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1. (8 Azuuw) udpudiuvedlusunsuivhnsfiniienizdeyaUssnn int ianunandiuls x Jsgnuseniadussinn

fanaluil

1.1 vector<pair<int,string>> x;

1.2 queue<vector<int>> x;

1.3 map<int,pair<string,int>> x;

1.4 vector<map<vector<string>,stack<int>>> x;

2. (5 Axuu) ahnszdsnsdulavesdiuvediusunsuselull insatuanudussanniignlnelidewedlugudmynsaid

uARUYasianls n mufinvuabilulandunazde

21// n is some positive integer
for (int i = @31 < n;i++) { ()( )
pair<int,int> p = {1,2}; T
cout << p.first << endl;

}

22// v is a vector<int> of n elements

queue<int> q; @( )

for (auto &x : v) { __'
q.push(x);

}

23 // v is a vector<int> of n elements

stack<vector<int>> s; ()( )

for (int i = 0;1 < n;i++) { —
s.push(v);

}

24 // m is a map<int,int> of n elements

vector<int> v; ()( )
for auto(&x : m) { —
v.insert(v.begin(),x.first);

}

25 // v 1is a vector of n elements

while (v.empty() == false) { ()( )
v.erase(v.end()-1); o

}

o o

3. (5 Avwu) anfvduvedUsunsuatiuiiinadiuanstivindy dWelilusunsuvhnulaedsnsnsiiuladudafissy



4.

L@vUsEIEN il cret
3.1 0(n) vector<int> v;
for (int i = 0;1i < n;i++) {
v.insert( »1)s
}
3.2 @(nz) vector<int> v(n);
for (int i = 0;1 < n;i++) v[i] = i;
for (int i = 0;1i < n;i++) {
find(v.begin(), v.end(), )
}
3.3()(n) priority_queue<int> pq;
for (int i = 0;i < n;i++) {
pq.push(i);
Pq. 5
}
3.4 O(n) map<int,int> m;
for (int i = 0;1 < n;i++) {
m[ ] = ;
}
3.5 0(nlogn) set<int> s;
for (int i = 0;i < n;i++) s.insert(i);
for (int i = 0;1i < n;i++) {
s.
}
(8 Azuuw) sufuduvedtusunsuaduihadudsidivniudielilusunsurhoumuilandssy
4.1 auteyadil 2 venaN vector<int> v
v.erase( )
4.2 fasidnin “YES” fvewledian x oglu
vector<int> v sula o Ald ondudumia | iF (Find( sveend(), x) == ) {
wINGN cout << "NO" << endl;
} else {
cout << "YES" << endl;
}
4.3 ﬁwuqmmaimﬁy’wumaﬁagﬂa‘m set<int>s | int sum = @;
Teglusfauus sum for ( ) A
sum += X;
}

4.4 vl queue fideyamdaliuinnd 3 6

while ( ) {
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q.pop();
}
4.5 ﬁumﬁﬂaaﬁqﬂu priority queue<int> pq | int getmin(priority_queue<int> pq) {
while (pg.size() > ) pq.pop();
return
}
4.6 auteyamiil Key Afldtieegnoonain
map<int,int>m m.

5. (5 Azu) AnakNugiiiiteuansdnuMzlarA1ve data member lulassasnsdeya ndwnilusunsuldiuauauads

gavneluusiavtadissialuil

50 | vector<int> v;

v.push_back(1); mData mSize mCap v
v.push_back(2); 3 4
v.push_back(3);

// feg 11213

5.1 | vector<int> v;
v.resize(5);

52 | vector<int> v;

for (int i = 0;i < 8;i++)
v.push_back(i);

for (int i = 031 < 4;i++)
v.erase(v.end()-1);

53 | stack<int> s;

for (int i = 031 < 4;i++)
s.push(i*10);

s.pop(); s.pop();

54 | queue<int> q;

for (int i=0;i<3;i++) qg.push(i);
for (int i=0;i<2;i++) q.pop();
for (int i=0;i<3;i++)
g.push(10);

55 | vector<pair<int,int>> v;
for (int i = 0;i < 4;i++) {
v.push_back( {i,-i} );

}

(10 Azluw) Tngusniuad nldaunsadSeudiou CP:stack a@osimla o lailasuinimdetesnindu Tulandded Tiidn

WLUSNstiuAana CPustack Livelwanunsaiseuiisunule Inglideu operator< ve3 CPustack lneilnanng

[

Wibuiileu CP:Stack<T> @036ia s1 fu s2 fell viualil a way b \Judeyasileguugn (top of stack) a4 stack s1 uaz

U v A &

s2 MuaRU 1s1avweniansadunsdang o feil n3dlfl 1 Snninisaes stack lifideyadisinaned (Fewdu stack A1g

Y Y

v
o Y

14g)) 1519889 dIsde4 stack dANvinu N3N 2: M stack la stack wils Feyaminana uidn stack lifiveya 15192
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fl71 stack fnlifiteyatiu dosnin stack fndideya NN 3: Wevia s1 way s2 Adayadifiang s ¥n a < b 1513vaguh

s1 oundn s2 wAdman a > b 15719za3UI s2 Ueendn s1 gaving win a == b ud2 1519EAMUAIT s1 < s2 Asale s1” <

@

s2’ Wiy Tne?l s1” fie s1 Av1n1s pop Yeyaiislunilaiy uay s2’ fie s2 M5 pop Yeyarislunileiguriu
Fegadu aunili s1 Ideuaidu {1,2,3} uae s2 Ieyailu {2,2,3} Inefl top of stack Fedeyadivinan wavasulia

s1 198N77 52 WANINIT s1 = {1,2} wag s2 = {2} 157928871 s2 Heunin s1 Wudu

template <typename T>
class stack {
protected:
T *mData; size_t mCap, mSize // vudszne data member fisfiu
public:
// eanaiivhauldnudsnivnegns lneiaidudu o fldszylimeussudaniinszany Wildadeuuinisdfiudiy suderimuasnuy
// Widsudniladdusingnsd Tivihauligndes
bool operator<(const other &s2) {

7. (10 Azuuw) aiuuInshiiuaaia CP:vector lnalillisu constructor WkLAN AB vector(const queue<T> &) FIALAT

vector Nitayauseneumetoyanielu queue tuimualaglviSesddudayaainyieds nandfie Teyadiiiegvinefn

yrRosegiives 0, Joyadinewnefiegted 1,.., Teyaiivhivzegvosgavinglu vector hdunadn g duldunniduwuy

q

const aatuisliausainsunly g la

template <typename T>
class vector {
protected:
T *mData; size_t mCap, mSize // wwuszne data member iudu
public:
// eanaiivhonldauusnivnedne lneiaidudu q fldssylifieussudaninssay Wiiandeuuinmsiindgy sudermuadnuy
// VWidsuduiladdusingnsd ivhaulignees
vector(const queue<T> &q) {

1
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uTyuUAaNE MultiAuction Gedeafiusn1s (public member function) aeselull

'
a v A

® void open_auction(string item, int qty) Lﬁuﬂwsﬂmﬂﬁz;&aaumﬂua item 97U2U gty Fu (Fulsyiui msden
open_auction wiazawiu item a¢ldgriuas uay gty fenduuinaue)

® void add_bidding(string user, string item, int price) Lﬁuﬂﬁiisuiﬂm‘ﬁa user ¥iMsiauesIMTeauAde item @
5101 price (uuseiui item tuasdu item AimadaUszyauduasdslitansussyashiy)

® vector<pair<string,int>> close_auction(string item) LfJumﬁJmmSUizga IfﬂEJizUU%@fEJdﬁuiwmwaﬂﬁﬂ%’ﬁgugﬂ%

S v =

avsluns¥evesdngnd lnednsaeunuludadldluiduiigndes wagsiemsnfuuniulzdousswnduagegnsios

LUy

Tuslariduil AamanansaSenldiles®u bool ask_user_confirmation(string user, string item, integer price) o8
Huilaiufiagyinnisnalussldde user flduseya item dos1an price 1531 asBudunistoduddinanvidelsl &
yngldEudu flaiduifasfuen true wili

91Nf0819N"5UTEYA iPhone fuvuduauaeaedos MsiFen close_auction(“iPhone”) thu azfimaniluds
user sudFutneu ausAdifonuamidienan 12 uw uay Wonuaumediesnan 10 v Tegrsfaslaly
a3 uiislenuludiadnAdesan 10 U way aumesea 5 UIMud ﬁﬂﬁjﬁué'fu ferduiinasosBuandu |
“aufnn”, 10}, (“aurne”,5) } Wudu
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8.1 2995U18 data member A4 9 NlgluaaIENDIALULTU 118 member aglstng wag wiazAviwiezls viluds

EanltusenneUsaanan?

8.2 3TyuAA1E MultiAuction mutenmuailtaseylitheiu dmnnilienlineleu iideulidundwemin 7 winlu
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(7 azuuw) Tueillvilidnifiuuinig ves MyClass:stack @shiiinldorladou ussindilidueylstng lagliiuilaidudeluil
stack<T> union(stack<T> s2)
Handuiivinissiuvestu s2 Wriuveduawaniisonilsdduild Aenadnsiduawnnlv Ingludiuveadn

v
o

o liauydlaiay 91 awanusazaunnuy lidvesd Wiveduaunnauasaunnieiule)
o adluaunniiFenileaidull afpdegimuuuTaELANKAINS

®  AIUVDIWINIAN 52 AHBIBYAUAIVRIAUANHATNG
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fIDE19LYY DIFLANNIADILVDIRIT

{ top ¢ top
S2
A E
B D
C F
D C
aupnuaansazlasadl
top
A
B
C
D
E
F
template <typename T>
class stack {
protected:
// Wi§ihduusiieglstng
public:
stack() { Y/ /WiReilAndieglu {..} fu duliSsuTesus
stack(const stack<T>& a) { ...}
~stack() { ...}
bool empty() { }
size_t size() { }
J/==mmmmmmm e ACCEeSS -=-=------===-----
const T& top() { ...}
J/==mmmmmmm e modifier ---------------
void push(const T& e) { ...}
void pop()
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A
©

stack<T> union(stack<T> s2) {
// @1 C++ code asell wuspSavtiiieuiunlaouy

}

10. (5 pzuuw) Tutallntaniuusnis vee CP:vector taglmiuiandunalul
vector<T> removeDup()
Hlanduilyinnsie1veeiidn Tuames 900 IUVBILAAL BN MNFDLANTTY SHSUIAMBS ILNARINNSE VBTl ULA?

o

Sndenilsio adrawndunn duwedaenmuddnld aaanseisntues STL Tag

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

public:

vector() { ...} //Wﬁa'jﬂﬁmﬁagﬂu {.} th fanldSeudesudn
~vector() { ...}
[/-------mm - capacity function ----------
bool empty() {. }

size_t size() { ...}

size t capacity() { ...}

void resize(size_t n) { ...}
J/==mmmmmme e iterator ---------------
iterator begin() { ...}
iterator end() { ...}
[[=m=mmmmmmm e access -----------------
T& operator[](int i) { ...}
R modifier ---------------

void push_back(const T& e)
void pop_back()

void clear()

void erase(iterator it) ..
void insert(iterator it, const T& e

Lo Wt Wann Wann
« e e
— o o

{ ...}

vector<T> removeDup (){ //utsn3wmiilé
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11. (8 Azuww) Sanudonisliandeu priority queue Tunies Tneadaann
vector<queue<pair<T,int>>> A/Waﬂﬁﬁﬂﬂﬂﬂsujﬁﬁuum
Tnefidermundsi

o doyafiiu du iudu par

o @ int Ty pair fedn priority Tngloilrndaus 0 Fuly

o yosiiegludnfeniuasiien priority Wi

o il anfiudniivedlufatiudy pair fifien priority W i

o /A awnsaudiineld Adezlilauavsenanameivons

o aiidAayTign fe pair 7ifn priority tosgn Maawdu pair uwsn Wevhnmsaumlunames

template <typename T>
class priority_queue {

protected:
vector<queue<pair<T,int>>> V;
public:
priority_queue() { ... } //Wdendaioglu {..} uinliGetoond
~priority_queue() { ...}
/AR EEETEEE capacity function ----------

bool empty() const {

}

size t size() const {

[ - 9CCeSS =--------mmmm oo
const T& top() const {

[)/-----mmm - modifier ---------------
void push(const T& e) {

}
void pop() {
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12. (10 Azwu) fiuuiion insertat iU cP: :queue wiothdeyaanuaines g uunsndwiumiad k anafall

(Wffe k = 0) Bdnanunsnisenlduinissnegiifieguddlu cp: : queue 3LnEa member variable aqlu CP:queue fAld

template <typename T> |

class queue { queue(const queue<T>& a) {...}
protected: queue() {...}
T *mData; size_t mCap, mSize, mFront; queue<T>& operator=(queue<T> other) {...}
void expand(size t capacity) {...} ~queue() {...}
void ensureCapacity(size_t capacity) {...} bool empty() const {...}

size_ t size() const {...}

public: —const T& front() const {...}
cee 4_// const T& back() const {...}
void push(const T& element) {...}
void insertAt(int k, const CP::queue<T>& q) { void pop() {...}

3
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13, (10 AzuuL) Fufianuvien removeAtk Iy cp: : stack Liiethdeya m feendnnastoulaeusiusmuisn k :nuge

VBINBIFOU (UUAAYRINDITOUAD k = )

GPLIIRN
S S %Au38n S.removeAt(1,2)
A
B
C A
D D

fanannsnisenlduinisineiiflogudalu cp: s stack vi3eid18s member variable lnqlu CP:stack Aldl

Tnensdaivfeyaves CPustack tuwmiloudufiieulupy stack(const stack<T>& a) {...}
stack() {...}
template <typename T> stack<T>& operator=(stack<T> other) {...}
class stack { ~stack() {...}
protected: b901 er!'lpty() const {...}
T *mData; size_t mCap, mSize; z;§§¥tT& i;;?g)c;z:it{{"i}
void expand(size_t capacity) {...} void push(const T&'éiement) {...}
void ensureCapacity(size_t capacity) {...} void pop() {...}

publif;_——_—_——_——_——__—_——_——_—_____—______________

void removeAt(int k, int m) {

1
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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() == 0@

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> wag list<ValueT>

Element Access
dmsy vector

ValueT& operator[] (size t n);
ValueT& at(inti dx);

Modifier #ldéa
listuar vector

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

iterator insert(iterator position,
iterator insert(iterator position,

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

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

void clear();

void resize(size_t n);
Modifier #1¥l4mw: |[void push_front(const ValueT& val);
list void pop_font;

void remove(const ValueT& val);

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 last);
iterator erase (iterator position);

iterator erase (iterator first, iterator last);

size_t erase (const ValueT& val);

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 gueue<ValueT, ContainerT = vector<ValueT>, CompareT = less<ValueT> >

Element Access

ValueT top();

Useful functions

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);



