FACULTY OF ENGINEERING
CHULALONGKORN UNIVERSITY
2110211 Introduction to Data Structures
YEAR I, Second Semester, Midterm Examination, March 4, 2016, Time 13:00 — 16:00

Fo-UUana 1avUsEdmn | | | | | | | | |2|1| CR58

RUTYLNG

1. dodeuiifoun 11 Felunszamumanumnousiuan 9 wiu 9 i Azuuuil 87 Avuuy
lieygalihmsuazieiesdnasiieg lnq dfesaey

m3dunaufemeiiofieuieuardaiau aunsolifuaedoudneuls

FwnavduBuddag dedu mndaeudug uudfauaouasubuili
Fuhdnladunilwestoasussnaniiesaoy deasuilunindauressynsdsdnmenaiinumaniengn
fiszasiazaenandiesaounouninnaaey uddodlsidosndn 45 uri

Wenvuananaeu giiraeudemeanisilisulag Nsdu

© N o ok~ v DN

ANUURIeasalunsaey mudsenanuyImnIsumans

P :1 A ) ¢ a o  a o = v =
filnw fs 145U deyaned F 1‘145'18'3‘11']“’1/‘]‘\]5(5] LASNNNITANEIDE19UBY 1 A1ANITANTET

Sunsu

1. (12 agwuw) 9nsdeilandu @laanununederduiivhen) wseuiadeussuiaiiuiudndntiesliluresnemiuein way

W UNAANSUDINTYINHIATUNE parameter mUTILAAIAIUYI

void erase middle element (vector<int>& v ) {
v.erase( v.begin() + v.size()/2 );
}
A2961
2 v = <3,4,1,5,4>,
void (vector<int> & v, int k) {
auto itr = v.begin(); NASNS v =
for(int i=0; i<k; i++) {
itr = v.insert(itr,v.back()):
v.pop_back() ;
}
}
1 v = <3,4,1,5,6>
void (vector<int>& v) {
map<int,int> m; HAAWS v =

for (auto x : v) m[x]++;
auto itr = v.begin();
for (auto x : m) {
for (int i=0; i<x.second; i++) {
*itr = x.first;
itr++;
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8 v = <3,4,1,5,4>, k=2
int (vector<int> &v, int k) {
// kx =1,2,3, ..., v.size() NAANS
priority queue<int> pq;
for (auto x : v) pqg.push(-x);
for (int i=1; i<k; i++) pg.pop():;
return -pq.top();
}
/=]
g = [3,4,1,5,4]
void (queue<int> &q) {
map<int,int> m; o e
for (int i=0,n=q.size(); i<n; i++) { Waans q =
int x = q.front() ;
q.pop();
if (m[x]==0) {
m[x]++;
q.push (x) ;
}
}
}

2. (6 azuuw) Teulssandoyaves parameters lugosindiiudndlivesileidu avilinisinuvesitaiduduluamude

Pandu

float sum( d) {
float sum = 0.0;
for(size_t i=0; i<d.size(); i++) {
for (size_t j=0; j<d[i].size(); j++) {
sum += d[i][3];

}
}
return sum;
}
float sum( d) {
float sum = 0.0;
for (auto r : d) {
for (auto ¢ : d[r.first]) {
sum += d[r.first] [c.first];
}
}
return sum;
}
float sum( d) {

float sum = 0;

auto i = d.begin();

while (i !'= d.end()) {
sum += *i; i++;

}

return sum;
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i Si mCap mData
CP::vector<int> v; mSize P

0
] (1] ([

v Miaeing

CP::vector<int> v;
for (int i=0; i<5; i++)
v.push_back(i);

CP::vector<int> v;

for (int i=0; i<5; i++)
v.push_back(i);

v.insert(v.begin()+4,99);

v.erase(v.end()-5);

CP::queue<int> q;

for (int i=@; i<7; i++) q.push(i);
for (int i=0; i<5; i++) q.pop();
for (int i=7; i<10; i++) q.push(i);
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audde 4 Wuduludunisdeuldsunsy madisulusunsuazdediin syntax Tudufidrdn Tnatawizegnsdiansizen
function uaz argument vasHsiYuILARIGNABY WBNAINTUATUUUITUUTHUATN “UTEENSNIN” YaslusuNTUNTEUIN

wxxexx (S qinanedaniviuasng o Tulandliseumau nashiimudeiivunvsiinadaasuuuluaenaann ******

(5 Azun) T v1 waz v2 10U vector aadiguitanidu

vector<T> alternate(const vector<T>& v1, const vector<T>& v2)
\iefiur vector Miinannnsiihdeyausiazdly vi wildmudrduaduivdeyalu v2 mudrduluiFesaulddeyaly
vector faladmdlamunanntiuiihdeyafividelu vector Sndundlanld Tnedihuudiludeyalu vi uay v2 degratu

wn vi=<1,2,3,4> v2=<8,9,10,11,12,13> v3=alternate(vl,v2), v3 azilandu <1,8,2,9,3,10,4,11,12,13>

template <typename T>
vector<T> alternate(const vector<T>& vl, const vector<T>& v2) {
// \duléadiil

(5 Az Tun1sldanuamsng (Matrix) manssutiu luvatelaniatiu Yesdruunnvaaunsng aiandu 0 Fusisonum

¥
¥ A A

Sndusuinniiinamdnduiniaveug (Sparse Matrix) Fanisuiuavestosingvasunindgnse Aagldidenudonnn 13134
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auNuwYRNguINaALdlaeNsIEYIee) waz Aedud nuliAezlsunuy fe vector<pair< pair<int,int>, float> > lagf

pair<int,int> LiuunIuayAedulvestes way Avesaatiuunume float (Ml 0) Inwaviiedvesiwaeiandu 0

3.2 0 O
fegraru amsngs M = | 0 0 O] unulalae < (0,0),3.2), ((2,1),7.9) >
0O 74 0

& a a

Tudeiliandou faiduiifuuvindunaveus Afaanmsuinsmindinniaugusaessudderty
typedef vector<pair< pair<int,int>, float> > SparseMat;
SparseMat addSparseMatrix(const SparseMat & M, const SparseMat N);
wuld M = < (0,032),((21),7.9) >  N=<(00,41),(1,10,1.1), (21),-7.9),((35)23) >
NAdNWUIN15UIN O=addSparseMatrix(M,N) Ao O=< ((0,0),7.3), ((1,1),1.1), ((3,5),2.3)>
Hefduilanansafugidu vaawan,neduilusdulafly uivsdasszyrvaivsnfaienastasiiszyasdosiianlsi

whitu 0 Tdwenewvinlinsyinuuuiadfige DaaaunsaSenld class stl Sulanld (Lisndudias #include )

typedef vector<pair< pair<int,int>, float> > SparseMat;
SparseMat addSparseMatrix(const SparseMat &M, const SparseMat &N) {
// @ulannd

N
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string whoWin(const queue<pair<string,int>>& p, const int x)
A A ~ -:4' a{' & o w A Y v . 2 A & ~ 7
WeAuAAuTivuzTeeslslae p nuawuvesrundusssiwdursnauld e first 1Aude waz second Lhua k AruAu
\don 1y p.front() first inUTevBIAULSA, p.front().second LAuaT k Aiauusniden Tnsusazauaiaienan k ldwileuiudla

AIDYNLYY

("Rita",4) ("Robert" 3

o

lngAuLsNAD John 111N x=5 iNudvzgnauesil

aSsil 1. John Ak=1, Teuls Robert
A%a7l 2. Robert Ak=3, Teuli Nick
A%afl 3. Nick k=2, Toul¥ Rita
assil 6 Rita k=4, Toulsi Chris

A%adl 5: Chris Ak=4, Touls John
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waannuealawleuly 5 Asignueauagil John fsliu John Fududwug whowWin FsdosAue “John*

Hint: §8naziuinlu code auaeiinisadte g fhisiu const 310 p Ml const FaliAnaursauity g lévan

30y Yoty STL 8u 9 wanwmileain queue wag pair

string whoWin(const queue<pair<string,int>>& p, const int x) {
queue<pair<string,int>> q(p);

// wuleany

v

(10 Azuww) Nuualiidnineues N au wiinuaun i FRueew siil U Wdunil Heuisiewine K 3w (K > N 1ane)

o

o v dIBJ ° o 09/1 Y o o = aaal o dgl o k2 = Qy
Wnthazuanaunsiasin lwduiuldiunineunazeu alnsn196a98 ninagianaunaseu ‘Em%mnmmuﬁwuu

S Poa A

WiriuAuRA R AUz NR LN IAFL (sauDaunindsiansnintl) seRuneutisaiganen (mndvaieauinni

agliflasAls) uazinliuil aupsy K 9w Whidsullsunsuiemdusazauazlfeundu Ddnanansald STL laqila

081901 4 3 AURLABU s[0] = 8000, s[1] = 14000, s[2] = 5000 91U 6 91U

AUNYLAVIU AUT 0 AU 1 AU 2 Theulnsinu
#U | (#OU+1)/ 5[0] #37U (#au+1)/ s[1] #7U (#U+1)/ s[2] Al
1 1/8000 0 1/14000 ** 0 1/5000 1
2 0 1/8000 ** 1 2/14000 0 1/5000 0
3 1 2/8000 1 2/14000 0 1/5000 ** 2
q 1 2/8000 1 2/14000 ** 1 2/5000 1
5 1 2/8000 2 3/14000 ** 1 2/5000 1
6 1 2/8000 ** 3 4/14000 1 2/5000 0
2 3 1

1l
a1 e A

** fovoiil Ardnsndiuszudns U lFFu(saNRsuIAdianTi) AeRuneutiesngn

saturmeufe <2,3,1> Tiauawlu vector<int>lnefdeyatui i lu vector Afleduiunuiiaui i lisu

vector<int> getWorkAssignments(const vector<float>& s, int K)

{

// wuleani
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(10 Azuuu) Tudeildl vector<string> nameli] \ivTovoau N Aulassulsyiuinteligniu uazll vector<pair<string,string>
> parent tngil parent[j] first .uweves parent [j].second Wdidndeulusunsuiiinisedoves auidulesnun uazuen
sl maudilasing Qeedlaslafivau Alifesiun)

A9819%U name = {“John”, “Jack”, “Leo”, “Eric”, “Robert”} father={(“Leo”,”John”), (“John”,”Eric”),
(“John”,”Robert”), (“Robert”,”Jack”)}

Output e

John is a grandfather with the following grandson(s): Jack

Leo is a grandfather with the following grandson(s): Eric Robert

void printGrandfatherGrandson(const vector<string>& name, const
vector<pair<string,string>>& parent) {

// WBulanndl

v o A =

(5 AzUY) dvmsuaata CPaqueue<T> W isldanunse “veg” Joyaddu q wendndifieg i vive Mneundld ey

U kYl

ariduiiunduliiiu class CPuqueue Aefaidu T get_kint k) FsazAudrdoyaiioglu queue 1udiudl K aaniauas (u

v

i k1Ju 0 Avunetiafiue wse front() tues) ferduilazaeslavilirvesaundnly queue Wasuulas

template <typename T>
class queue {
// eaaivihauldauusnivnegns Wildndeuusnmsiudiy mudefvundiuuy

protected: T *mData; size_t mCap; size_t mSize; size_t mFront;
public:

T get_k(int k)

{

// daldadii

}s
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10. (10 Azuun) WidaAndouilaidy .make_unique() wisndlulu CP:vector fivilvideyanianfulu vector Tnuauly Tnefiausi
Uiﬂﬂg%uﬁwé“whﬁu WU <AB,ACAD,BX>make uniquel) faalel <AB.CDX> sy <BACDX> %o <ACD,BX>

Wudu lnaruidasenly class visadendulaglu STL #Sa CP Medu saudeiusanHandudy q ¥a9 CP:vector aag

siuiu
class vector{
public: typedef T* iterator;
protected: T *mData; size_t mCap; size_t mSize;

// eaaivihauldmudsnivnegis WHdndeuusnmaiiauiy audeiuaauuy
void make_unique() {
// WBulanndl

}
}s

1. (15 azuuw) Tanddeiifumaidousmaiisiaesnmsviuvesssuudanianasuuuesulal ssuudanawasagyimdhiliu
Lwaaﬁpﬂsﬁdﬁmﬂmzw UarTeIsUNIT playlist %’ﬁLﬂuiwEJm'ﬁsumL‘waQ‘ﬁ'Q‘L%’Lﬁaﬂmmmwmﬁiﬁwﬁ’mﬂuizwLLﬁamﬁwia
fududduresmas playlist wiazdutuariidounnseiu L’Ja?%LéNWQLWM‘Sﬂ Hiaudzilanasiiay playlist Fatuszuy
wHosanInAurdayamasmeusiay playlist ¢ uenand wedldilanasauita playlist udh ssvvaetuduaunfifinass
azinasléilay wazszuvamIaiy Medeveanasiiuan k wasidnisiaugsanldee
Ty UAaNE MusicLibrary Fafluznseioludl
® void add_song(const MP3 &mp3, string artist, string title) Lﬂumnﬁ'wﬁa;ﬂaLwawﬁjﬂﬂslmwu LVaLFIaINGS

Uszneushedeyaaudinu fe artist @efatiu) title (Jowmas) uaz data Sadudeyauszian MP3 Jefivunalugiunn (~
50MB sia 1 was) inasusiazinasarififofatuuasdomassniuiadwioniuy
® void add _to playlist(string name, string artist, string title) Junsifimasdenaradiluly playlist Fo name 1wadus

aviwasaglu playlist lvangdu SudsziuinaslifinaSenilaiduiilneinasdnanidsliinegnisen add_song umeu
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® vector<MP3> get_playlist MP3(string name) iuflsridufiaggnizenldifiossidumnadlu playlist Fo name fleridui

Y

£ a4 '

efBafuAT vector Fausenaumedayadiu mp3 veunadudazinatly playlist Asnan Sudseiuiiazliinigten
larduillaed playlist name gelilaasravunnuiuen Wedenilesidull masusdazinatly playlist dugniau 1 ASe
® vector<pair<string,string>> get_most_played(int k) {uilsiduiinzauadoyadufalunasdoimasinuau k asiign

wuinniige Wisevine k 91asannniwasiifeglussuuiduls

Tulangdeil Wesnuwuuaaalnemiainlnamasazimasiudvuneivguin wasmausdazinasenaazeglu playlist lavane
du duaznanensy nenenulayabildilentesian wenvni Widdvinlesnndussuvesulad S1uiuwas uaz Suu

playlist Hudidruaunnn amnndlinei@ou TAdsulinundwenseawunuil (i1 8) ity
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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 these two 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<ValueT>

Element Access

operator[] (size_t n);

Modifier

void push_back(const ValueT& val);
void pop_back();

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

const ValueT& val);
InputIterator first, InputIterator last);

Class set<ValueT>

Operation iterator find (const ValueT& val);
size_t count (const ValueT& val);
Modifier pair<iterator,bool> insert (const ValueT& val);

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

iterator erase (iterator first, iterator last);
size_t erase (const ValueT& val);

last);

Class map<KeyT, MappedT>

Element Access

MappedT& operator[] (const KeyT& k);

Operation iterator find (const KeyT& k);
size_t count (const KeyT& k);
Modifier pair<iterator,bool> insert (const pair<KeyT,MappedT>& val);

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

iterator erase (iterator first, iterator last);

size_t erase (const KeyT& k);

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 ValueT& val); // add the element
void pop(); // remove the element

Class queue<ValueT>

Element Access

ValueT front();
ValueT back();

Class stack<ValueT>

Element Access

ValueT top();

Class priority _queue<ValueT, ContainerT = vector<ValueT>, CompareT = less<ValueT> >

Element Access

ValueT 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);




