3" uEpa
Kalokaipivo kaun yio pikpoug 2023
Discord: MavrosOplarxigos#0428

Kodokaipvd kapm yia pikpoug 2023 19/7/2023



[Ipoypapupa

> STL map
» STL priority_queue
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Black Box — Mavpo Kovutl

> T'ta T1g Sopég Ttov Ba Sovue onuepa 6ev Ba SElEOVPE TLWG AVTEG
CAELTOVPYOVV OTA TLAPAOKNVLO». O KAVOUUE OTTAN] ava@opd
OTNV ETLOTNHMOVLIKY) ovopaoio TG SOUNG TTOL XP1oLUOoTtoLELTAL
KoL TNV L8€A TOUG TLOAD YEVIKA.

> [IpWTLOTOG 0TOXOC Elval va EEpoVPE v TLG
SOUEG oV pag Sivovtal eTolpeg aro tnv STL.

> Apa Ba TIG XPNOLPOTIOLOVHE WG AP KOUTLA TTOV 1] XPNOT) TOUG
Oa pag Sivel kartoLo emMIBLUNTO ATTOTEAECUA.

Kodokaipvd kapm yia pikpoug 2023 19/7/2023



STL map

> IlpofAnua: ‘Evag yiatpog 0édel va amoOnkevoet otov H/Y ta OYm Twv meAatwy Tov.
> (# Tavtotntac, Yyog)
> OEAeLva xpnolyortot)oel yia Sopr arobnkevongn ornola va:

> Elodyelypnyopa v €yypagn KatvoUpyLov TLEAXTN

> Aldypa@eLypnyopa v €yypa@r) TLEAQTN IOV QEVYEL

> Na Bplokel ypryopa av KATIOLOG TLEAATNG EVAL YPAUPEVOGS 1) OXL

> Na propet va aAAdlel To VPog KATIOLOV TLEAATT YPIYOpPQ

[Tola Soun) Ba tpoteivovue Ttov pag Sivetat etotun arto tnv STL g C++47
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Mot

H ovykekpiuevn doun €xeL AoyaplOuikn moAVTTAOKOTNTA WG TIPOGS TO PUEYEDOG TNG YLK OAEG TIG
TLPAEELG TNG:

> Eloaywyn (insert) —

> Alaxypon (erase) —

> Avalnmmon (find) —

> AMoyn Tipns (value modification) —

Aldoyxlon (iteration): dnAadn va mepdow armd OAa Ta OTOLYEL; -
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> To

[w;

LG o€ aUTNV TNV TepinTwon elvat ta Red-Black trees.

> Elval éva mapaderypa avto-eELcoppomoVlevou Suadikov SEVTPOV avaliTnomne.

Kodokaipvd kapm yia pikpoug 2023

NIL

NIL

NIL

NIL

11

NIL

13

17

15 25

NIL NIL

22 27

NIL NIL NIL NIL

Source: Wikipedia

19/7/2023



KAew6t kot Twun

® Exoupe cuoxeTLoNn €VOG HovadLlkoU KAELOLOU pe pia Twpn. MN'avto kat To STL map
ovopddeTal cuoxeTLoTik doun (associative container).

& KAeWdi: Eivat povadiko, dnAadn pmopei va epgpaviletal yovo yia popa Jeca otnv
doun pag.

& Twan: Kabe kAeldi ovoxetidetal pe kamota Tipr). NMoAAd kAe1dia ymopouyv va
ouoxetidovTal ye TNV dLa TLun.

& AmO To mapadelypa pag: # TavtoTnTag, YWOS

& . Apou LOVO pLa popd propei va eppavioted (6ev HTopouy >1
ATOUA VA €XOULV TOV 1010 aplBPo TALVTOTNTAG Kal evag # TavtotnTag dgv pPmopei va
ovoxeTiletal ye >1 vYn)

& [ToAAQ aTopa PropouV va X0V To 1OLo LYOG.
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Apxikoroinon

1 #include

2 using namespace std;
3

4 int main(){

/f map < Tumog kAeibiov , TOmog T1WAG > Ovopa;
map < int , double > hm;

=l h LA
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Elcaywyn (1nsert)

g // Evloaywyr] otolyxsiov (insertion)
168 /f log Tpomog: PE Yprjon Thng ouvaptnong insert
i | hm.insert{ pair < int , double > ( , ) )
12 hm.insert{ make pair( , ) );
12
14 /f 20s Tpomog: pe xprijon touv tehsotn []

15 hm[1661] = :

X
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16
17
18
19
28
21
22
23
24

Awaypapn (erase)

cout << hm.size() << endl; //

cout << hm[ ] << endl; //
ff Aaypadry otoiwysiouv (deletion)
hm.erase( );

hm.erase(15); // Timote &ev Ba yiver
cout << hm.size() << endl; //
cout << hm| ] << endl; //
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AXAayn Twung (modification)

25
20
27
28
29
38
31
32
EE
34
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cout << hm[ ] << endl; //

i ANAayr] TlphAg

ff los tpomog: pe xprion tou teEAsotr []
him[ 1 = ;

cout << hm[ ] << endl; //

[/ pe yprion thnc insert? OXI!
hm.insert( make pair( ] Y );
cout << hm[ ] << endl; //

19/7/2023
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Avadnton (find)

35 [ Avafnitnon

36 hm[ ] = ;

37 hm[ ] = ;

38 /f log tpomog: pe ¥prion tng count

39 cout << hm.count( ) << endl; [/

48 cout << hm.count( ) << endl; //

41

42 /{ 2o0¢ tpémog: pe yprion tng ftind

43 cout << ( hm.find( ) == hm.end() ) << endl; //

44 cout << { hm.find( ) == hm.end() ) << endl; //

45

46 if{ hm.find( ) = hm.end() ){

A7 cout << << endl; // Ba tumwdsl
48 1

49

56 /f 30 tpomog: pe yprion [] povo av defautl value onpaivel dev umapyel
51 if({ hm[ ] 1=8 ){

52 cout << << endl; // Ba tumwbei
53 1

54
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54
55
=1
=¥
58
59
(1% ]
b1
62
63
b4
65
b6
67
b3
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Alaoyion (iteration)

[/ Avdoyion (iteration)
map<int,double>»: :iterator it;
for(it=hm.begin(); it!=hm.end();it++){

h

.IIII -

cout << it-»first << << it-»second << endl;

Kwdkag: https://shorturl.at/jJIENT
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STL priority queue

> [pofAnua: Bdlw Sitd@opa kouTLd pe dStd@opa Bdpn o€ Eva opTNYO Kal BEAW ava Lo
OTLYMT) VA EEPW TTOLO E(VaL TO TTLO PEYAAO BAPOS KOUTLOV GTO (POPTNYO YOV YLK VA TO
BYdAw EEw.
> Apa BgAlovpe yla Soun mov va:
> Ewoayel (push) ypnyopa eva katvovpylo fdpog.
> Bplokelypnyopa to peyaAvtepo Bapog (top).
> BydleLypnyopa (pop) to peyaivtepo Bapog armod v Soun.

[Tola Soun) Ba tpoteivovpe TTov pag Sivetat etolun arto tnv STL g C++47
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Mot

H ocuykekpiuevn doun yla to peyaAUTEPO (1] LKPOTEPO TTOV Bt SOV UE PETA) XPELA(ETALTIAVTA
otabepPo XpoOvo yLa va To:

> Avagépel (top) va pag el molo elval —
> Na 1o Staypapel (pop) —
Emtiong ylwa va prel (push) eva katvoUpyLlo avtiKelyevo otV Sour) xPELa{OUaoTE —

Av Ba BaAovpe N avtikeipeva otV Soun mota Ba elval n XpPOVIKN TLOAVTIAOKO TN TA;

Av €xovpe N avtikelpyeva otnv dopn o1 kot BEAOVUE va Tar BYGAOVUE ATTO TO HEYAAVTEPO
OTO PIKPOTEPO;
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4
[lwg;
> To LLOLG € AUTNV TNV TTEPimTwon elvat o Zwpog (heap). Max Heap otnv
default vAomoinon t¢ STL.
> Aevtplkn doun).

> ALA@POPEC VAOTOU)OELG LLE TNV TILO KOLVI] WG SLASIKO OEVHPO.

Source: Wikipedia
© 0 2
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Apxikoroinon

Max Heap (to peyaAdtepo otV Kopu@n)

b // MAX HEAP
7 ff priority queue < TUMOC QVT1KELHEVOU > OVOUQ;
8 priority_queue < int > q;

Min Heap (To HKpOTEPO OTNV KOPLPN)

g
18 f{ MIN HEAP
11 [/ priority gqueue < tumog , vector < Tomog » , greater < TUmOG > > OVOQ;
12 priority queue < int , wvector < int > , greater < int > > min_g_example;
13 priority queue < int > min_g minus;
14
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15
16
17
18
19
28
21
22
23
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Elcaywyn (push)

//{ Evloaywr otolxeiwv
inta[]={ ’ ’ 3 3 }_-
for{int i=0;i<5;i++){
q.push(a[i]);
min_q example.push{a[i]);
ff xprion teAsorrh - yia Ttnv min_g _minus

min_q minus.push{-a[i]); // e.g. -2 < -

19/7/2023
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[TIpooBaon/Awaypapn kopv@ns (top/pop)

while(!q.empty()){

25 cout << g.top() <« ;

26 q.pop();

27 1

28 cout << endl;

29 /!

38

31 while(!min_g_example.empty()){

32 cout << min_q example.top() << s
EE min_q example.pop();

34 1

35 cout << endl;

36 ff

37

38 while(!min_g minus.empty()){

39 cout << min_q minus.top() <« ;
48 min_q minus.pop();

41 1

42 cout << endl;

43 ff-1-2-2-4-

a4
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Avakegalaiwon — EntAvon tpoAnuatwy

& IpoBAuatayla map: (30 minutes solving session - 30 minutes analysis)

https://codeforces.com/contest/855/problem/A

https://codeforces.com/problemset/problem/1703/B

https://www.spoj.com/problems/RPLD/

& IlpoBAuatayla priority_queue: (30 minutes solving session - 30 minutes analysis)

https://leetcode.com/problems/kth-largest-element-in-an-array/description/

https://www.hackerrank.com/challenges/jesse-and-cookies/problem?isFullScreen=true

https://www.hackerrank.com/challenges/gheapl /problem?isFullScreen=true
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Avakegalaiwon — EntAvon tpoAnuatwy

[MpoBAuata ylax maps:
(30 minutes solving session - 30 minutes analysis)
- https://codeforces.com/contest/855/problem/ A (naive A0om VS AVom pe maps: ToAVTAOKOTNT)

- https://codeforces.com/problemset/problem/1703/B (naive Avom -> ivakeg, A0om pe maps, GUCIHTNON YLATi TPOTHOVHE
nivakes avti maps oTnv TpoKeEVN tepintwon Kat wowa aAlayn oy ekpwvnon Ba Hag 06nyoUoE 0TO VA XPT|OLLOTOWCOVLE
maps avti Tivakeg).

- https://www.spoj.com/problems/RPLD/ (A0om pe map, AVon pe Ta€vounon Kot mTivakeg;)

[TpoBAuata ywa priority_queues:
(30 minutes solving session - 30 minutes analysis)
- https://leetcode.com/problems/kth-largest-element-in-an-array/description/ (solve this with priority_queues)

- https://www.hackerrank.com/challenges/jesse-and-cookies/problem?isFullScreen=true (very simple priority queue
implementation)

- https://www.hackerrank.com/challenges/gheap1/problem?isFullScreen=true (upsolving, 2 priority queues: how to delelte the
element linear vs logarithmic)
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