ngu 9ee LinkedList wsignnnsaenldlimudsna

public void swap(int a, int b) {
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(10 Azu) Auiumand LinkedList (circular doubly linked list with header) asi@euudian public void
append(LinkedList that) Gaaziindeyalu that unsevinadagaues list 3 w1 x 1fu list 1 <a, b, ¢, d> uazli y 1u
list Lfiv <p, q, r> tnEFen x.append(y) x aznaneiilu <a, b, ¢, d, p, g, r> uaz y aznanenilu list Alaididays asdauwd

an append fldanlunnsineuduy O(1)

public class LinkedList implements List {
/i uananiienvisoann@ngu - 2ee LinkedList wsignnnsaFenldlimndsna

public void append(LinkedList that) {

}

(10 Azunw) AmFuARA AVLTree 1u 1inwngAngaesuldlilnemiian rebalance(Node r) sazinnisufilasiuld
| oA @) ) =~ = Y Uy ~Na o =2 N H !
tloend rilusinauusnstiaesnisidenaessuld lunsdin 3 auwnansisznavuaigen Fadunsdin r.left duganda
r.right uay r.left.left ThaRanadn r.left.right wazuilalnenis3an rotateRightChild(r.left) u&anusiag
rotateLeftChild(r) aside1unian Node rotateRightLeft(Node r) Tinnnsuilansdin 3 AaeRdsanana lnaduEanld

wiias rotateRightChild waz rotateLeftChild

public class AVLTree extends BSTree {
/ alfuananiienviseann@ngu 289 AVLTree wianisn@anldlsiniudlons

public Node rotateRightLeft(Node r) {
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(10 AzLu) a9@iandian public static String decoding(HuffmanNode hTree, BitStream bitstream) enensia

dayangnidnsiiasaeis Huffman Coding wiianilsy hTree Wusiulddndunu uay bitstream Wlusanisuesdnnlaun

annsdnsiadayaiiiluasss (bitstream Wudauandaaspaanielutie BitStream N liizanldaunaauly

Tsunand19an9) vanenus : FuldEndunuludaiiuumnagne (weildmdiew) furana HuffmanTree Ntiniaualuduizen

public class HuffmanNode implements Comparable {
public int freq;
public String character;
public HuffmanNode left, right;
public HuffmanNode(int f, String c, HuffmanNode 1, HuffmanNode r) { // constructor
freq = f; character = c; left = 1; right = r;
}
public boolean isLeaf() { return left == null && right == null; }
public int compareTo(Object obj) { return freq - ((HuffmanNode) obj).freq; }

public static HuffmanNode coding(int[] freq, String[] chars) { // Ausuldiiuau

BinaryMinHeap h = new BinaryMinHeap();
for (int 1 = @; i < freq.length; i++)

h.enqueue(new HuffmanNode(freq[i], chars[i], null, null));
for (int 1 = @; i < freq.length - 1; i++) {

HuffmanNode nl = (HuffmanNode) h.dequeue();

HuffmanNode n2 = (HuffmanNode) h.dequeue();

h.enqueue(new HuffmanNode(nl.freq + n2.freq, null, n2, nl));

ieturn (HuffmanNode) h.dequeue();
}
[/ === mmm e
private static class BitStream { // dudauandlsiusnisiiusanisaaadn
public int get(int k) { .. } // Audnaeabit ik TAn@ vae 1 winiu
public int size() { .. } // Auaruauiia
public void remove(int k) { .. } // auiaf k een
}
[/ == m oo

public static String decoding(HuffmanNode hTree, BitStream bitstream) {
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public Object get(Object e) {
Node node = getNode(root, e);
return node == null ? null : node.element;

Node getNode(Node r, Object e) {

if (r == null) return null;

int cmp = compare(e, r.element);

if (cmp == @) return r;

if (cmp < 0) {

return getNode(r.left, e);

} else {

return getNode(r.right, e);




=

UINANA UNELaYlszansa \a2lu CRS8

(10 Azuuw) Hawdsniudvanagl tToywniiamihaulane ava@umasuatnels T lideawiuiu uasldisnndenseun
dugddwaenninuntdesgs o waslildeanuuudsmaneutestiywil wideiimaulane n19dnaa@maeNsng
awnsnunulision binary tree guldnedneansil fie nsdpanegiuunuile WsmsnaumuInsnIsuULgLdEe il e
W _ S S G ” o & s o o
nsutsiuinisweeniudou o) fewawrenend@vasnluglireeanainiudniles ineasnazaanlunisedung Ay
o di‘ QI 1 di‘ dl % %3 1 ] 1 ] dl A [ 1 ¥ % 1
nae N19dRNei iAnnMsERLLsiuTinanfaeduLLisuuauen @ d9uaneane H dautunneiivne uissiadoaiduui

WU0FS @ TFFNUT8E19U A WA D ANUINAMFLNMAS LUNARARUWWINAY Lasdu llaundaztFnuidwasy

Wengihpen amnsaununisuiiaidldsa binary tree Aggilann

H

H

Amunlinana BNode unuiusing <) 2ewsiuld Anesaziganduans
class BNode {

1929718 Wdanmadn uiazdniiponundreuazanuganniu duidulufdy double width, height;
D String id;
AwRentaNiANgInNnde uANndeangerestlunialufe boolean isHorizontal;

, BNode left, right;
+ v A a @ al
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public static double getMinimumBoundingBoxArea( BNode r ) {
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