FACULTY OF ENGINEERING
CHULALONGKORN UNIVERSITY
2110211 Introduction to Data Structures
YEAR I, Second Semester, Midterm Examination, December 25, 2012, Time 13:00 - 16:00
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(6 AzUUL)  4A heap (WUU min-heap) 7ildv1nNsAse 4 Wiudeya 7, 15,8, 4,9, 5,10, 11, 4 a1y (Nan1sidsunUasvessiuliings

nsiiiudayausiazdn)

(16 AxuuY) WeBUIBAY 9 11 uiazilsidutrsasiiierls uaslinsiussnsammahaudaaaios (tedniswieudisuteyadie cmp

Handu O)

/7 Werdufifinaglu stack
void whatOl1(Stack s) {
int I, n = s->size;
for (i=0; i<n; i++) {
DType t = s->data[i];
s->data[i] = s->data[n — i - 1];
s->data[n — 1 — 1] = t;
}
3}

/7 Werdudifinaglu binaryHeap (#flu min Heap)
BHeap whatO2(binaryHeap h) {
int n = h->size;
if (n < 2) System.exit(-1);
if (n == 2) return h->data[1];
if (cmp(h->data[1l], h->data[2]) < 0)
return h->data[1];
else
return h->data[2];
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/7 Wedduilvinaglu binaryHeap (7ilu min Heap)
int what03(DType d[], int n) {
int c;
for (c=n-1; c>=1; c--) {
int p = (c-1)/2;
it (cmp(d[c].d[p])>0) return O;

return 1;

3

/7 Wedduilvinaglu AList
int whatO4(AList list) {

int i, J;

for (i = list->size-1; i>=0; i1--) {
DType x = getAList(list,i);
int j = indexOfAList(X);
if (i '= j) return O;

}

return 1;

} /7 vnnawia: indexOFAList Auannginelilun

3. (5 AzLu)

ey inFix2postFix il miwaduuy postfix 210
Tnavuuy infix Ala%u Neddudmioutuiivauslutusoy
UssaTiuaneanditiaueie @auussiansn _/
MU lvidnauil operator + - * 7 ~ % @ $uaz (v ) lay
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M3 waglvmnudAgues wihdunsendas waglilinaudfgy
299 $ YUULNI1 NTUINLALNITAY
guAuAluesd outPriorities uaz inPriorities

wWalansuniseunanduluauimrualidnanu

char operators[] = "+-*/"%@$Q";
int outPriorities[] = {
int inPriorities[] = {

char operators[] = "+-*/"%@$Q";
int outPriorities[] = {?,2.2.2.2.2,2,2,2,?};
inPriorities[] =

int {?,?2.,2.2,?2,2,2,2,?2,?};
int indexOf(char *ops, char c) {
int i=0;

while (ops[i] '= "\0") {
if (c == ops[i]) return i;
i++;
3
return -1;
3
int inPriority(char op) {
return inPriorities[indexOf(operators, op)];
3
int outPriority(char op) {
return outPriorities[indexOf(operators,op)];
3
int isOperator(char c) {
return indexOf(operators, c) >= 0;

void infix2postfix(char *infix,char *postfix){
Stack s = newStack(10);
int i, n, j =0;
for (i=0, n=strilen(infix);
char token = infix[i];
it (lisOperator(token)) {
postfix[j++] = token;
} else {
int p = outPriority(token);
while(TisEmptyStack(s) &&
inPriority(top(s)) >= p) {
postfix[j++] = pop(s);

i<n;

i++) {

3
if (token == "))

pop(s); // this must be (
else

push(s, token);

3

while(TisEmptyStack(s)) postfix[j++]=pop(s);
postfix[j] = "\0";

freeStack(s);
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(5 AZLUL) JLAUAEILUYDII19UDINIATY removeAny WAE containsAny LIBTAVINIUAINITULY comment

#include <stdio.h>
#include <stdlib.h>

typedef int DType;

int cmp(int di, int d2) {
if (d1 == d2) return 0;
return (d1 < d2 ? -1 : 1);

struct SACollection {
DType *data;
int length;
int size;
};
typedef struct SACollection *ACollection;

ACollection newACollection(int length) {
ACollection col = (ACollection) malloc(sizeof(struct SACollection));
col->data = (DType *)malloc(length * sizeof(DType));
col->length = length; col->size = 0;
return col;

void freeACollection(ACollection col) {
free(col->data); free(col);

int sizeOfACollection(ACollection col) {
return col->size;

void addACollection(ACollection col, DType x) {
if (col->size == col->length) {

// vengansdnsell lilduanasneaviden
col->data[col->size] = x;

col->size++;

}

int removeACollection(ACollection col, DType x) {
// au x eonan col (llldlanssuaviden)

void removeAny(ACollection col) {
// audeyadilanlinilei eena1n col

&1 col LAutaya n &7
removeAny(col) a1y

void containsAny(ACollection coll, ACollection col2) {
// @ 1 eflaundndnda (MSeunnninAle) ¥ed col2 AlluauBnues coll e drlinuiay Au 0

&1 colluay col2 \uraya
Ni WY Ny Y UG
} containsAnv(coll.col2) 17dnaiu

>
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(15 Azuuw) wesnwuulastasdayaiifiuainmsinunuaudessiissyliduasil daadesesmeneazdaannweiiaziinllilewlysunsy

3

18 Taghiduiludesdiaulisunsa (Hint: sugaliilanszyinedeusonlimausesmdudoya Jeldiaan OIN log N) 16 uasipsszylidniaui
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5.1 Tassaiedoya MaxList fusnsaasielull (5 Azuuw)

® MaxList Build_MaxList_from_Array(int a[l, int N) @513 MaxList 91nezisgvassan #191ulu O(N log N)
® \oid Insert MaxList(MaxList list, int x)  wfisiauae x i lulu MaxList #i191ulu O(N)

® int DeleteMax_MaxList(MaxList list)  audaauiifidnanndigalu MaxList wdiAuen ety 01)
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0FUILNANNITNLATN 9 eSueiulsfiagldinudaya wiouianaguuszney

95UWN19Y1N9UV0 MaxList Build MaxList_from_Array(int a[], int n)

95U18N1TY19U99 void Insert_MaxList(MaxList list, int x)

95U1N199119UV09 int DeleteMax_MaxList(MaxList list)

5.2 lassaietoya MedianList fiusnsaielull (10 Azuuw)

® MedianList Build_MedianList_from_Array(int a[], int N) @519 MedianList 9Inezi58v89fLaY #191ulu O(N log N)
® void Insert_MedianList(MedianList list, int x) Winday x 11Uy MedianList y9rulu O(N)

® void DeleteMedian_MedianList(MedianList list, int* m1, int* m2) ~ wnlu list Fdwaudeyaduad vsnsiazaudoyaitaiud

o

N/2 lifuly *m1 waz *m2(hiheegaduil 0) &1 N Wug Waudi N/2 fu 1+40v/2) Tiulu *m1 uag *m2 saddu shaulu o)

v o

BuIEnEnNITTNuAs1 o efueiuusingldiiudoya ndeuvianaguuseney

U

2995U18N15MN191UY09 MedianList Build_MedianList_from_Array(int a[], int N)

2995U18N15M91UV99 void Insert MedianlList(MedianList list, int x)
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WOTUIWNTYIN9U8Y void DeleteMedian MedianList(MedianList list, int* ml1, int* m2)

6. (10 Azuuw) Tnssasedoyaussinvnosdioutiu T struct SStack ffauuseganusfie data, size uaz length sudoulassainsdoyaussinmnesdeou
Fallwai Tneiidadnindte dvuslily struct Sstack dufliftedassairsdoyatszinm BHeap WU max heap uag fauUsUszian int og 1 fwiiiu
TnefiAnazdeadeuiler®u newstack, push waz pop Tngldanu BHeap & wonani damanusaldeu BHeap Mhanemsiienilaidusig o Taud
newBHeap, isEmptyBHeap, sizeOfBHeap, addBHeap, way removeMaxBHeap Ingviusenld@ius data, size, front, length Tngnsslag

w1 Msldau BHeap i winlidadasnisiudsu DType vas BHeap TWlsiwilau DType w84 Stack fidnazdaadsulusunsutivaaiuie

DType uwasilandu cmp Aisniiudqe Tananansadouileidudu 9 Waduld deanuazan landimunlk DType vasnosdowdu int uazil

Wit cmp eglSeuTosud mmualy DType was Stack fideidiu DTypel @ DType w4 BHeap LU DType2 (mngwn: lisidufesnsiaaoy

ey

nsaindinsladeyailionssdeuiifin vienmsodeyasendenasdouiliifeys)

// fdmualiiilassaiedeyaussny sreap gisouiosud lailddould o 19 wianansaenldldnmusna

// HEnvgdeadoulusunsuiviun DType2 wes Heap wiowvisilsndu cmp linssliing tdesnisussmaisiduiuiuaansadoulannsd

struct SStack {
BHeap bh; // BHeap flumax heap 14 DType2

int vari; // vwusgnmadaudsle 9 dudu
¥
typedef struct SStack *Stack;
Stack newStack(int length) {

}
void push(Stack s, DTypel x) {

}
DTypel pop(Stack s) {
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(15 Azuul) wn3ndunniavgud (Sparse Matrix) fis lwuvindifidruiugesiilily o deadlafisutiuiuiudosismmadu wndnduun NxM (N ua,

M Ao Aefis1uiuteiaiun NM Ho3 us wvisndunniavaud ssdidiudesiilily o desunng (aedulngazidu ON + M)) FBnsnilsly

' 1y v

maiuteyavesuvindunniaveud fe T4 Aray List $1uau N AList Iaefl AList usazduunudeyaluuiuazioivosudng wazlu Alist duiiu

v = 1o I P B I A °o g v o & dvw v Han y o Y v a ¢
Toyaiiuamumisniamnlilday 0 wihtu Gwgviivsendailenlsunn ludellidnisdoudoulusunsuniv C veos lassaietoyammEndun
wuaudmeIsl lnednlufiineean

P
a

nssryiumisvastotly wsndagsasszyund @anlddaus 0 S N-1) uaz Aeduil @rnldnud 0 i M-1)

v o

Hint: S3nanusaisenldu3nisnnagues Aray List iSeuludundlesl

struct SMatrixElement {

int col; 7+ egaeduniluy ¥/
float value; /% fawilus ¥/
}; 7+ Wfueusazialu Sparse Matrix ilalla 0 %/

typedef struct SMatrixElement *DType;
/%31 Code w04 Array List ogjarssil usilsilfuanslii */
struct SSparseMatrix {
int N, M; /* unureanel (N) waz Aauw (M) */

AList* rows; /% UWsiazlladued Sparse Matrix Wu ArrayList 999 MatrixElement */

}s
Typedef struct SSparseMatrix *SparseMatrix;
SparseMatrix newSparseMatrix(int N, int M) {

SparseMatrix mat; int i;

mat = (SparseMatrix) malloc(sizeof(struct SSparseMatrix));

mat->N = N; mat->M = M;

mat->rows = (AList*)malloc(sizeof(AList)*N);

for (1 =0; i < N; i++) mat->rows[i] = newAList(10);

return mat;

}
int cmp(DType a, DType b) {

/% (1 Azwuy) AuA1 0 il a Wiguwindu b Sazduduaildly 0 */

}

float getValue(SparseMatrix mat, int row, int col) {
/* (3 AZIUY) AUAIYDY mat 7 Laa row Aoauil col */

void setValue(SparseMatrix mat, int row, int col, float value) {
/% (4 AZWUY) AVUAAIYEY mat 9 wad row Adi col 1y value */
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void multiply(SparseMatrix mat, const float in[], float out[]) {
/* (7 Azuuw) 130 Matrix mat fu Vector fiiiulu in g outli] axdidde fe ;-:01 mat[i][j] * in[j] code AwFDI

gndipsmunIw C uazazdaslivndasiifidndu 0 Tu mat widwiu Wewinazduiuluille N uaz M Svwialugun®/

£

(14 pzuun) lassasnsdeyalssinnuainee (Queue) Huarlatoyaldmuiien wavdoyasreonaindniunis ludeilisveinsulasaietoya

s '

wuululSendn Dual Queue F99LAAAULIIABENALAY 2 L7 138N “UAITI8” LAy “Ladudn” wadn1sesniieaniaien @aslindanisua?

Tuludwemnsnfidewnr uwalauwiemmsiissnuien) lnendnn1svingude N3 enqueue duagansadenlanazdlufinaila dunns

dequeue HuiingAe i51azirdayasanainuaaiililiunaiigmirdayasanlunis dequeue Tuassiiud snuiuuddunadnaralifideya das

oy

ihdayasanainainuariifidayaunu lnefmualinis dequeue ASIUSNTILAY dequeue BNANUAILINLALD FIDEINYY SunIusniidoyaidu

<A, B> wazumiiaesdidoyadu <X, Y, Z, W> d15138n dequeue 6 a3 azliteyasanundu A, X, B, Y, Z, W augsu
udeulusunsudmsulasasnadoyaviail Tnarfuualin DType vos Dual Queue Shduuszinn int (Hint: fananunsalilassadedeyadu 4 7ld

Sounldauls undesssylidaauinldesls uazll DType Wuodsls)

typedef int DType;
struct SDualQueue {

s
typedef struct SDualQueue *DualQueue;
DualQueue newDualQueue(int length) {

}
void enqueue(DualQueue d, int left, DType x) {

7% 6 avuuw) ld x Wnlulunendne Asedle left fieldld @ & left fandu @ agldluuaun */

}
DType dequeue(DualQueue d) {

/* (6 Azwu) thdeyasenanuaililduniiignirfeyasenlunts dequeue lupsiingy sniiudieuadinarlififeya Aazihdeyassnanainuanid

Joyauny */

}
int sizeOfDualQueue(DualQueue q) {

/% (2 Aguuw) Auduiudeyaluuandie saufuwnivn ¥/
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(15 Azuuw) mandanils wiusuda Bnstwuanansdennievesidneuzimnsmumansindnmadtelud dnafuitome 12 n1ad
svsliustesadugnazydedaes 0 8 11 madvivaneias | wwSudanldliiu capli au

#fiFnd1uin n au TAnwiazaugNITUMEnINeaY 0 89 n-1 Tnwiazaulzdosdisnents “Audenisiinnin” 5aizqﬁamﬂﬁﬁﬁmﬁuﬁu
Foamsaudeu Besddunndoamannanludiiemnisdosan Mensivssneufemneaaresmain sumndlitdosndt 1 uagliunaii 12
VaNBaY uasvnslauLAassay it uae

i9gvimsimunnaliianiiazau smudfuresaziuy GPAX anannluties TaefindnnsieinagnenemihlidanldiFouniadidesnis
wniganeu uidiaednaniidauianasuud asfinsanaedalunudiiuresnnudoinisveian lunsdifineiddatosnsitomndy
laanansnduidnlsion (du SAmssyuuaddosmadinin 1 uag 2 windu uwivis 2 nedvdiuud) addstdneuiinanidsunialaflaid
Fruuiidser

Tuteinanazdeadsuileisulusunsunw C Wevhnisidennasang Imaﬂ"wuﬂlﬁﬁﬁagaﬁwL%Lﬁuﬁaﬁialuﬁ n AeduIuddn, Alist
wishlist] 1ussdus AList $1uau n f Bl DType 1 int Tawil wishlistli] Aos1emsidenniavesidnnuneiay i, int GPAXD iueisdvun n

a1

g3 Inedl GPAX[I] szynziul GPAX vasfidavneias i, int cap[12] Wuduiuiidaiisuldvesusazaia (capl0] + capll] + ... cap[11] azdiA1ats
oy n) HeiduienanaziewneunadnsvesnisidennialaaiuAasiusiuls ACollection dept[12] Tne#i deptli] Wl array collection 7%
DType \Ju int Jsszymineiavvesfidniliidnnie i
aa = v v ' A v & a Y laa v o S o 5o 9] '
Tanansasenldlasasadayasing q ldSountluruseuld uildnizdesssy DType wiouviadouileidu cmp v0e DType Aandn?

muiidndu (eniiu DType Usziam int Wideindliegudy) **driuilinelideudodiunadsvasunuilviniu**)

7+ dseansldlassadredeyale Wseylinsd ndeuiadeuiladdu cmp Asududie  wiedniflaidudula o Whidewlinsilldiae */

void DeptAssign(int n, AList wishlist[], int GPAX[], int cap[12], ACollection dept[12]) {




