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eint x: |x] <2x10°
e long long x: |x]| < 9x10%°

+float x: & 6 UBEE
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e double x: ¥ 15 fUisHEE
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Big O

* Big 0 3_RTNZA

f(N) = 0(g(\))
< IM,c > 0.VYN > M. |[f(N)| <c-|g(N)|

- BEEREN BEOANFKE  FEEE c F5 c- |gV)]
RKIRER |f(N)]



Big O

« BIUME TR R EL f(x) = x2+x + 1

£ x RAWRE - TERE ]

&

B EHA/NES

27518

« ERFFAMCILER f(x) = 0(x?)



Big O

IARES N BRIVEHES :
. 0(1) < O(logN) < O(N) < O(NlogN) < O(N*) <
O(kM < O(NY) <0(NM)
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2iE /O
 —REREWE

-cin/cout
-scant/printf




=hel/ O

« HIREEER cin/cout FETE main BFI—FEWBIIA :
-10s::sync_with stdio(false
-cin.tie(0

WS %%E+RE:'E$)J(H?_E_1H Bl cout EE flush (FB4EE
5 AV A A 8 1 2

 C++ AERITER 'ﬂEE std: :endl ' B =Rl
flush - EFMH"\n'EUT

c WBAERMA cin/cout * scanf/printf

s NRIRIER scanf/printf FBELBERE




=HiE /O
« FTLIYRAY code OJBE—RBHYA=

#include <bits/stdc++.h>
#define endl '\n’

using namespace std;
int main() E

int n, m, 1, Jj, k;

ios::sync_with_stdio(false);
cin.tie(0);

return 9;
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= H STL

- STL Z74 Standard Template Library

-BERBMEEMRBHRZR

« STL oA STL EE

- 23m STLSTL X alAE®E STL & E

« 220 STLSTLSTL X oJPAE® STLEE

o JRM STLSTLSTLSTLX OJLAE#R STL##E
+ AT STLSTLSTLSTLSTL X G EF STL 1€

« EERAERAL - LEEGFAIRY

P IRINER
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Vector

e vector WiELCERE FARIMES

« A FABEFZZ STL HWERGIBER

 #include <vector> // Eith STL BI5| A EEE{EL
« 555 : vector<int> v; // AHFESA/N
°TE$T-_£L£ v.push back(123);

l rndex o (1 (2 |3 Ja

Value 123

« RO A v[e] KEUFE(E 123




Vector

v.push_back(23);
v.push back(3);

\\\\\\\

Value 123 23



Vector

v.size() HUEXR/N
m---m

Value 123 23

v.size() ==



lterator(Z M &8)

» FUZFAPIIEE - OILGR 212 R N058 bR
s EHRIERES g - W vector ~ map - list




Iterator )%

vector<int> v;

vector<int>::iterator iter;

for(iter = v.begin(); iter != v.end(); iter++) {
cout << *iter << endl;

}
// v.begin(): v RVRBIRNII
// v.end(): v FRImMIAL + 1 (AREEGE)
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String

e string MELLCEHF AR char str[n]
« 5% : string s; // ARAFESEX/)N

« IREJLIETE cin >> s =& cout << s
-t OJPIEEIEE s = "cecns”
E@IMIIHI“IEI

Value

« fROJLAFH s[0] RHUE'c'




String

m---m
Value
« fREIBLH s.length() 2KEVE s AYE

*s.length() == 4

Rl

i



String

evector #EBHIETKRE string 18 - 1 :
-string: :push_back()
-string::assign()

« O] PIFE string BAIZERY char[] BIF &

-string::c_str()

i
%

estring WOILIE&EMI s = stra + strb
- ER0 DI EER(ZE=ZRES)




getline

cin.ignore();
while (getline(cin, s)) {

if (s.empty()) break;

}
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Queue(T451)

« SofEST L - WHEE AR B4

o BN 2R A Stack - Linked List BELIRYIER/E
* push()

Y pop() Back Front

* front() L‘x, Dequeue
o empty() Enqueue \1
*size() I
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Queue 1E

#include <queue>

BN -
g.push(“c™);

push("c"). 1

push("n");
push("s"); front

.front(); // return "c"
.pop();

O O O O O
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Queue #1E

while(!qg.empty()) {
// do something

}
while(g.size()) {

// do something
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Queue # 78

« Uva 10935
- B2 H AR :

IBEAE—=E 528 A—E n (n<50) EREE n k& -
PP amaRit 1 2 n - BRIBIED R ]EHWE@HEE’%F%@HULJ ’
I/ EIRZNE - NEIE ¥ﬁ)ﬂZZ%IEHHﬁE’JH§7E£Z§UH§E’JE—EEHﬁﬁ
2R N IR - ISR —RENRET -
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L L

EECTDAN

Input:
7/

Output:
Discarded cards: 1, 3, 5, 7, 4, 2
Remaining card: 6



Stack(f 2 - #HE - %)

« BIES L - IVRILRAEFER
* push()

* pop()

* top()

empty()

esize()




3 Pusm
n )

6
S Push
4 Push 5
4
3
2
1

2 \ Pus 3 g
Push 2 2 2
1 1 1 1
5]
/ Pop 5
5 / Pop =4
4 4 / Pop 3
3 3 3 / Pop 2
2 2 2 2 [ Pop
1 1 1 1 1
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Stack &= 1E

#include <stack>
stack<int> s;

. pus
. pus
. pus
. pus

nhn v nun nh " " n

(7);
N(8);
N(9);

n(3);

.top(); // return 3

.pop();
.top(); // return 9



Stack #&1E

while(!s.empty()) {
// do something

}
while(s.size()) {

// do something
}
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JIH

Stack 1z

 Uva 514
- B H 7R :
5 K B2 A FE 2K

l
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https://onlinejudge.org/external/5/514.pdf
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List(#E 45 5= 51))

5% /= [ e L

L &R ol LA

* push_bac
* pop_back

* back()
* front()

<()
()

* push _front()
* pop_front()

*insert()
*erase()



List #=1E

#include <list>

list<int> 11;

li.push _back(3); // 3
1li.push_back(4); // 3<->4
li.push _front(2); // 2<->3<->4
li.pop front(); // 3<->4




List #=1E

list<int>::1terator iter;
for(iter = li.begin(); iter = li.end(); iter++) {
cout << *iter << endl;



List Al &
FREITEXREE 4

B
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https://neoj.sprout.tw/problem/21/

set

- 2H2 FERHNESERE
- TTRAEEE - Kl {1, 2 2, 3,1} =11, 2, 3}
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set

- 2H2 FERNESERE
- TTRAZEER - HIWN{1,2 2 3,1} =11, 2, 3}

s TR ZBIWBABR(SIEE RN

EA - M - B3 EREDS Olog N)




set member function

insert(a)

HAJTT= a

erase(l, r)

I, & ENITERBER -

erase(a)

BIRITR a

< N

0 | r BUBES iterator



set member function

find(a)
teMITER a A Es © & a AFERI[EE end()

count(a)

L= a =G FHE



set &

int mints = {75,23,65,42,13,75,65
set<int> myset(myints,myints+7

for (auto it = myset.begin it != myset.end it++
std::cout << ' ' << *it

Output:
13 23 42 65 75 // #%FBES~
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CF 1157A Reachable Numbers
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https://codeforces.com/contest/1157/problem/A

CF 1157A Reachable Numbers

m I EEABLIRBIET
RAETTAEE HEL f
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https://codeforces.com/contest/1157/problem/A

CF 1157A Reachable Numbers

m I EEABLIRBIET
RAETTAEE HEL f

PR ZRER f ERME
EFRE 10 BART - 2R E0M 9 R 1
FRULER n - AETRIE f 85 E S O(log n)
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https://codeforces.com/contest/1157/problem/A

CF 1157A Reachable Numbers

oI EERBNET  IAZELIRAE RBIEZF [
set<int> S;

while(!S.count(n)) {
S.insert(n);

nN++;
while(n % 10 == 0) n /= 10;

¥
printf("%d\n", S.size());
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https://codeforces.com/contest/1157/problem/A

map

- =z (key)E (value)# (painl—1EEE

» B{E =& Z pair
« B set — 1k - B pair E8F

@A - MR - B8 EMEZES O(log N)



map

map<char,string> mymap;

un

5| AR

7/

o
i
CRt
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map

map<char,string> mymap;

myma
myma
myma

]="an element";
1="another element”;

]=mymap[ "b" |;



map

map<char,string> mymap;

mymap[‘a’]="an element”;
mymap[ 'b' ]="another element”;
mymap[ ‘c' ]=mymap[ 'b"];

cout << mymap['b']; //another element
cout << mymap['a']; //an element



map Vv.s. array

mymap[ 'b' ]="apple"”;
cout << mymap['b’];

AT ELHUE R ERTE F5O(logN)



map Vv.s. array

mymap[lbl]="apple"; a[@]=18;
cout << mymap['b’]; cout << a[@];

AT ELHUE Y #£21E R50(logN) AT ELHUE HYERTE A50(1)



map Vv.s. array

HIFERE =57 &1

int a[5] = {3, 7, 2, 7, 5};
\ 25| IR

BRI RIAE



map Vv.s. array

* 7 array & : JHIEEZEI =51 =51
ENZEOLIBHER int a[5] = {3, 7, 2, 7, 5};
Fqg/ijégﬁﬂ/\ﬁg/_\%glzgﬁaﬁi \ \

=5 | BRE



map &

map<char,int> mymap
mymap| ‘b’ | = 100, mymap| 'a’' | = 200, mymap| ‘'c' | = 300

for (auto it = mymap.begin it != mymap.end it++
cout << it->first << ", " << 1it->second << endl

LT

a, 200
b, 100
c, 300
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CF 1133C Balanced Team
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https://codeforces.com/contest/1133/problem/C

CF 1133C Balanced Team

BIHFEEERE skill fiyzzEZ /D skill fHZES 5
AUEEEEBEZ /D skill BHE skill B4 5
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https://codeforces.com/contest/1133/problem/C

CF 1133C Balanced Team

BAEEDERE skill YsaBEZ /) skill lHZEZA 5
AUEEEEEZ D skill EBE skill HE4 5

for(int 1 = 0; 1 < n; 1++
scanf(“%d”, &ali
for(int k = 0; k <= 5; k++) cntlalil+k]|++
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https://codeforces.com/contest/1133/problem/C

CF 1133C Balanced Team

ALCFHE x IZ0AE cnt[x] EEEZ skill EEZER S

= HE & B Ro Bk E &K

int best =1
for(int 1 = 0; 1 < n; 1++
best = max(best, cnt|alil
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https://codeforces.com/contest/1133/problem/C

CF 1255C League of Leesins
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https://codeforces.com/contest/1255/problem/C

CF 1255C League of Leesins

]

=18

Competitive Programming

IRE

hrIBl+ (1,4,2),(4,2,3),(2,3,5)

S 2%l 1,4,2,3,5
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https://codeforces.com/contest/1255/problem/C

CF 1255C League of Leesins

2 B PruBl-r (1,4,2),(4,2,3),(2,3,5)
o] DURBE RS 25 1,4,2,3,5

MRZRHF 3 - RABogEREE 4, 250< 2, 5
BIIRZE 1,50 TLX TRIFIEREZ 4, 2H 2, 3



https://codeforces.com/contest/1255/problem/C

CF 1255C League of Leesins
MRZZEF 3 -

~AMECEEREE 4, 282 2,5

BWORZE 15 TLX rRFIEEZEE 4,2 M 2, 3
scanf ("%»d%d%d", &x, &y, &z);

tp| {X, y}_.ousn_oac<(z),

tp[{y, x}].push back(z);

tp[{y, z}].push back(x);

tp[{z, y}].push back(x);

tp[{z, x}].push back(y);

tp[{X, z}].push back(y);

Competitive Programming
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https://codeforces.com/contest/1255/problem/C

CF 1255C League of Leesins

B2
RRBE

Competitive Programming

5 1 E

A 1

] tp HEL

N —1E

]

2= pl, p2 -

2F
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https://codeforces.com/contest/1255/problem/C

CF 1255C League of Leesins

bool vis[maxn] = {};
for(int 1 = 0;; i++) {
printf("%d ", pl);

vis(pl]| = true;
if(i == n-1) break;

auto v = tp[{pl, p2}];
pl = p2;
} p2 = vis|v|[0]|]|? v[1] : v[O];
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https://codeforces.com/contest/1255/problem/C

CF 1255C League of Leesins

SEEREINNFR £5_BFEWM
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https://codeforces.com/contest/1255/problem/C
https://hackmd.io/@nckuacm/HyiqDuJSU#%E7%AF%84%E4%BE%8B-CODEFORCES-1255C-League-of-Leesins%EF%BC%9A

priority_queue

- BFTXF (priority queue) 23! (queue) F—1
- BRUIBFTEFHERNBIRIUIE

\\\\\\\



priority_queue

- IB5E51 (priority queue) &3l (queue) BY—1E £
s SRUBTREFRERNBRINKE

- dequeue ERa P EBEERANITE
 front e ER R PRBIAEZRAIITE




priority_queue

- BFTX5 (priority queue) 2%l (queue) Y —1{E%E
s BRUBFTREFAERMBERIONIE

»dequeue B ER R FPEIEERANITE

 front e ER R FEBIEERANITE

I

- FEIEMESFRED O(log N)



priority_queue

priority queue<T> pg

pq HZEMBIEHES -

top()
B ERANITER
push(a)

15 a NNEE TS
pop ()

ZTLEVERA T

i 12 7t B B AR — &

TCRBER




priority_queue

priority queue<int> mypq;

mypq.
mypq.
mypq.
mypq.

DU S
DU S
DU S

DU S

N(30) ;
N(100) ;
N(25) ;

N(40) ;

while (!mypqg.empty()) {
int now = mypq.top();

mypq.pop();

cout <«

¥

Competitive Programming

T << now;

Output:
100 40 30 25
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priority_queue

Bl set LK map — 1% - EEHNTEER) MV EER

struct XXX
Int code, weight
bool operator<(const XXX &lhs) const
return weight < Ihs.weight
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GCJ Kickstart Round E 2018 B Milk Tea
iFEE - BOEAM
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https://code.google.com/codejam/contest/4394486/dashboard#s=p1
https://hackmd.io/@nckuacm/HyiqDuJSU#%E7%AF%84%E4%BE%8B-GCJ-Kickstart-Round-E-2018-B-Milk-Tea%EF%BC%9A

SOrt

FEEZNSES

et —ER

1

15k,

K



SOrt

¥ (e 41 B e

int a/[100];
for(int 1 = 0; 1 < 100; i++)
scanf("%d", &a[i]);

sort(a, a+100);
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SOrt

MRZBEIRERE

struct T int val, num
vector<T> v
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SOrt

MRZBEIRERE

struct T int val, num
vector<T> v

1S B O] COER K 2]
bool cmp(const T &, const T &b
return a.num < b.num
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SOrt

¥ cmp MBI =E2

sort(v.begin V.end cmp

SR EEICERREEES
sort(v.begin V.end T a, ThD
return a.num < b.num;
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Questions?
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