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insert 994 CP::list

erase Va9 CP::list

insert Y94 CP::vector

push_back ¥8¢ CP::vector

operator[ ] U84 CP::unordered_map

operator[ ] U89 CP:map_bst

operator++ U84 CP:map_bst:iterator

begin 98¢ CP:map_bst

top ¥8e CP::priority _queue

pop U8y CP::priority_queue
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2. (5 Azuu) ahnTeidnnsdulavesdiuvedusunsuselil inssiuanuluasunniign Ineliideweglugudey

o

nsal@aduniuludinls n

algifte”) { al(n) a1 JuO(?)

for (int i=1; i<=n; i++) s++;
for (int i=n; i>=1; i--) s++;
return s

}
azglfte”) { a2 (n) a1 Ju O(?)
for (int i=1; i<=n; i++)
for (int j=1; j<=n; j--)
if (i==3)
for (int k = 0;k < n;k++)
S++;
return s

}

a3(int n) { > o n
std::1list<int> 1; a3 (n) e ()(' )

for (int i = 0;1 < n;i++) {

l.insert(l.end(),1i);
l.erase(l.begin());
}
}
a4(int n) { . a4 (n) e Ju O(?)
std::priority_queue<int> pq;
for (int i = n;i >= @;i--)
pq.push(i);
a5(int n) { a5 (n) a1 Ju O(?)

std: :map<int,int>m;
for (int i = n;i >= 0;i--)
mli] = -i;

XXX XK XXX ’é']ﬁﬂ]“' FRKKKKXK XK XK X
[N

audde 3 Wuduludunisdeulusunsy malsulusunsuazdediin syntax Tudufidrdny Tnatawizegnsdisnisizen

function waz argument vaslsiYuILADIGNADY WANIINTUATUUUITUUTHUATN “UTEENSNN” YaslUTUNTUNTEUIN

wxxexx (ESqinanetaniviuasng o Tulandliseumsu nashiimudeatvunasiinadaasuuuuaenaunn ******
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3. (5 AzuuY) AaN@ CPzunordered map el hash LUy separated chaining &l implementation Aauanslutesdisansil
sTeuilaidu void remove_colliding_key(KeyT m) dwsuaanannan Ineflsiduiazaudeyanndfiazsoaivly
bucket Wenfiu bucket Mivzifiudoyaiiil key 1u m wienamdndemilede Warduiagililu unordered map wulidl

Joyawuiu m Hues vnlidlawsidesnisacld key m iinlutu mslddnanivgldwuivlasiae

template <typename KeyT,
typename MappedT,
typename HasherT = std::hash<KeyT>,
typename EqualT = std::equal_to<KeyT> >
class unordered_map

{
protected:
std: :vector<BucketT> mBuckets;
size_t mSize;
HasherT mHasher;
EqualT mEqual;
float mMaxLoadFactor;
public:
void remove_colliding key(const KeyT& m) {
}
s

4. (10 Agwuw) Aad@ CP:unordered map Fa.0u hash wuu separated chaining 3 implementation fauandlutet19819

v
1Y

1 2udyuilendu size_t longest_chain_size( ) dmiuaataningnd IneflaiduiiazAnindy bucket Fudidveyauniigaty

unordered_map WuiiAauevils

template <typename KeyT,
typename MappedT,
typename HasherT = std::hash<KeyT>,
typename EqualT = std::equal_to<KeyT> >
class unordered_map

{
protected:
std::vector<BucketT> mBuckets;
size_t mSize;
HasherT mHasher;
EqualT mEqual;
float mMaxLoadFactor;
public:
size_t longest_chain_size() {
}
s
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5. (10 pzuuw) msiivdeyalurenfinnestuiiSnsiivieyauwuuiisondt cache Aomsifudeyaudndilunieaiud

& = 1 Y vy I3 ' 3 S o = 3 = I o A &

5N 9 el CPU ansnsavihiisliegnesing eeg1dlsiniu cache dusinasdivwiaén Weswnmiieanudnig,

10 9 tuilsinngs wdsendeninarlideyalathaiulily cache

wannsniddunisidendeyaldlilu cache Aandnnisiiiiendn LRU %38 Least Recently Used @adindnnisyinaudiail
Mnualy svuuANiAesil RAM vu1n 4GB Truvieing 4 ves RAM tdussylameduususenan size_t wavdoyaluus
avuvaluuszinn char Tunsvheuiiu CPU as5asue RAM Taesyysumianng o unlif wavdosnisdoya char nauly

9 cache Busiusing cache Teiliifidayalaae cache anunsaivtoyalaliiu n sumds We CPU doanstoya
° 1 ) ° | Ay ° o i 3 = LYy A’ A v A’ vy
Fuvtia addr Wy cache agvinnsnsavaeuiteyadurisinaiulilu cache visely 18 AvzAurdaya char Miuld
Wifiu CPU usien cache liifidayasuviadiandnisy cache sgdoaienilandu char get_memory(size_t addr) #4aza1ue
N RAM @4 siwntis addr uwdaheadnsaenanfuld CPU nfenduiuadisnadliludaes

' =3 = <Y Yo o 44' ¥ -3 o ' N = < v 13
ae19b3innY WewaN cache Wutoyaladnin e cache awspafiudayasumis addr Wi Ine? cache Wivdeyaliasy

o i3 £ 1o 1

n fuds wazdeya n dilulifdumis addr og cache azsesfiadayaiiAvlily 1 dudielidndmsuiutoyalmi cache

wiisdoyaiil “gndenldlusindulnaiian” u3e Least recently used fisluifues
safunana LRUCache Ssshaesnsviaues cache dafildesunednadiu Tne LRUCache thisdodiflaiduseeluil
® |RUCache(size_t n) 18u constructor %ﬂ%’Uﬁﬁu’Ju%}a;ﬂa n 7 cache ansaufuls
® char request(size_t addn) Wuilaiduil cpu axiFenld cache ilenmdstoyaiiulilu RAM i fiumis addr Tne
‘171@ﬁ%’uﬁnﬂﬁn%éfanﬁwmummﬁiﬁizqﬁ flefFuiannsaBonldiaidu get_memory 161
*» ggliiwgnmndeou request Wdalunisieudu o(1) uddilaild Avelhideulisaigauindiaziinla *»
a. 9988U"w data member fine 9 Adlunanaiieenuuutu 118 member axlsthe waz urazfvhuihfiorls

Aludadenldusesnndinlssanan

b. 293U181 request Huvhuegalsingduay nisunsitasgiuseandamlunisvinenu
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6. (15 Azwuy) HlAnvasraanliasnsdsnaan iunad

template <typename T>
class node {
public:
T data;
node *prev;
node *next;
node ()

data( T() ), prev(this),

node (const T& data,
data( T(data) ),
}7
class list iterator {
public:

node* ptr;

list iterator()

node*

prev,

prev (prev),

ptr ( NULL )

list iterator(node *a)

next (this) { }

node* next)
next (next) { }

{1}

ptr(a) { }

list iteratoré& operator++()
ptr = ptr->next;

return (*this);

{
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list iteratoré& operator--() {
ptr = ptr->prev;
return (*this);

}

T& operator* () { return ptr->data; }

T* operator->() { return & (ptr->data); }

bool operator==(const list iterator& other) ({
return other.ptr == ptr; }

bool operator!=(const list iterator& other) ({
return other.ptr != ptr; }

bi

class list {
node *mHeader; // pointer to a header node

int mSize;
bi
a. (5 Azuuw) asuilandu Ust_iterator insert(list_iterator it, const T& element) ¥o3AaTd List %nﬁwmstﬁmmm%uﬂa

element wnlunsumus it ludas

b. (10 Azuuw) auyAidileidy erase(list_iterator it) vesnana List avinisauteyansyylas it eenandadly
s Teuilaidy list_lterator moveTo(T data, int position) flsiduiiviiniséne data ludssunisiiszy humisiwiy
Funtsneudl data azlaudne uazvealiiuegnds header neftioinegishuniuues 0) fwituisifisudmeismadsyymumiad

data §¢lyU
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7. (13 azwuw) ieanafldilou priority queue vasd wIwAN medy JlAasadl

class priority queue {
protected:
int* mData;
size t mCap;
size t mSize;

i

a. (10 msuuw) sudeuilsidu void pop() dwinsiendeyanifirunniigaesnaindy Eudedmadudundssuilaiduly)

b. (3 Avluw) auyRlvidileidy
® void fixDown(int position) Finsénedeyaansdumia position FugulsiEullauninduliesduiusnads
® void fixUp(int position) Bwhnsénedeyansumia position astiliEUlVaundulsedugusnade
g uilendy void changeData(int p, int data)

Fagyhnsideudeyadisiuvus p ves mData Ty data @sweviiaiauds lassadideyaindieiondugued)
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8. (5 pzwuw) Wildnaa Binary Search Tree Mifinanmslateyadwialuiinuaiu MBoszuinuladusin uaz uiazuudign
He/vdudueglstng
79101113682

9. (5 AYWUL) ISUAUAIY Binary Search Tree NilanwazawmolUll

sndu Yy 12

U ande | gnamn
12 6 20
6 4 8
20 17 22
a B} _
8 - -
17 15 18
15 13 -
18 - -
22 - -
13 - -

i@ Binary Search fiinainnisaudeya 12 17 6 13 sudiau oiSessyivulalusn uay usazUufigndre/an

Wudueglstnag
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11. (10 avwuw) LidEn11m AVL Tree Miinannnisladeyadsmeluinuaiu Fessyivulmusn ua uwiasUniigndne/an

(5 AzLuL) RsuTsnduRltduTuwlLlusulinInalaeduanlanteansil

class Tree{
class Node{
public: friend class Tree;
Node() {data = -1; left = NULL; right = NULL;}
Node(const int x, Node* left, Node* right) : data(x), left(left), right(right) {}
protected: int data; Node* left; Node* right;};
public:
Tree() {..}
~Tree() {...}
void clear(Node*& r) {..}
void insert(int x) {..}
int countNodes() { return countNodes(mRoot); }
int countNodes(Node* r) {

// \dudansail

}

protected:
Node* mRoot;

1

Wudueglstng
79101113682
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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> way list<ValueT>

Element Access
dwiu vector

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

Modifier il
listusz 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 #lélfiamz |[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 queue<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);
10




