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CHULALONGKORN UNIVERSITY
2110211 Introduction to Data Structures

YEAR I, Second Semester, Midterm Examination, December 24, 2013, Time 13:00 - 16:00
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bool (vector<int>& v) {
set<int> s;
s.insert (v.begin(), v.end());

vector<int>& vo ) {
priority_ queue<int> pgq;
for (int i=0; i<k&é&i<vi.size(); i++)
pg.push(vi[i]);
for (int i=k; i<vi.size(); i++) {
if (vi[il<pg.top()) {
pa.pop();
pg.push(vi[i]);

}

vo.clear();

while (!pg.empty()) {
vo.push_back (pg.top());
pq.pop () ;

return s.size() == v.size();
} ...............
void (int d[], int n) {
map<int,int> m; | eeeee———
for (int i=0; i<n; i++) m[ALL]1H++; e
map<int, int>::iterator it = m.begin();
for (int i=0; i<n; ++it) { | T
for (int j=0; j<(*it) .second; J++,3i++) { | —
d[i] = (*it) .first;
S
S oo
} ...............
void ( vector<int>& vi, int k, = | e
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(8 AZLUY) ANFBUTIBALLDEANTSYININUYRIianTuselUTlRnssmuideuly comment

void removeAllS2FromS1l( set<int>& sl, set<int>& s2 ) {
// auduninanaaiuag s2 Mlsnglu s1 aanann s1 1u si={1,2, 3,4}, s2={2,3,9} auudld sl = (1,4}

int bottom(stack<int>& s) {
// U uag AutayanagnaLiuidvavgauaddLan

}

(4 pzuwy) fiAand Donox WiuTwazIBEAUSIIARUNBWAN 100 U 3 19T operator< U Donor Liialiusann a
fi "Antloendn” b e a VSR wIuRUlesnd b Llpsnveudfaeuauegueny 11 neullasdufuinaduuingn m
Susuusn Jeinauladl priority_queue ivdoyaduiaiaviians 2udeuilaidu getkMaxDonors 15U priority_queue

i uagAn vector YoSRUIIARUINGR m SuAuLsN (Sesanannludesandreluvinlu vecror)

vector<Donor> getKMaxDoners (priority queue<Donor> & donors, int m) ({

2

}
(3 Azuuy) WWodIlU main V0IlUSULATUNISINTINNULET LUAAUATDINNIE * (RINAIET cout << "*";) A7 85UNY

7311999190 ULUTBIINNUIIA Y

int f£(int n, map<int,int>& F) {
if (n < 2) return n;
if (F[n] !'= 0) return F[n];
cout << "*";
return F[n] = £(n-1, F) + £(n-2, F);

int f£(int n) {
map<int, int> F;
return £f(n, F);

int main() {
cout << f£(5) << endl;
return O;
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0. deamsiusefeddnnuzdayn 9 Ju wiazguilneauiuinu dedsuilaidy
int getClassID(string name)ﬁﬁuwuwamméumawm%aname

integer> key #0709 _mapped value fovngiavsu (Totidudogg)
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1. dean1sfieuilaidy bool hasCD(CD & x) L5797 1TluNuER x Livegwioll
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6. (5 Azuuw) Tuted TnddaiuusnsIndfTedn void getReverse(const stack<T>& s) Tifuaaa CPxstack Ingusnisilazyin

nsauteyavesnasfoutiyiueeniimuaudiiideyaainnesdeu s Tddanunuluddundunds wu win s 151 8 9 oy
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template <typename T>
class stack {
protected:
T *mData;
size_t mCap;
size_t mSize;

void expand(size_t capacity) { ... }

void ensureCapacity(size_t capacity) { ... }
public:

stack(const stack<T>& a) { ... }

stack() { ... }

~stack() { ... }

bool empty() const { ... }

size t size() const {...}

const T& top() { ... }

void push(const T& element) { ... }

void pop() { ... }

void getReverse(const stack<T>& s) {
// Wudmeunil Hdnanunsalddiuusanndn wielen Usn1sanee 9ee stack auiiidrauule

1
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(10 AzLUW) 1‘1455@‘1“3 Wﬁamﬁlu constructor Tusiveg CP:queue 1m8 constructor "ﬁlﬁlﬁu vector maummamﬂu%uﬂaﬁ%%
LLéI’J"LjﬁJjﬁllluaﬁJENLLﬂ’mE]EJLMaIWﬁ?uG]’]JJﬁWﬁ’U First-in-first-out (FIFO) zmmé’mﬁ’uia'luLLmﬂaaﬁﬁ]ﬁ;ﬂ’uﬁﬁluﬂdwwmﬁaa&J'Ntfzj'u
vector<queue<int> > gs(3);

gs[0].push(1); gs[0].push(3); gs[0].push(4); gs[0].push(8);

gs[1].push(2); gs[1].push(9),

gs[2].push(5); gs[2].push(7); gs[2].push(6);

queue<int> g(qs);

[ 1
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#ugald stl visemaraduleludail waaiursalddendunng o vas CP:vector wag CP:queue l@nuusni

template <typename T>
class queue {
protected:
T *mData;
size_t mCap;
size_t mSize;
size_t mFront;
void expand(size_t capacity) { ... }
void ensureCapacity(size_t capacity) { ... }

public:
queue(const queue<T>& a) { ... }
queue() { ... }
~queue() { ... }
bool empty() const { ... }
size t size() const {...}
const T& front() { ... }
const T& back() { ... }
void push(const T& element) { ... }

void pop() { ... }

queue(const vector<queue<T> >& gs) {
// @udmeunil ddnanunsalddaudsanndn wselsen USN1IANeY Y09 queue mudiddnsuuld vioves vector o

1
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8. (5 AzLUL) 3NNAad CP:vector<T> NUanlALSsus18avdunvaalassasaludvnil aadeuiendy vector<T>

intersect(vector<T> a) N5uUINKBS a WiaUszulanalilavnmasndndunadnsainnisyindumasnduuas this fu a lng

aglsifivayantiulunadnsi fagragu 61 v = {1,1,3} wa v2 = {9,1,1} Hadwsveansisen viintersect(v2) aglaidu {1}
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» uldfanduvag algorithm drelunisiisuy wavaugialiisenldneituvas CPavector<T> aaluiildwinuu
®  bool contains(T& element) l¥n333s0UIni element agfluniAmaiviaila

® void push_back(const T& element) 14l element 1iluidudoyaaniineluninnes

template <typename T>
class vector {
protected:
T *mData;
size_t mCap;
size_t mSize;

public:
// aaadvhauldanuusnivnedns Widdadeuunis intersect iwdu lnevhudenldilsidudulauenain contains uay push_back

// fdeenansadsuileiduiniuld s1denis

9. (10 azuuw) WiuFuusslassairedoyauseiny CPiqueue Feiiulude 7 Tnevild queue dunaneiduuairesdesinu (Wied
Sun1 Deque) WnelianiBeuuimsiiui uinisidewhnsudludinduiissielud
void push_front(const T& element) [fiiield element nlusumthvasumnesdewinu
void push_back(const T& element) ldiileld element ilusundsveumasydaiu
void pop_front() liiteaudeyaiiegiunthuesuannesasssnusen
void pop_back() Hifleaudesafiegsnuvdsvomainesasswinusen
void print() Mifleuanstoyatieglunmnesassiulasuansmudduansumhlndslgdmihae
Taedidousinuinaiuinagues queue NaUiMsazdiosdivinnugniesey dananunsadenlduimslagifoglu

queue lilagliidoudeouln (Windudewmsnasunsdiifinisedeyaeenilownnesassiuillifidoys)
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» Hudidald stl wisnaradulaludail waaiunsaisanilentusiig q ¥8s CPzqueue tdauusni

s

template <typename T>
class queue {
// lupanaiifivinisdu q auiideulilude 7 nnusznns

public:

void push_front(const T& element) {

}
void pop_front() {

void push_back(const T& element) {

}
void pop_back() {

}
void print() {

10. (10 + 5 Azhuw) is1eenazasneaana Matrix Gaiwmihiiuteyauvindlunmsdummumadamans dvueli Ay o

Y1318 D9ANUBIFUTNVLUNINDTAINATULAIT r ABAUUN ¢ (r TAAILA 1 DITIUIULED WA C TARILA 1 BesuIuABaLY

Ya9un3nd) Inandeu class Feiiusnisesalull

® Matrix(size_t row, size_t col) \Uu constructor &msuum3nduunn row e col Aeaul wazinuaailvinn

9 voslu matrix faudu 0

void set(size_t r, size t c, double x) @wsumsimuaataandnluual r aeautl c Tviaudu x Ine (ae
1 <=r <= row uaz 1 <= ¢ <= col ilo row waz col \usrurunmuazsivureduivesamdndssiimmmuealilu
constructor)

double get(size t r, size t c) @wsunseumaundnluned r poaull c (Ing 1 <=r <= row Uay 1 <= ¢ <=

col)
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® void swap(size t ril, size t r2) Jumsadudiveaedd r Suweadi r2 luwving (ae 1 <= r1,r2 <= row)
® void addMultiple(size_t rl, size_t r2, double val) ilumsuiudgeen Ayq ; Tidu Ayq ; +

val * Ay, ; dwdunn 9 i e 1 83 col (g 1 <= r <= row)

£%

Tutell fldnaansavinliads swap, get, set duldanasiiiauslnglidusgiudiuiuneaul wSounsvinlwads

Y

addMultiple tuldaudsdunsaiudruauneduils avlsnzuuuiiruiudn 5 Aziuy (RUTUNNINAZLUULAL)

class Matrix {
protected: // Usznissulsnsesldnssi

public:
Matrix(size_t row, size_t col) {

}

void set(size_t r, size_t c, double x) {

}

double get(size_t r, size t c) {

}

void swap(size_t ri, size_t r2) {

void addMultiple(size_t rl1, size_t r2, double val) {

}

};
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1) svadufuarimaumusiasdy agludus vector<pair<string, double> > price lng pricelil.first AosvaduAN
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2)  Fanmglglavihnsdumauivioun eglusuls vector<pair<double,double> > query lag queryli] Liu
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BYANTAUMAUAMINATY Farumlugiesiainaus querylilfirst §4 query[il.second
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3)  Swuduiusaziuuiivigly egluduys vector< pair<string, int> > sale lag sale[i] iiuin udifiswadudndu

sale[il first Tuvnele salelil.second Ju
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aguiandu vector<string> getPromotion(vector <pair<string, double> > price, vector <pair<string, int > > sale,

v
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vector <pair<double, double> > query, int N, int S) ioAmwIaAUAARBITUSILTY TenTuilagAuml vector U3

saduANasvlUsTudu tnesiaduinAuuntuazdeslitiiuas velimeemvilildussansamlunsianungige
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vector<string> getPromotion(vector<pair<string,double> > price,
vector<pair<string, int> > sale,
vector<pair< double, double> > query, size_t N, size_t S) {
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STL Reference
Common
All classes support these two capacity functions;
Capacity size_t size(); // return the number of items in the structure

bool empty(); // return true only when size() ==

Container Class

All classes in this category support iterator functions.

Iterator

iterator begin(); // an iterator referring to the first element
iterator end(); // an iterator referring to the past-the-end element

Class vector<value

_type>

Capacity

void resize(size t n); // make the size of the vector be exactly n

Element Access

operator[] (size_t n);

Modifier

void push_back(const value_type &val);

iterator insert(iterator position, const value type &val);

iterator insert(iterator position, InputIterator first, InputIterator
last);

iterator erase(iterator position);

Class set<value_type>

Operation iterator find (const key type& val);
size_type count (const key_ type& val);
Modifier pair<iterator,bool> insert (const value_type& val);

void insert (InputIterator first, InputIterator last);
void erase (iterator position);

size_type erase (const value_type& val);

void erase (iterator first, iterator last);

Class map<key_type,mapped_type>

Element Access

mapped_type& operator[] (const key_type& k);

Operation

iterator find (const key_type& val);
size_type count (const key type& val);

Modifier

pair<iterator,bool> insert (const pair<key type,mapped_type>& val);
void insert (InputIterator first, InputIterator last);

void erase (iterator position);

size_type erase (const key_ type& val);

void erase (iterator first, iterator last);

Container Adapter

These three data structures support the same data modifiers but each has different strategy. These

data structures do not support iterator.

Modifier

void push (const value_type& val); // add the element
void pop(); // remove the element

Class queue<value

_type>

Element Access

value_type front();
value_type back();

Class stack<value_type>

’Element Access

‘value_type top();

Class priority_queue<value_type>

‘Element Access

‘value_type top();

Useful function

iterator find (iterator first, iterator last, const T& val);
void sort (iterator first, iterator last, Compare comp);
pair<T1,T2> make_pair (T1 x, T2 y);




