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e cin and cout

- B ARG I

- MBI 2 ZEEmE
 long long int
o P&l

- memset

- sizeof



cin and cout

s BEREFNERIRE

« RELE scanf A printf 1£7?
- RERZEEEZERS scanf A printf @ IRBFETCEUEREESHETESIE -
- i0s::sync_with _stdio(0)
- cin.tie(9)

a002. sort speed up AC (0.95, 19.4MB) CPP 2019-02-25 1737

a002. sort speed up AC (1.7s, 19.4MB) CPP 2019-02-25 1718



cin and scanf and getline

- ENFAIZERFILEIEFITEZER)
- MRBAFEBNZERIIER - A getline R (BIEEA LLFIT)

- ERBERD - BRVWANEBENFE



long long

« BILERANEUERIERE
- EAEHE  EE int LERVAEERNE - IRBBEFESE MDA B2 5 fOBRIF
- K#A)Z -4el8 ~ 4el8

« PS : 4el8 EfEzRNAMEERBIEECHE P RY 4x1018
« PS: W1XR3%& long long &= ARIE - A2 REEREX BE 1
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o Y9815 : memset

« FREREE EZEBNMA vector‘<any type> ELER
- EZEMEIESRIBEBLTERN "Max N EF KN
- MREZEEZRBEEHLATEN N EEFAN/)WEE - EFFEHEIRRR vector<any type>
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* vector<any_type>

- EjRRSEE
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e string
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vector<any type>

¢

* vector ARZHBHEFRACILUER - JRIINRADEFHRZRE

- vector: :operator[]

- vector::size()

- vector::resize()

- vector::assign()

- vector: :push_back()

- FREAX M © www.cplusplus.com
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« M vector: :push_back() &l
- IREBBXHELIK - JRIEEIEESE ~ #6 - BFE - @iy -



C plus plus s@RBAS & 7T

public member function

sta-vector::push_back
|t:++93 |c++11| (7]

vold push_back (const value_type& wal); |
Add element at the end

Adds a new element at the end of the vector, after its current last element. The content of val is copied (or moved) to
the new element.

<wector>

This effectively increases the container size by one, which causes an automatic reallocation of the allocated storage
space if -and only if- the new vector size surpasses the current vector capacity.

& Parameters

val
Value to be copied {or moved) to the new element.
Member typse value_type is the type of the elements in the container, defined in vector as an alias of its first

template parameter (T).
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plus plus ERABS AR 7T

., Example

/4 wector::push_back go
#include <iostream:
#include <vector:

int main ()

{
std: :vector<int> myvector;
int myint;
std::cout << "Please enter some integers (enter @ to end):wn";
do {
std::cin »> myint;
myvector.push_back (myint);
¥} while (myint);
std::cout << "myvector stores ™ << int{myvector.size()}) << " numbers.‘\n";
return @;
X

The example uses push_back to add a new element to the vector each time a new integer is read.
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C plus plus s@RBAS & 7T

# complexity

Constant (amortized time, reallocation may happen).

If a reallocation happens, the reallocation is itself up to linear in the entire size.



string

- vector<any_type> HBHIBTRE string 15

- string: :push_back()
- string::assign()

s RERISHHFENBETRE - 10 :
- string: :substr()
- string: :operator+=

A
it

« O] string BAIERAY char[] BIFSE

- string::c_str()

qn
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STL oIPAE®E STL &

 vector<any_type> - RIEEHI :
- vector<int> : #&vector
- vector<long long int> : & Hlvector
- vector< vector<int> > : E#vectorfvector
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e pair
- first, second
- sort

e set
- insert

- set::iterator HY operator++ HIGEIEHE
- BE(E set KFHEER

* map
- map: :operator[] HNEBEHE

- iterator BY operator++ HNFRBEIEHE
- BEE map MKFFEET
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SOrt

«5,6,9 8 2 E0ETEH

* a,bc ay aais
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HFBEEFHES a, aa, ay, bc
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- EIEEIEME
- PR AKETRENBER - PEEHIEEE ?

 bool operator< (cont string& lhs, const string& rhs);



string FHF

. Example

Output:

foo and bar are not equal
foo is less than bar
foo is less than or eqgual to bar

ff string comparisons
#include <iostreamr
#include <vector:

int main ()

1
std::string foo

std::string bar

"alpha”;
"beta";

if (foo==bar) std::cout << "foo and bar are equal\n™;
if (foo!=bar) std::cout << "foo and bar are not equalin";
if (foo< bar) std::cout << "foo is less than bar\n";

LA

if (foor bar) std::cout << "foo is greater than barin";
if (foo<=bar) std::cout << "foo is less than or equal to bar\n";
if (foor=bar) std::cout << "foo is preater than or equal to baryn";
return 8;
h
Com,/LLILIVL- I luylulllllllll.y
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vector sort [F 4 &

+ 55 = I$TF judge.cp.cens.io
- ERIRS cons BUBEAXBNAAE mrremn

515 B -

° Ii‘ EEE—*E a002 3 vector<int> a;
5= A 4 int n;

« MBI NR R

« ISminsEBALE LR - int main() {

: cin >> n;
: a.resize(n);

: for(int i = 9; i < n; i++) cin >> a[i];

: sort(a.begin(), a.end());

: for(int i = 9; i < n; i++) cout << a[i] <«
: cout << endl;

: return ©;




SOrt

« F—ETTER" B ERA"BER—IEF
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EE sort

« 2£& cplusplus Ak £ sort NE
- oS =ERUMABE ~/J\75’$

function template
std-:SOIt
template <class RandomAccesslterator:
void sort (RandomiccessIterator first
RandomAccessIterator last, Compare comp);

id s ( RandomAccessIterator last);
template <class RandomAccessIterator, class Compare:
==X

void sort (RandomiAccessIterator first
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EE sort

BEMEAZOIUE any type EF/NR
vector<int> &/

» ABRMZ2 A2 AH

function template

std:-SOIt

Zrlass RandomAccessIterator:
[ Lrs RandomAccessIterator last):

RandomAccessIterator last, Compare comp);

template las
void sort (RandomiccessIterator first
template <class RandomAccesslterator, class Compare:
void sort (RandomAccessIterator first, ACCEess
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e HE17r — CodeForces 1130 B

* Input
3
112233

« Output
9



e HE% — CodeForces 1130 B

* Input

3

112233

« RETREITEL . O
« Output

9




e HE% — CodeForces 1130 B

* Input

3

112233

s RETREIT R : 2
« Output

9




e HE% — CodeForces 1130 B

* Input

3

112233

« RETREITEL 4
« Output

9




e HE17r — CodeForces 1130 B

* Input

3

182233

- ZETREILE : 4+1
« Output

9




e HE17r — CodeForces 1130 B

* Input

3

112833

« ZETREITE : 4+3
« Output

9




e HE17r — CodeForces 1130 B

* Input

3

112238

- RETRBEILE : 445
« Output

9
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*Input GE FERE
4 1 4
41331224 ; ;
4 3
« Output > ; ~
23 X > e
3 4 _—
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Biss— N excel $#1E TEEIF

firg  EEHRE frg  EEHRE
1 4 —) 2 1
2 1 E—) 5 1
3 3 — 6 2
4 3 — 7 2
5 1 E— 3 3
6 2 ) 4 3
7 2 —) 1 4
8 4 —) 8 4
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« EEZRE A vector E vector<inty> KREEER
- KA vector< vector<int> > WEASHELLKE - H1EEEEEESEH

- BREZFCDIFER vector E pair RENERLCER G E
- AEBERE sort ' BA pair B €&/ NERE » ABNEEUERENEFEE
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vector E vector<kint> - ~"N&P

mf
il

5 vector< vector<int> > a;
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1

vector E vector<kint> - ~"N&P

o X1 E 14 int main() {

15 : cin >> n;

16 : a.assign(2*n, vector<int>(2, ©));
17 :

* Hint SZRE S AN » —EZRIuERS EENRE 1VEUE -



— =k
1

vector E vector<kint> - ~"N&P

14 int main() {

- SEEGEHE R R 15 : cin > n;
16 : a.assign(2*n, vector<int>(2, 9));
17 :
18 : for(int i = 9; 1 < 2*n; i++) {
19 : : int thing, addr;

20 : : addr = i+!;

21 : : cin >> thing;

22 : : a[i][?] = addr;
23 : : a[i][l] = thing;
24
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 Input
2

6
654321

2

33

« Output
YES

3

654 321 -
NO
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Take a break!
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Big O
Big O F&A

f(N) = O(g(N)) & 3M, ¢ > 0. ¥N > M. [f(N)| < c-|g(N)|

2EENE N BRI E -
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Big O
BIE04G TRV AR BRI 2L f(X)=x2+x+1

£ x R = -
FESEZE R EENAR/NE R HIE

SRR oI LAER f(x) = O(x?)




Big O

I ARES N ERINEHRES
O(l) < O(logN) = O(N) = O(NlogN)
< O(NX) = O(kN) = O(N!) < O(NN)

Hop k BEE (Al AR RN R)
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= N EAEMNE R

« ZEREEEAS: a(1), a(2), ..., a(N)
«:E a(L), a(L+1), ..., a(R) 5 %7(
eHOO ] <=L <= R<— N

Hlul -4,2,3 -1,0 4, -5 6, -7
B AEEF A 9

[2,3,-1,0,4, -5, 6]
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EZEfor(int k = L; k <= R; k++) sum += A[k
MBE X B AHY sum
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int best = Al1l

sl
mf
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for (1nt L = 1; L <= N; L++
for (i1nt R = = N; R++
int sum = ©
for (int k = L; k <= R; k++) sum += A[k
best = max(best, sum

HISEEH#MES O(N°)
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for (int L = 1; L
sum L||L-1] = ©
for (int R = L; R <= N; R++

sum/ L||R| = sum/ L|/R-1] + A|R
best = max(best, sum|[L||R

Frel e ES O(N?)
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sum/L||L-1| = ©
for (int R = L; R <= N: R++

sum/L||R| = sum/L || R-1] + A[R
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[a(l), a(2),|a(3), a(4), a(5)]
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[a(l), a(2),|a(3), a(4), a(5)]

[a(1),|a6]
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P [a(3), a(4), a(5)]
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[a(l), a(2),|a(3), a(4), a(5)]

[a(1),|a6]
/N
[a(1)] P [a(2)]

Return a(1)

N\
P [a(3), a(4), a(5)]



TaA FFERE

[a(l), a(2),|a(3), a(4), a(5)]

[a(1),|a6]

/ O\

L=P [a(1)] P [a(2)]
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P [a(3), a(4), a(5)]
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[a(l), a(2),|a(3), a(4), a(5)]

N
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L=P [a(1)] [a(2)]

Return a(2)
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[a(1),|a6]

/N

L=P [a(1)] R=P [a(2)]
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PIl...,a(l), a(2),..]
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[a(l), a(2),|a(3), a(4), a(5)]

e

N\
[a(1),|a(2)] P [a(3), a(4), a(5)]

/N

L=P [a(1)] v R=P [a(2)]
maxSum [..., a(1), a(2), ...]




TaA FFERE

[a(l), a(2),|a(3), a(4), a(5)]

e

N\
[a(1),|a(2)] P [a(3), a(4), a(5)]

/N

L=P [a(1)] v R=P [a(2)]
M=maxSum [..., a(1), a(2), ...]
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[a(l), a(2),|a(3), a(4), a(5)]
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[a(1), a(2)] P [a(3), a(4), a(5)]

Return max(L, M, R)
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[a(l), a(2),|a(3), a(4), a(5)]
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[a(3)] P [a(4), a(5)]

Return a(3)
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[a(l), a(2),|a(3), a(4), a(5)]

e

L=P [a(1), a(2)]

.
[a<3>| a(4), a(5)]

/

L=P [a(3)]

[a(4), a(5)]
Return max(L, M, R)
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L=P [a(1), a(2)]
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[a(l), a(2),|a(3), a(4), a(5)]

e

L=P [a(1), a(2)]

.
[a<3>| a(4), a(5)]

/
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PI...,a(3),a@), ..]
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[a(l), a(2),|a(3), a(4), a(5)]

e

L=P [a(1), a(2)]

.
[a<3>| a(4), a(5)]

/

L=P [a(3)] R=P [a(4), a(5)]
maxSum [... a(3), a(4), ...]
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[a(l), a(2),|a(3), a(4), a(5)]

e

L=P [a(1), a(2)]
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[a<3>| a(4), a(5)]
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L=P [a(3)] R=P [a(4), a(5)]
M=maxSum [... a(3), a(4), ...]
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[a(l), a(2),|a(3), a(4), a(5)]
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L=P [a(1), a(2)] [a(3), a(4), a(5)]

Return max(L, M, R)
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[a(l), a(2),|a(3), a(4), a(5)]
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L=P [a(1), a(2)] R=P [a(3), a(4), a(5)]
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[a(l), a(2),|a(3), a(4), a(5)]
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L=P [a(1), a(2)] R=P [a(3), a(4), a(5)]
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[a(l), a(2),|a(3), a(4), a(5)]

/ N\

L=P [a(1), a(2)] R=P [a(3), a(4), a(5)]

maxSum [.... a(2), a(3),...]
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[a(l), a(2),|a(3), a(4), a(5)]

/ N\

L=P [a(1), a(2)] R=P [a(3), a(4), a(5)]

M=maxSum [..., a(2), a(3)....
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[a(1), a(2), a(3), a(4), a(5)]

Return max(L, M, R)
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P [a(1), a(2), a(3), a(4), a(5)]
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G=P[a(1) a(2), a(3), a(4), a(5)]
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RERIEEEES: T(N)
DEIBRBE A& TIN/2) + T(N/2)
maxSum: N
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FREIES T(N) = 2*T(N/2) + N

/N FERE T(1) =1
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N7
PH

T(N)
= 21 *T(N/2Y) + 1* N = 21* (2 * T(N/22) + N/21) + 1 * N
= 22*T(N/22) + 2* N = 22* (2 * T(N/23) + N/22) + 2 * N
= 23 *T(N/23) + 3* N = 23* (2 * T(N/2%) + N/23) + 3* N

= 27*T(1) + 2* N
BEE "B /P27
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T(N) = 219N * T(1) + (IgN) * N
AT(l) =1

= T(N) = 2'9N + NIgN

= T(N) = O(NIgN)
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int best = A[1], sum = ©

N
I=VinYrs¥

for (int R = 1; R <= N; R++
sum = max(A[R], sum + A[R]
best = max(best, sum);

BE & O(N)
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