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75131 reverse, rotate, unique, random_shuffle, etc.
72H1EAE partition, etc.
HEF sort, stable_sort, etc.

— 41192 lower_bound, upper_bound, etc.
J3FH merge, etc.

HE1E push_heap, pop_heap, make_heap, etc.
(BN BEEFERARFER ST priority_queue.)

152 max_element, etc.

;Es:ﬁij. next__perm utation, etc.
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WA
FI1TAEE vector, deque F list
KAETE set, multiset, map F multimap

HAth f: pair, bitset, valarray, etc.
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WMH A

ZFesiEfl s stack, queue, priority_queue, etc. (MZFEF vector,
dequeue, list J&EHC.)
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HEASMARKEXRE, BHFE H) HEMNZIEH
B/ KEHA—

struct/class name {
// blahblah

53 FIARAR R B FAARAR K
FEBRY TSR I R MRRTN template XH2F.
1 template<class type_ 1, class type 24 o..>
> return_type function_name( ... ) {
3 // blahblah
4}
5. template<class type:l, class_type 2, ...>
6
1
8

};
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Blansk &A1&

int max(int x, int y)»{
return x > y 7 x I y;
}

longslong max(long long x,
return x > y % x @y,
}

RiRIRBE
template<class T>

T max(T x, T y) {
return x > y \? x y;

long. long y) A
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TRARAIRLA con't

EATAT—LERRRY, gt

1 template<class T_1>

2  void swap(T_1& x, T_1& y) {
3 T_1 .z = x;

4 X =y;

5 y = z;

6

}

BEREEANMUE BTFER, TREBILEREH MR
FHIAA)

1 .« template<class Ti1>

2 void Get(T1& T) {

3 char C;bool F = 03

4 for (; C = getchar(), C < '0' [l € > '9'; ) if (C=="'-")
5 for (T'=C - '0'; C = getchar(), C >= '0'&%& C <= '9'; T =
6 F && (T = -T);

7
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TRARAIRLA con't
HEFFRUBTABRE T — MURIEE S A — %%
B

PR TRLRNERET, MEPAHE

#include <cstdio>

OONOU A WN -

STL EEZR%y

template<class T>
struct seg {
T pool[105];
int top;
int root;

int build(int 1, int r) {}
/A
¥

FANE Z 7] LURRIEHIE — S L

seg<seg<seg<int> > > seg3d;

BERHEEHTF




ENLB STL ZHil

90000000000

¥t
EFPENHTE, SHWEMEN 0 e e
H. NERNE—PEBHERS, X 0 [
MNREREMIE, B . = o/
b T B R R RS T g
ﬂAwﬁ,m%mﬁ%¢Exm& a2
“H memory, BAIBHAREZENTRNT o

Fro B memory[1008] T2 = b, M 1 a HIESTTE,
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1 type *name_1, *name_2,

EHNERSEE

FEREE type HRIFNIEHTE namer, names, ... HIEE

M EEB - EEBRNIEHEE o

int *xa;
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IEStHIERRSIEE (con't

C++ IR TAMIEEEE « (BUHbHE), = (B{E).

AIERREMT SN, FEERTCHMUNTE. BE
BEAPFEE.

I EE, &b 5ig4tAA 1008 (B a) FHih; *a 5 b ZF .

BIEEX TIEHEE o, ERMNEMYME (Holb). X#ERE
AILAEEIEE b

1 int. *xa;
2 a = &by
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EStHIERRSIEE (con't

FRIEEZ 9N, CH++ FIRHET (a, b A int*; x, n K int.)
VIR FIK{EIZE eg. int *a=b; a = b;
[EFE5 | MR TR E. eg. *a = x
T AgtestiEEE/EE n ML R; it ME

eg. a++ a+mn a-n a+=mn a-=n b-a

EbEe Eegg it eg. a <'b, a<=Db, a>b, a>=b,

a==>b al=b

RIZEE aln] FMF *(@ +'n)
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1 ‘int xp;

2 int a = 520;

3 p = &a;

4 printf( "%pu->u%d\n", p, *p );
5 *p = 1314;

6 printf( "%kpu->ukd\n", p, *p );
7 printf( "ag= %d", a );

8 /*

9 "0022FF78 -> 520
10 O0022FF78 => 1314
11 a = 1314

120 o/

EF Eﬁtﬂﬂﬂffﬁﬁﬁﬂ_?o HPITT p=ta 5, FEL *p HHEZ
TRGHEE o 7.
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ME, BABRTHEASE—ITENE
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BIEAENXT ‘
1 int al5]; [£2: 8140 a

TR AT LURITINRIERE. p + x FRnigst p £EHaN 2
M ERERIIEE
Eit a + x 5 galx] 2FHE0.

BERHEEHTF




et 58140 con't

N

XtEmE—EAREES

for(int 4 = 1; i7<= n;
scanf ("%d", a + 1i);

MEREE, HEXFEHE

for(int. i =151 <= n;
scanf ("%d", &alil);

i ++)

i ++)
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a3t SHH con't

1  #include <cstdio>

2  #include <cstring>

3 void init( int a[5], int b ) {

4 // memset(a, 0, sizeofwa); // wrong

5 memset(a,. 0, sizeof (int[5]1)); // ok
6 for (int i=0; i<5; i=i+1 ) al[il=i;
7 b = 5;

8 '}

9  int main(Q {

10 int i, a[5], b=0;

11 init( a, b );

12 for ( i=0; i<b; i=i+1 ) printf("%d.",alil);
13 printf( "%d\n", b );

14 return 0;

15 }

R init BERXT R o FERMET, S8PW o 2185
JE2h4E, FHHIEB main PE oy, BNRIBHIEIE,

£ 4 1T memset RPN EFRBEFTHERER sizeof a 27
ITEEARS AR, MAERBMKN.

HeRREE 5 1THY sizeof (int[5]) BIAIIEE T1E.
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FIENFRHRR, LSRR 1 FIamIEL 0 Fris. R
B FAF R E R m—RI AT SEE.

1 #include<cstdio>

2 #include<cstring>

3 char s[1005];

4 int n;

5 int main() {

6 scanf ("%s", s + 1);

7 n = strlen(s + 1);

8 forCint i = 1; i <= n; i ++)
9 printf ("%c\n", s[il);
10 return 0;

11
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tRETRIRLA con't
AR ERUANENE, BESHANYE. — M RE—
MR MBURENTE), MHRE T RGN

1 int walmaxn],wb[maxn],wv[maxn],ws[maxn];

2 int cmp(int *r,int a,int.b,int 1)

3 {return rlal==r([bl&&r[a+l]l==r[b+1];}

4 void da(int *r,int *sa,int n,int m) {

5 int i,j,p,*x=wa,*y=ub,*t;

6 for(i=0;i<m;i++) ws[i]=0;

7 for(i=0;i<n;i++) ws[x[il=r[i]]++;

8 for(i=1;i<m;i++) ws[il+=ws[i-1];

9 for(i=n-1;i>=0;i--) sal[--ws[x[i]]]l=i;

10 for(j=1,p=1;p<n;j*=2,m=p) {

11 for(p=0,i=n-j;i<n;i++) ylp++]l=i;

12 for(i=0;i<n;i++) if(salil>=j) ylp++l=salil-j;
13 for(i=0;i<n;i++) wv[il=x[y[ill;

14 for(i=0;i<m;i++) ws[il=0;

15 for(i=0;i<n;i++) ws[wv[ill++;

16 for(i=1;i<m;i++) ws[il+=ws[i-1];

17 for(i=n-1;i>=0;i--) sal--ws[wv[illl=y[il;
18 for(t=x,x=y,y=t,p=1,x[sal0]]=0,i=1;i<n;i++)
19 x[salill=cmp(y,sali-1],salil,j)?p-1:p++;
20 }

21 return;

22 '}

9 ERHEEHS
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STL AR ZEHHSHMBIENRT. BEAMATUATRHER
250
WnHEE
1 sort(a + 1, a +n + 1);
AISERR a1, az, ..., a, BOHEFF. AL a+ 1,0+ n+ 1 BLEMA
NMES, FEHERSR.
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BeREsmETRP®RHE, HIEERNPR.
EXIBR

namespace identifier

/4blah blah

52n

namespace myNamespace

int a, b;
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el BB RV SR, ERABERIER:

myNamespace::a
myNamespace::b

N =

ERHEHSTE




AR E

1
2
3
4
5
6
7
8
9

// namespaces
#include <iostream>
using namespace 'std;

namespace first
{

int var = 5;

namespace. second

double var = 3.1416;

int main ) {
cout << first::var << endl;
cout << second::var << endl;
return (0;
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FENE STL 2

using KF
BT EFHNE—NTEHR HaERE+

1 (// using

2 #include <iostream>
3 using namespace std;
4.~ _namespace first {

5 int x.=5;

6 int.-y = 10;

7

8 namespace second {
9 double x = 3.1416;
10 double y ='2.7183;
11}

12 int main O {

13 using first::

14 using second::y;
15 cout << x << endl;
16 cout << y << endl;
17 cout << first::y << endl;
18 cout << second::x << endl;
19 return-0;

20}

21 /x

22 5

23 2.7183

24

25 3.1416

26 */

ERHEHSTE




N STL ZH

using X5 con't

1 o // using

2 #include <iostream>

3 using namespace std;

4 _ namespace first {

5 int x = 5;

6 int'y = 10;

7

8 namespace 'second {

9 double x =.3.1416;

10 double y = 2.7183;
11}

12 _int main O {

13 using _namespace first;
14 cout << x << endl;

15 cout << y << endl;

16 cout << second::x << endl;
17 cout << second::y << endl;
18 return 0;

19 3}

20 /x

21 5

22 10

23 3.1416

24 2.7183

25 x/
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using X5 con't

1 // using namespace example
2 #include <iostream>

3 using namespace std;

4 <inamespace first {

5 int_ x = 55

6

7 namespace second {

8 double x = 3.1416;

9 1}

10  int main O {

11 {

12 using namespace first;
13 cout << x << endl;

14 }

15 {

16 using namespace second;
17 cout << x << endl;

18 }

19 return 0;

20}

21 /x

22 5

23 3.1416

24 %/
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[ER A BRER RS

1 #include<algorithm>
2 using namespace std;
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remove

[E&) template <class, Iter, “class T>
Iter remove ( Iter first,

Iter last, const T& val)

{ER BALTF [first, last) FE9, EHR val HTTEMIFR. B
B X B4R E
FAESERBRXEIERZ begin 4 end Fo
ATEIE 2 E XF last— first 2%
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1
2
3
4
5
6
7
8
9

remove.con't

// remove algorithm example
#include <iostream> // std::cout
#include <algorithm> //9std: :remove

int main OO {

int myints[] = {10,20,30,30,20,10,10,20}; /7

// bounds of range}

int* pbegin = myints; [/

intx pend = myints+sizeof (myints)/sizeof(int); //

pend = std::remove (pbegin, pend, 20); //
//

std::cout << "rangejcontains:";
for (intx p=pbegin; p!=pend; ++p)

std::cout << ';' << xp;
std::cout << '\n';

return 0;

}

// output range contains: 10 30 30 10 10

10 20 30 30 20 10 10 20

10 30 30,10 10 7 2 7

ERHEHSTE
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unique

JF&! template <class Iter>
Iter unique (Iter first, Iter last);
template <class Iter, class Pred>
ForwardIterator unique (Iter first,

Iter last, Pred pred);

1EF MBREXIE] [first, last) HHAPEE TR, RELERUE.
pred ZICIBIAIRE (B NSHE bool BUR
#.) 1RE true HERIBEFMN.
AfElEZvE KTLE last — first BIRAELZ M

HA BERHEEHTF
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7
8
9

unique con't

// unique algorithm example

#include <iostream> // stdi:

#include <algorithm> // std

#include <vector> // std::

bool myfunction (int i, int j) {
return (i==j);

std::distance

int main () {
int myints[] = {10,20,20,20,30,30,20,20,10%}; // 20 20 20 20 30730 20 20 10
std::vector<int> myvector (myints,myints+9);

// using default comparison:

std::vector<int >::iterator it;

it = std::unique (myvector.begin(), myvector.end()); // 102030 20" 1097 [ 702, 7
// 2

myvector.resize( std::distance(myvector.begin(),it) ); // 10 20 30 20 10

/i/, using predicate comparison:
std::unique (myvector.begin(), myvector.end(), myfunction); // (no changes)

//-print out content:

std::cout << "myvector,contains:'";

for (it=myvector.begin(); it!=myvector.end(); ++it)
std::cout << ',' << *it;

std::cout << '\n';

return_0;

T
// output range contadmns: 10 20730 2010

ERHEHSTE
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unique. B 82 FH

ERBESERNNBI AT ESHMHER.
EBERYEKY, B FEER, AJLScHF (FF
G sort) B unique.

B RSt AT RE S R 21tk R 3
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reverse

JR% template. <class Iter>
void reverse (Iter first, Iter last);
1EF XI8] [first, last) o
HE|E 248 XTF last — first BI—£214,
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reverse.con't

// reverse algorithm example

#include <iostream> //_std::
#include <algorithm> /7" std
#include <vector> //(std::vector

int main ()
std::vector<int> myvector;

// set some svalués.:
for (int i=1; i<10; ++i) myvector.push_back(i); //1 23456789

std::reverse(myvector.begin() ,myvector.end()); // 9 8 7 645 4 3 2/1

// print out content:

std::cout << "myvector,contains:";

for (std::vector<int>::iterator it=myvector.begin(); it!=myvector.end(); ++it)
std::cout << '' << *it;

std::cout << '\n'j;

return 0;

¥
// output range contains: 9 87 6 5 4 3 2 1

ERHEHSTE
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reverse EI’\]EYFE

— LB LA EAERRIEZ IO RERNER (AFR).
MRXEXRERAR, BLEIZENIT reverse FEMLAM
AT$ts
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rotate

[F8! template <class Iter>
void rotate (Iter first, Iter middle,

Iter last);
{EF XI8] [first, last) ¥ [first, middle) 7RENE
[middle, last) & o
BB E 22 T last — first 2l
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rotate.con't

1 // rotate algorithm example

2  #include <iostream> //_std::

3  #include <algorithm> /7" std

4  #include <vector> //(std::vector

5

6 int main ()

2 std::vector<int> myvector;

8

9 // set some svalu@és:

10 for (int i=1; i<10; ++i) myvector.push_back(i); // 1 2 3 45 6 7 89
11

12 std::rotate(myvector.begin() ,myvector.begin()+3,myvector.end());

13 //\4 56 78 9 123
14 // print out content:

15 std::cout << "myvector,contains:";

16 for (std::vector<int>::iterator it=myvector.begin(); it!=myvector.end(); ++it)
17 std::cout << 'y' << *it;

18 std::cout << '\n';

19

20 return 0;

21}

22

23 // output range contains: 4 56 7 8 9 1 2 3

ERHEHSTE
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rotate HIRZFH

R FRFERNR—HEERTFHEF—RR, ATH rotate
BHEEREIE—1TR.
A ER N RS T E LA P 20 R T RS AT IAE R -
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sort

JF&! template <class Iter>
void sort (Iter first, Iter last);
template <class Iter, class Compare>
void sort (Iter first, Iter last,

Compare comp) ;

e XI18] [first, last) HEFFo
comp R_TCIBTRIERE, FEAT4EEEF (strict weak
ordering) 1, BIEEBLLEEMUESER ().
ArEE 24 E XTF last — first ZMEXTH .

HA BERHEEHTF

STL EEZR%y



OO ~NOOTHWN -

sort con't

// soxrt algorithm example
#include <iostream>
#include <algorithm>
#include <vector> //wstd::vectoxr
bool myfunction (int i,int j) { return (i<j); }
struct myclass {

bool ‘operator() (int i,int j) { return (i<j);}
} myobject; // <<< HE¥K
int main O {

int myints[]l = {32,71,12,45,26,80,53,33};

std::vector<int> myvector (myints, myints+8); // 32 71 12 45 26 80453 33
// using default /comparison (operator/ <):
std::sort (myvector.begin(), myvector.begin()+4); // (12 32/ 45 71)26/801563 /33

// using function as comp

std::sort (myvector.begin()+4, myvector.end(), myfunction); // 12 32 45 71(26 33 53 80)

// using object as comp

std::sort (myvector.begin(), myvector.end(), myobject); //(12 26 32 33-45 53 71 80)

//.print out content:

std::cout << "myvector,contains:";

for (std::vector<int>::iterator it=myvector.begin(); it!=myvector.end(); ++it)
std::cout << '' << *it;

std::cout << '\n';

return 0;

¥

// output. myvector containS: 12 26 382 (33| 454563 71 80

ERHEHSTE
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stable, sort

J&#! template <class Iter>
void stable_sort ( Iter first,
Iter last );
template <class Iter, class Compare>
void stable_sort ( Iter first,

Iter last, Compare comp );

{ER X8 [first, last) TREHERF . comp FIENX[E sort
FHY.

AfEEZ2vE AFERBR, XT last — first ZMEXTE; BNXT
last — first ZMEZTRITH (O (Nlog® N))

HA ERBEEHRZF
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stable, sort con't

// stable_sort example

#include <iostream> // std:ifcout
#include <algorithm> // std::stable_sort
#include <vector> // std::vector

bool compare_as_ints (double i,double j)
return (int(i)<int(j));

int main () {

double mydoubles[] = {3.14, 1.41, 2.72, 4.67, 1.73, 1.32, 1.62, 2.58};

std::vector<double> myvector;

myvector.assign(mydoubles ,mydoubles+8);

st cout << "using,default comparison:";

std::stable_sort (myvector.begin(), myvector.end());

for (std::vector<double>::iterator it=myvector.begin(); it!=myvector.end(); ++it)
std::cout << '' << *it;

std::cout << '\n';

myvector.assign(mydoubles ,mydoubles+8);

std::cout << "using, 'compare_as_ints'y:";

std::stable_sort (myvector.begin(), myvector.end(), compare_as_ints);

for (std::vector<double>::iterator it=myvector.begin(); it!=myvector.end(); ++it)
std::cout << '' << *it;

std::cout << '\mn'j;

return 0;
}
// using.default comparisom® 1.32°1.41 1.62.1.73 2.58.2.7213.14 4.67
7/ using 'compare_as_ints' : 1.4101.73 1.32 1/62 2.7212.58 3.14 4.67

BERTEEHF
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stable, sort B~

2012 & THUSC MIEINIFBE—EBREM. —HB7 it mE
KFFHEF, HRATRLCHIaEAEERNRNKR,

BRI R G RUREESY

ESCIERA, stable_sort alEbiRaS AR EIEL sort B,

RIGREMEBRE T = TwT
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lower_bound, upper; bound

Eﬂ template <class Iter, class T>
Iter lower_bound (Iter first, Iter last, const T& val);
template <class Iter, class T, class Comp>
Iter lower_bound (Iter first, Iter last, const T& val, Comp comp);

ER MELKHFRIXIE [first, last), BEIE—NMTNET
val BITTRAVIEKEE (F8EH) .
comp RZITIBIAEY, REFENUERSLLE
HERT.
FEEZ2eE RE Ite AKEHLEKSER, FXTF last — first 3t
B, BMXT last — first &t

HA BERHEEHTF
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lower .bound, upper: bound con't

1
Jﬁiﬁ;‘l template _<class Iter, «class T>

Iter upper_bound (Iter first, Iter last, const T& val);
template <class Iter, class T, class Comp>

Iter upper_bound (Iter first, Iter last, const T& val, Comp comp);

{ER MELBEFRIXIE [first, last), BEIE—NKXTF val
T RAEKRRE (FBE).
comp HIE X[E] lower_bound HHY.
AfElEZvE RA Tte AMHLENRESRT, FXTF last — first F
B BT last — first 2.

HA BERHEEHTF
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lower .bound, upper: bound con't

1 7 // lewer_bound/upper_bound example

2  #include <iostream> // std::cout

3  #include <algorithm> //std ower_bound, std::upper.bound, std::sort
4  #include <vector> ///stdirvector

5

6  int main () {

¥ int myints[] = {10,20,30,30,20,10,10,20};

8 std::vector<int> v(myints,myints+8); // 10 20 80-30 20 10 10720
9

10 std::sort (v.begin(), v.end()); // 1010 10020 20 207 30 30
11

12 std::vector<int>::iterator low,up;

13 low=std::lower_bound (v.begin(), v.end(), 20); // J,

14 up= std::upper_bound (v.begin(), v.end(), 20); // y
15

16 std::cout << "lower_boundjatyposition " << (low- v.begin()) << '\n';
17 std::cout << "upper_boundiatyposition," << (up - v.begin()) << '\mn';
18

19 return 0;

20}

21

22 // lower_bound 'at position 3
23 // upper_bound. at position 6

ERHEHSTE




ZHRRREMEX

OONO 0TS WN =

lower .bound, upper: bound con't
BFRFE_NER

#include <cstdio>
#include <algorithm>
#include <iterator>
using namespace std;
bool gao(int x)

return x < 9;

struct FunIte : public iterator<random_access_iterator_tag, int>

int n;

FunIte(int x) : n(x) {}

int operator -(const FunIte& another) {return n - another.n;}
int operator ++() {n ++; /freturn n;}

int operator +=(int d) {n += d; return n;}

bool operator *() {return ! gao(n);}

¥
int main()
{

printf ("The minimal_ xywhere x. >=_ 9 is xy=u%d.\n",
std::lower_bound ((FunIte)O, (FunIte)O0x2f2f2f2f, 0.5).n);

// -The-minimal x where x >= 9 is x = 9.

ERHEHSTE




ZHRRREMEX

next_permutation

1
ﬁg:‘l template ‘<class Iter>
bool next_permutation (Iter first, Iter last);
template <class Iter, class Comp>

bool next_permutation (Iter first, Iter last, Comp comp);

1EF KIXI8] [first, last) T—HEF. IREI2BRII.
comp BIEX[E sort HHY,
Bf(a| E 25 %TF last — first BI—F M,

ERHEHSTE




ZHRRREMEX

OO0 ~NOOTH WN =

next_permutation con't

// lower_bound/upper_bound example

// next_permutation example

#include <iostream> // std::cout

#include <algorithm> // std::next_permutation, std::sort

int main () {
int myints[] = {1,2,3};

std::sort (myints,myints+3);

std::cout << "They3!ypossibleypermutations with 3 elements:\n";

dosid::cout << myints[0] << ',' << myints[1] << ';' << myints[2] << '\n';

} while ( std::next_permutation(myints,myints+3) );

std::cout << "Afterloop:u" << myints[0] << 'y' << myints[1] << ',' << myints[2] << '\n';

return 0;

B %

N W W N/ O

! possible permutations. . with 3 elements:

* B WWNNE

~N

ERHEHSTE




ZHRRREMEX

next permutation BN

NOIp 2004 A2 A.
POJ 1256 Anagram.

ERHEHSTE




FBI Warning

e AT R eR 2 /K FTRER

1  #include <utility>
2 using std::pair;
3 using std::make_pair;

EL]

ERHEHSTE




pair

JE&! template <class .T1

class T2>

struct” pair;

? "}

7R BANTTESRA—

R 51 first) second WPITE.
ttiﬁ]\g%"?&r >) Z; <7 < :7 # %,E\E\'?,\go
make pair A% #E pair

451, mEIEE T1

m
(S:

B T2.

ERHEHSTE



OOoONOOTHE WN -

pair HYFAIEER %

// pairgipair example

// std::pair, .std::make_pair

#include <utility>
#include <string> //.std::string
#include <iostream> /4 std:: cout

int main () {
<std::string,double>

<std tring,double>
std::pair <std::string,double>
productl = std::make_pair(std::
product2.first = "shoes";
product2.second = 39.90;

std::cout << "Theypricejof"
st cout << "The priceyof"
std::cout << "The price of,"

return 0;
}
// The priceof lightbulbs is|$0.
// The price of shoes is $39.9
// The price of-tomatoes is $2.3

productl;

product2 ("tomatoes",2.30);

product3 (product2);

string("lightbulbs"),0.99);

//, the
// the

<< productl.first <<
<< product2.first <<
<< product3.first <<

99

type of
type of

“I_’isl_l$"
"Lisy$"
"Lis s

default constructor
value dinit
copy /constructor

//
//
[/
// uwSing make_pair (move)
first is string
second is double

<< productl.second << '\n';
<< product2.second << '\n';
<< product3.second << '\n'j

EXRTEEHE




e BB

Eﬁg template _<class T1, class T2>
bool operator== (const pair<T1,T2>& lhs, const pair<T1,T2>% rhs);
template <class T1, class T2>
bool operator!= (const pair<T1,T2>& lhs, const pair<T1,T2>& rhs);
template <class T1, class T2>
bool operator< (const pair<T1,T2>& lhs, const pair<T1,T2>& rhs);
template <class T1, class T2>
bool operator<= (const pair<T1,T2>& lhs, const pair<T1,T2>& rhs);
template <class T1, class T2>
bool operator> (const pair<T1,T2>& lhs, const pair<T1,T2>& rhs);
template <class T1, class T2>
bool operator>= (const pair<T1,T2>& lhs, const pair<T1,T2>& rhs);

1EH HEREES.

EXRTEEHE




OCONOOTHEWN =

EL iR IZ B con't

// pairirelational operators
#include <utility>
#include <iostream>

int main ()

//_std::pair
/7 std::cout

std::pair<int ,char> foo
std::pair<int ,char> bar

if (foo==bar)
if (foo!=bar)
if (foo< bar)
if (foo> bar)
if (foo<=bar)
if (foo>=bar)

return 0;

¥

std::
std::
std::
std::
std::
std::

cout
cout
cout
cout
cout
cout

(10,'z');
(90, 'a');

<< "fooyandybar are equal\n";

<< "fooyandybarare notequal\n";

<< "foo.isylessythan bar\n";

<< "fooyis greaterythan bar\n";

<< "fooyisyless_thangor equaly to bar\n";

<< "fooyisygreater than or,equal toybar\n";

// foo-and_bariare mot equal
// foo is-less),than bar
/7 foo is less than or equal to bar

EXRTEEHE




make pair

JR8Y template: <class T1, class. T2>
pair<T1,T2>
make _pair (T1 x, T2 y);

{ER R —A pair.

ERHEHSTE




OOO~NDU B WN =

make padricon’t

// make_pair example
#include <utility> // std::pair
#include <iostream> //"std: : cout

int main O

std::pair
std::pair
foo = std:
bar = std:
std::cout
std::cout
return 0;

}

//foo: 10,

// bars+_10,

{
<int,int> foo;
<int,int> bar;

:make_pair (10,20);
:make_pair (10.5,'A!); // ok: implicit conversion from pair<doiible,char>

<< "foo:y" << foo.first << ", " << foo.second << '\n';
<< "bar: " << bar.first << ", " << bar.second << '\n';

20
65

ERHEHSTE




W A

HA

F .
FFBAFEE—NMESAKBRIEEZ-MER K.
pair<int, int> ans;

ans = max(ans, make_pair(a, b));

RRER—MESEABRIEE_MESEABRIEZE=NMER

pair<int, pair<int, int> > ans;
ans' = max(ans, make_ pair(a,
make_pair (b, c)));

BERHEEHTF

STL ESRSARANE



bitset

FBI Warning

MR A S THR

1 #include<bitset>
2 using std::bitset;

ERHEESE




bitset

bitset

JRE! template <size_t N> cldass bitset;

L HEASEAEKEN _#HEIK. (NEESEE)
N AZHBIEAKE.

)%Zﬁmﬂﬁﬁ[]ﬁﬂi?

HA ERBEEHRZF
STL EEERS ™



bitset

bitset. $4i& R 2

1 // conStructing bitsets

2  #include <iostream> // std::cout

3  #include <string> 7/ std: : string
4 #include <bitset> // “std::bitset
5

6 int main ()

7

8 std::bitset<16> foo;

9 std::bitset<16> bar (0xfa2);

10 std::bitset<16> baz (std::string("0101111001"));
11

12 std::cout << "foo:," << foo << '\n';
13 std::cout << "bar: ;" << bar << '\n';
14 std::cout << "baz:," << baz << '\n';
15

16 return 0;

17 ¥

18 // foo: 0000000000000000
19 // bar:-0000141110100010
20 // baz: 0000000101111001

ERHEHSTE




bitset

[]

2" bool operator[] (size_t pos) const;

reference operator([] (size_t pos);

1EH BB T E.

ERHEHSTE




bitset

[] con't

1 // bitset::operator[]

2 #include <iostream> // std::cout
3 #include <bitset> 7/ “std::bitset
4

5 int main ()

6

7 std::bitset<4> foo;

8

9 foo[1]=1; // 0010

10 foo[2]=foo [1]; // 0110

11

12 std::cout << "foo:," << foo << '\n';
13

14 return 0;

5}

16/

17 foo: 0110

18 */

ERHEHSTE




bitset

test

[RE bool test (size_t pos) const;

1ER iETT R,

ERHEHSTE




bitset

test con't

1% 7// bitset::test

2 #include <iostream> // std::icout
3 #include <string> ::string
4  #include <cstddef> 39 SizeSe
5 #include <bitset> /1 std::bitset
6

7 - int main ()

8

9 std::bitset<5> foo (std::string("01011"));
10

11 std::cout << "foo,contains:\n";

12 std::cout << std::boolalpha;

13 for (std::size_t i=0; i<foo.size(); ++i)
14 std::cout << foo.test(i) << '\mn';

15

16 return 0;

17}

18 /=

19 fool contains:

20  true

21 true

22 false

23 true

24 false

25 */

ERHEHSTE




bitset

count

J5# size t count() const;

1ER Geit 1(true) I¥=

ERHEHSTE




bitset

count con't

1 // bitset::count

2  #include <iostream> //7std:: cout

3  #include <string> 7/ std::string

4  #include <bitset> // std::bitset

5

6 int main ()

7

8 std::bitset<8> foo (std::string("10110011"));
9

10 std::cout << foo << "_has,";

11 std::cout << foo.count() << " ones,and_ ";

12 std::cout << (foo.size()-foo.count()) << ", zeros.\n";
13

14 return 0;

15}

16 /*

17 10110011 has, 5 ones and 3_Zeros.

18/

ERHEHSTE




bitset

EEE

Egg bitset& operator&= (const bitset& rhs);

bitset& operator|= (const bitset& rhs);
bitset& operator”= (const bitset& rhs);
bitset& operator<<= (size_t pos);
bitset& operator>>= (size_t pos);
bitset operator~() const;
bitset operator<<(size_t pos) const;
bitset operator>>(size_t pos) const;
bool operator== (const bitset& rhs) const;
bool ‘operator!= (const bitset& rhs) const;
template<size_t N>

bitset<N> operator& (const bitset<N>& lhs, const bitset<N>& rhs);
template<size_t N>

bitset<N> operator| (const bitset<N>& lhs, const bitset<N>& rhs);
template<size_t N>

bitset<N> operator” (const bitset<N>& 1lhs, const bitset<N>& rhs);
1/ N
template<class charT, class traits, size_t N>

basic_istream<charT, traits>&

operator>> (basic_istream<charT,traits>% is, bitset<N>& rhs);

template<class charT, class traits, size_t N>

basic_ostream<charT, traits>&

operator<< (basic_ostream<charT,traits>& os, const bitset<N>& rhs);

HA ERBEEHRZF
STL EEERS ™




bitset

Vi E B con't

1., 4/ bitset operators

2  #include <iostream> // std::icout

3  #include <string> // _std::string

4  #include <bitset> // std::bitset

5 int main ()

6 <

7 std::bitset<4> foo (std::string("1001"));

8 std::bitset<4> bar (std::string("0011"));

9

10 std::cout << (foo~=bar) << '\n'; // 1010\ (X0R,assign)
11 std::cout << (foo&=bar) << '\n'; // 0010 '(AND,assign)
12 std::cout << (fool=bar) << '\n'; // 0011 (OR,assign)
13 std::cout << (foo<<=2) << '\n'; // 1100, (SHL,assign)
14 std::cout << (foo>>=1) << '\n'; // 0110 (SHR,assign)
15 std::cout << (~bar) << '\n'; /7 1400 | (NOT)

16 std::cout << (bar<<1l) << '\n'; //-°0110 \(SHL)

17 std::cout << (bar>>1) << '\n'j; /4 0001 “(SHR)

18 std::cout << (foo==bar) << '\n'; // false| (0110=50011)
19 std::cout << (foo!=bar) << '\n'; /7 grue / (01104=0011)
20 std::cout << (foo&bar) << '\n'; //-0010

21 std::cout << (foolbar) << '\n'j; /70111

22 std::cout << (foo~bar) << '\n'; //~.0101

23 return 0;

24}

25

/*
26 1010\n~0010\n 0011\n 1100\n_0110\n _1100\m 0110\n 0001\n’0\n 1\n 0010\n 0111\n 0101\n
*/

ERHEHSTE




bitset

to_string

JF&) template <class charT,
class traits, class Alloc>
basic_string<charT,traits,Alloc>

to_string () const;

15 %% stringo.

ERHEHSTE




bitset

to_stringicon’t

1 // bigset::to_string

2  #include <iostream> 4/ std::cout

3  #include <string> 7/ std::string

4  #include <bitset> // “std::bitset

5

6 int main Q)

7

8 std::bitset<4> mybits; // mybits: 0000

9 mybits.set(); //~mybits: 1111

10

11 std::string mystring =

12 mybits.to_string<char,std::string::traits_type,std::string::allocator_type>();
13

14 std::cout << "mystring:," << mystring << '\n';
15

16 return 0;

17 ¥

18 /x

19 1111

20  */

ERHEHSTE




bitset

HBid 64 bits BALIZHE. HEFS. BHRMKL.
NOI 2013 D1T1
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priority_queue

FBI Warning

ERATI RS/ KATRER

1 #include <queue>
2 using std::priority_queue;

ERHEHSTE




priority_queue

priority_queue
Eﬂ template <class T, class Container = vector<T>,

class Compare = less<typename Container::value_type>>

class priority_queue;

i KIRME. Container B vector<T> Fi%F. Compare
FREB™#&55/F (strict weak ordering) &, BIE=RE
LEEEERA (<), ARBEREE,

bl ﬁﬁﬁmgﬂl empty %é?ﬂﬁr‘éo
B RE size Ky

R top HETMITHR

TF# push J8- s FEAHE L

R 2 pop JFHETIEE

0

AN a2
Euﬁuﬁu

4

9 ERHEEHS

STL EEZR%y



priority_queue

KT R

A WN

HA

R A REE, BEHT O B struct/class,
LENEEF P T DR -

struct myclass {
int operator() (int a, int b) {return'a + b;}
} myobject;
int x = myobject (0, 9); // function-like ‘synmtax with object myobject

SLERRAA, MR RIS R —L,

C++ R T —LMAEXFHMHEHERE, mKT &)

template <class T> struct greater;
BFHT

#include <functional>

ERBEEHRZF

STL EEZR%y



priority_queue

OCONOOTHE WN -

priority_queue )38 2R

// comstructing priority queues
/7,

#include <iostream> std::cout

#include <queue> // std::priority_queue
#include <vector> //:8td: :vector
#include <functional> 7/ std::greater

class mycomparison
bool operator() (const int& lhs, const int&rhs) const

return (lhs<rhs);

H
int main ()

int myints[l= {10,60,50,20};
std::priority_queue<int> first;
std::priority_queue<int> second (myints,myints+4);
std::priority_queue<int, std::vector<int>, std::greater<int> >
third (myints,myints+4);
//~using mycomparison:
typedef std::priority_queue<int,std::vector<int>,mycomparison> mypq_type;
mypq_type fourthj // less=than comparison
return 0;

ERHEHSTE




priority_queue

empty

& bool empty() const;

1EH REBAZE
B S XE #EH

ERHEHSTE




priority_queue

empty con't

1 // priority_queue::empty

2  #include <iostream> //asstd::cout
3  #include <queue> // std::prierity_queue
4

5 int main ()

6

7 std::priority_queue<int> mypq;

8 int sum (0);

9

10 for (int i=1;i<=10;i++) mypq.push(i);
11

12 while (!mypq.empty())

13 {

14 sum += mypq.top();

15 mypq.pop )

16 ¥

17

18 std::cout << "total: " << sum << '\n';
19

20 return 03

21

¥
22 // total: 55

ERHEHSTE




priority_queue

size

JFE size_type ‘size() const;

1EF Ry
B S XE #EH

ERHEHSTE




priority_queue

O©ONO OB WN -

size con't

// priority_queue::size
#include <iostream> //aastd: :cout
#include <queue> // std::priority_queue

int main O

std::priority_queue<int> myints;
std::cout << "O.,size:" << myints.size() << '\n'j;

for (int i=0; i<5; i++) myints.push(i);
std::cout << "1.,size:" << myints.size() << '\n';

myints.pop();
std::cout << "2.,size:" << myints.size() << '\n';

return 0;
}
/%
0. size: O

1. size: 5
2. size: 4

ERHEHSTE




priority_queue

top

JRZ const «value_type& top () const;

e TR,
B S XE #EH

ERHEHSTE




priority_queue

©OOO~NOU B WN -

top con't

// prierity_queue::top
#include <iostream> // std::cout
#include <queue> // std::priority_queue

int main ()
{
std::priority_queue<int> mypq;

mypq.push (10);
mypgq.push(20) ;
mypq . push(15) ;

std::cout << "mypq.top()yisynowy" << mypq.top() << '\n';

return 0;
}
/*
mypq.top () 1is_mow 20
*/

ERHEHSTE




priority_queue

push, pop

J5%! void push (const value_type& val);
void pop();

{EF /58 HETR
AfEE 242 R O(log N). N FRiRHERIAR )

ERHEHSTE




priority_queue

push, pop_con't

1 0 // priority_queue::push/pop

2 #include <iostream> // std:icout
3  #include <queue> // std::priority_queue
4

5 int main ()

6

7 std::priority_queue<int> mypq;

8

9 mypq.push (30) ;
10 mypq . push (100);
11 mypq.push(25);
12 mypq . push (40) ;
13

14 std::cout << "Poppinguoutyelements...";
15 while ('mypq.empty())

16 {

17 std::cout << '\;' << mypg.top();
18 mypq.pop () ;

19 }
20 std::cout << '\n';
21
22 return 0;
23 }
24 /x
25 Popping. out elements... 100 4030 25
26 */

ERHEHSTE




priority_queue

priority_queue HY FH

©00~NOUTHE WN =

Ao & Wi IEMIER,  ATLASCEUHE(L Dijkstra.

std::vector<std::pair<int,int> > g[Nl; // 4% vector ¥4/ 4
int-dis[N];

std::priority_queue<std::pair<int,int> > heap;

memset (dis, 0x2f, sizeof dis);

dis[s]=0;
heap.push(std::make_pair(-dis[s], s));
for(int x, distx; heap.empty() == 0; ) {
x = heap.top().second;
distx = - heap.top().first;
heap.pop();
if (distx '= dis[x]) continue;
for (typeof (glx].begin()) i = glx].begin(); i != glx].end(); i ++)
if(dis[i -> first] > dis[x] + (i -> second)) {
dis[i -> first] = dis[x] + (i -> second);
heap.push(std::make_pair(-dis[i -> first], i -> first));




vector

FBI Warning

MR A S THR

1 #include<vector>
2 using std::vector;

ERHEESE




vector

vector

|
Egg template < class T, class Alloc = allocator<T> > class vector;

LR RKUTHAE, BREFLIERKRN)D. THRERA T
i RIEEY[1 Efils
MG R Viterator FEHLIE{KER.
B GIERE begin, end KEIEMKES-
SLHARFF. TS

[I

BFRRE size, resize RE(EHD) K.
A% 51K 3 push_back, pop_back

RimilhN, HRimlFz.

ARSIERE clear iBE
EYH EXRTEEHE

STL EEZR%y



KT HEHLER S

FEHLE R ERRESSINIRETHUFR B INRE. BREEHATEA
B FIREEE eg. X a'= bjla = b;
[EFES A SRR TR E. eg. *a = x
IR EtestiemEIAT/FE n MR HhEE

eg. a ++ a+mn, a-n a+=n a-=n b-a

EEEG EedcHillt eg. a < b, a <=b, a > b, a >= b,

a==>b al!=b

RIZEE aln] FMTF *(@ +'n)

HA BERHEEHTF

STL ESRSARANE



vector

vector. ¥4 i& R 2

1 // constructing vectors

2 #include <iostream>

3  #include <vector>

4

5 int main ()

6

7 unsigned int ij

8

9 // constructors used in the -same order as described above:

10 ::ivector<int> first; //" empty vector of ints
11 vector<int> second (4,100); //(four ints with value 100
12 vector<int> third (second.begin(),second.end()); // iterating through second
13 ::vector<int> fourth (third); // ,a copy of third

14

15 // the iterator constructorjcan’ also bepused to constructrfrom arrays:

16 int myints[]l = {16,2,77,29};

17 std::vector<int> fifth (myints, myints + sizeof(myints) / sizeof(int) );

18

19 std::cout << "The contents of fifth,are:";

20 for (std::vector<int>::iterator it = fifth.begin(); it != fifth.end(); ++it)
21 std::cout << '' << xit;

22 std::cout << '\n';

23

24 return 0;

25 )

26 // -The contents of fifth are: 162 77 |29

EXRTEEHE




vector

begin, end

il iterator
const_iterator
iterator

const_iterator

1EH BRIEKES
ATEI S 2 E B

begin () ;
begin() const;
end ();

end () const;

ERHEHSTE




vector

begin,.endicon't

1 // vector::begin/end

2 #include <iostream>

3 #include <vector>

4

5 int main ()

6

7 std::vector<int> myvector;

8 for (int i=1; i<=5; i++) myvector.push_back(i);
9

10 std::cout << "myvector,contains:";

11 for (std::vector<int>::iterator it = myvector.begin() ; it != myvector.end(); ++it)
12 std::cout << ' ' << xit;

13 std::cout << '\n';

14

15 return 0;

16 1}

17

18 // myvector comtains: 1 2 3 45

ERHEHSTE




vector

size, resize

JR2) size type size() const;
void resize (size_type n,

value_type val = value_type());

1ER iEK)y
B KRNA no IRKEIEM, ZTHMA val HFE.
val BRARMIERH (¥R 0), AURIEE.
BIEIEZRE AIERR. FESHA/MIPRETERRIEL.

HA BERHEEHTF

STL EEZR%y



vector

size, resize con't

1" // vector::size

2  #include <iostream>

3  #include <vector>

4

5 int main (O

6

7 std::vector<int> myints;

8 std::cout << "O.ysize:" << myints.size() << '\n';
9

10 for (int i=0; i<10; i++) myints.push_back(i);

11 std::cout << "1.,size: " << myints.size() << '\n';
12

13 myints.insert (myints.end(),10,100);

14 std::cout << "2.4size: " << myints.size() << '\n';
15

16 myints.pop_back();

17 stdi:cout << "3.,size:, " << myints.size() << '\n';
18

19 return 0;

20 1}

21 - // 0. size: 0

22 // 1. size: 110
23 // 2. size: 20
24 // 3. size: 19

ERHEHSTE




vector

size, resize con't

1 V// resizing vector

2 #include <iostream>

3  #include <vector>

4

5 int main ()

6

7 std::vector<int> myvector;

8

9 // set some dnitdal content:

10 for (int i=1;i<10;i++) myvector.push_back(i);
11

12 myvector.resize(5);

13 myvector.resize (8,100);

14 myvector.resize (12);

15

16 std::cout << "myvector,contains:";
17 for (int i=0;i<myvector.size();i++)
18 std::cout << ';' << myvector[il;
19 std::cout << '\n'j;
20
21 return 0;
22}

23 // myvector contains: 1 2 3745 100 100 1000 0 0 O

ERHEHSTE




vector

push_backy.pop. back

J7%! void push_back (const value_type& val);
void pop_back();
{EF N /MRERRTTER, KEBE) +1, -1,
BB S 2L B
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vector

push_backy.pop back con't

1 // vector::push_back

2 #include <iostream>

3  #include <vector>

4

5  int main ()

6

7 std::vector<int> myvector;

8 int myint;

9

10 std::cout << "Please_enter some,integers,(enter 0 to end):\n";
11

12 do {

13 std::cin >> myint;

14 myvector.push_back (myint);

15 } while (myint);

16

17 std::cout << "myvector stores," << int(myvector.size()) << "_numbers.\n";
18

19 return 0j

20 1}
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vector

1
2
3
4
5
6
7
8
9

push_backy.pop back con't

// vector::pop_back
#include <iostream>
#include <vector>

int main O

std::vector<int> myvector;

int sum (0);

myvector.push_back (100);

myvector.push_back (200);

myvector.push_back (300);

while ('myvector.empty())
sum+=myvector.back();
myvector.pop_back();

std::cout << "The_elementsyof myvector_addyup,toy" << sum <<

return 0;

}

// The-elements of myvector add up to 600

‘\n';
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vector

clear

BE& void clear();

1ER Bz (BEEXRDA 0
BiEIE2E RTKEZM.
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vector

1
2
3
4
5
6
7
8
9

clear con't

// clearing vectors
#include <iostream>
#include <vector>
int main ()

std::vector<int> myvector;
myvector.push_back (100);
myvector.push_back (200);
myvector.push_back (300);

std::cout << "myvector,contains:";

for (unsigned i=0; i<myvector.size(); i++)
std::cout << '' << myvector[il;

std::cout << '\n';

myvector.clear();
myvector.push_back (1101);
myvector.push_back (2202);

std::cout << "myvector,contains:";

for (unsigned i=0; i<myvector.size(); i++)
std::cout << '\;' << myvector[i];

std::cout << '\n';

return 0;
}
/7 myvector contains:i.100 200 300
// myvector contains: 1101 2202
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vector

Rz F
R

1 #include<vector>

2 #include<iostream>

3 int main()

4

5 std::vector<std::vector<std::size_t>> graph(5);
6 graph [0].push_back(1);//VO->V1i.

7 graph [1] .push_back(4);//Vi=>V4.

8 graph[1].push_back(0);//Vi->VO.

9 graph [2].push_back(1);//V2->Vi.

10 graph [2] . push_back(3);//V2->V3.

11 graph [3] . push_back(0);//V3->V0.

12 graph [4] . push_back(3);//V4->V3.

13 /IBREFEAR A

14 for (std::vector<int>::iterator it = graph[1].begin() ; it != graph[1].end(); ++it)
15 std::cout << "' << *it;
16 std::cout<<std::endl;
17 //RFEATRRE 4 0, RTE 1T EET 4 AR 0 K.
18 return 0;
19 )
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set, multiset

FBI Warning

e AT YR 2/ K AT RETR

#include <set>
using std::set;
using std::multiset;

Y

W N =
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set, multiset

set

1
ﬁ!ﬁ;‘l template < class T, class Compare = less<T>,
class Alloc = allocator<T> > class set;

SR RER, EETEBE—R. T ATEEE.
Compare BENX[E priority_queue FaY,
Bl BRSAE! iterator WIalAK 2R
AR #begin, lend SLREIAKES.
AR RE] insert, erase FRANMHER
4

D

G clear, empty, sizeiBE/RBAZT/K
N,
R R Toweny (dpper_)botind —9ERITE.

HA ERBEEHRZF

STL EEZR%y
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KT AN ER

A TRENLIENRS, WEEKEAREE = A E A EED
3%, B (TS , ReeER e EARE—1TE.
U TBRIRIEER (o, b AWEENRDE, n ARBTE)

@a+na+=na-na-=mnb-a

@a<b a>b,a<=Dba>>b

o aln]
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set, multiset

o
CQOLONOUHWN -

-
an

ERE e e
0 WwN

set FiEeREN

// constructing sets
#include <iostream>
#include <set>
bool fncomp (int lhs, int rhs) {return lhs<rhs;}
struct classcomp {
bool operator() (const int& lhs, const int& rhs) const
{return lhs<rhs;}
int main O
std::set<int> first; // empty set of ints

int myints[]= {10,20,30,40,50};
std::set<int> second (myints,myints+5); // range

std::set<int> third (second); // a\copy ofl second
std::set<int> fourth (second.begin(), second.end()); // iterator ctor.
std::set<int,classcomp> fifth; // class as| Compare

bool (*fn_pt)(int,int) = fncomp;
std::set<int,bool(x) (int,int)> sixth (fn_pt); // function pointer as Compare

return_0;
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set, multiset

begin, end

il iterator
const_iterator
iterator

const_iterator

1EH BRIEKES
ATEI S 2 E B

begin () ;
begin() const;
end ();

end () const;
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begin,.endicon't

1 // set::begin/end

2 #include <iostream>

3  #include <set>

4

5 int main Q)

6

7 int myints[] = {75,23,65,42,13};

8 std::set<int> myset (myints,myints+5);
9

10 std::cout << "myset,contains:";

11 for (std::set<int>::iterator it=myset.begin(); it!=myset.end(); ++it)
12 std::cout << ' ' << xit;

13

14 std::cout << '\n';

15

16 return 0;

7}

18 // myset contains: /13 23 42 6575
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set, multiset

insert

|
ﬁg:l pair<iterator,bool> insert (const value_type& val);
iterator insert (iterator position, const value_type& val);
template <class InputIterator>

void insert (InputIterator first, Inputlterator last);

ER AR B— 1P RERTEEBA vale EZNE
BRTEFFHIBARINME position, AN vals 5
=N RBFRTRIF [first, last) FITTEEEBIEN set
F—NERBREBEANETENMLE, UREE/A
FRINKEY pair. BZANRBIREHEANETRANE.

AfEIEZE XFXRDEH. HREEMHR position, MRS
.
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set, multiset

CONOO B WN =

insert.con't

// set::insert (C++98)

#include <iostream>

#include <set>

int main ()

{
std::set<int> myset;
st set<int>::iterator it;
std::pair<std::set<int>::iterator,bool> ret;
// set some initial values:

for (int i=1; i<=5; ++i) myset.insert(i*10); //~set: 10 2030 4050
ret = myset.insert(20); // no new element inserted

if (ret.second==false) it=ret.first; // "it" now points to element 20
myset.insert (it,25); // max efficiency imserting
myset.insert (it,24); //-max efficiency inserting
myset.insert (it,26); // 1o max efficiency [inserting

int myints[l= {5,10,15}; //£ 10 already in set, not inserted

myset.insert (myints,myints+3);
std::cout << "mysetycontains:";
for (it=myset.begin(); it!=myset.end(); ++it)
std::cout << ';' << ¥it;
std::cout << '\m';
return 0;
}
// myset contains: 5 10 15 2024 (25 26 30 40" 50

EXRTEEHE




set, multiset

erase

1
Eg:‘l void erase (iterator position);
size_type erase (const value_type& val);
void erase (iterator first, iterator last);

TER MBRTR. E—NERBRRMBR position H5EIHIHE
B, BINRBEEREEBR vale E=DEREER
A% [first, last) BITT = MR

E N RBUR B HEMBREI TR

T WE—PEY, HMEER. WEZPERE, XTX
NS E=AERH, EXREARNIEILE
last — firsto

ATia] & 2%

a4t
Kt
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CONOOUTHWN -

erase con't

// erasing from set
#include <iostream>
#include <set>

int main ()

std::set<int> myset;
std::set<int>::iterator it;
// insert some values:
for (int i=1; i<10; i++) myset.insert(i*10); // 10 20 30 40 50 60 70 80 90
it = myset.begin();
++it; // \'it" points now t0o, 20
myset.erase (it);
myset.erase (40);
it = myset.find (60);
myset.erase (it, myset.end());
std::cout << "myset,contains:'";
for (it=myset.begin(); it!=myset.end(); ++it)
std::cout << '' << *it;
std::cout << '\n'j;
return 03

}
// myset contains: 10 30 50
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set, multiset

clear, empty, size

}Eﬂ void clear()}

bool' empty () constj
size_type size() const;

1ER Bz /EEEE A BEK N,
BEERE E—PMXTFRNEME. ERPEHR.
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clear, empty,

// set::clear
#include <iostream>
#include <set>

int main ()

{

¥

// myset contains:
// myset contains:

std::set<int> myset;
myset.insert (100);
myset.insert (200);
myset.insert (300);

std::cout << "myset,contains:

for (std::set<int>::iterator
std::cout << ',' << *it;

std::cout << '\n';

myset.clear();

myset.insert (1101);

myset.insert (2202);

std::cout << "mysetycontains:

for (std::set<int>::iterator
std::cout << '' << *it;

std::cout << '\n';

return 0;

100 200 %300
1101 2202

size.con't

it=myset.begin(); it!=myset.end();

it=myset.begin(); it!=myset.end();

++it)

++it)
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clear, empty, size.con't

1 V// set:dempty

2 #include <iostream>

3 #include <set>

4

5 int main ()

6

7 std::set<int> myset;

8

9 myset.insert (20);

10 myset.insert (30);

11 myset.insert (10);

12

13 std::cout << "myset,contains:";
14 while (!'myset.empty())

15 {

16 std::cout << 'y' << *myset.begin();
17 myset.erase(myset.begin());
18 }

19 std::cout << '\n'j;
20
21 return 0;
22}

23 // myset contains: 10 20 30
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clear, empty, size.con't

1 // set:isize

2  #include <iostream>

3 #include <set>

4

5 int main (O

6

7 std::set<int> myints;

8 std::cout << "O.ysize:" << myints.size() << '\n';
9

10 for (int i=0; i<10; ++i) myints.insert(i);

11 std::cout << "1.,size: " << myints.size() << '\n';
12

13 myints.insert (100);

14 std::cout << "2.4size: " << myints.size() << '\n';
15

16 myints.erase(5);

17 stdi:cout << "3.,size:, " << myints.size() << '\n';
18

19 return 0;

20 1}

21 - // 0. size: 0

22 // 1. size: 110

23 // 2. size: 11

24 // 3. size: 10
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set, multiset

lower_bound, upper; bound

I
GRS iterator lower_boun const value_type& val) const;
J?gg't tor 1 bound ( t val ype& val)
iterator upper_bound (const value_type& val) const;

(B IBREIE—NMET /B val FITTRAENER.
AfEE 2 E KRFRNTH.
IC A EERAEEETH) lower_bound,
upper_bound, BMATEEZRE SR
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lower .bound, upper: bound con't

// set::dower_bound/upper_bound
#include <iostream>

#include <set>

int main ()

std::set<int> myset;
std::set<int>::iterator itlow,itup;

for (int i=1; i<10; i++) myset.insert(i*10); // 10 20 30 40 50 60 70 80 90

itlow=myset.lower_bound (30); 1/ z
itup=myset.upper_bound (60); s >
myset.erase(itlow,itup); //\ 10 20 7080 90

std::cout << "myset,contains:";

for (std::set<int>::iterator it=myset.begin(); it!=myset.end(); ++it)
std::cout << '' << *it;

std::cout << '\n'j;

return 0;
}
// myset contains: 10 20 70 80.90
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multiset

multiset [ T BEMEZ MARMN T RN, EXFH/ILTFS
set f8[El.
&L BRI S,
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set, multiset

Rz F

o —LEERERE B A IR
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map, multimap

FBI Warning

e AT By ek 3 /K P RER

1 #include <map>
2 using std::map;
3] using std::multimap;

3
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map, multimap

map

1
Eg;‘l template < class Key, class T, class Compare = less<Key>,
class Alloc = allocator<pair<const Key,T> > > class map;

S FERSSHIRMRGT. EEREREE—R. Key AR
AR, T AKRFEA, Compare FIENX[E set HFHY.
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map, multimap

i pFZERY iterator WENANK SR, HEEAHE

pair<const Key, T>

MG EREL begin, end SkEIEKES.

RREE [ JhETE.

XA ER ¥ inserty erase FEAMIER

LG RE clear, empty, size JBE/RBAE/K

I\,

5K 1ower_ (upper.)bound —4ERITE.
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map Fi5ER%

OCONOOTHEWN -

// comstructing maps

#include <iostream>

#include <map>

bool fncomp (char 1lhs, char rhs) {return lhs<rhs;}

struct classcomp {
bool operator() (const char& 1lhs, const char& rhs) const
{return 1lhs<rhs;}

int main ()

std::map<char,int> first;

first['a']l=10;

first['b']1=30;

first['c']1=50;

first['d']1=70;

std::map<char,int> second (first.begin(),first.end());
std::map<char,int> third (second);

std::map<char,int,classcomp> fourth; // class as Compare
bool (*fn_pt) (char,char) = fncomp;

std::map<char,int, bool (x) (char,char)> fifth (fn_pt); // function pointer as Compare
return 0;

ERHEHSTE




map, multimap

begin, end

il iterator
const_iterator
iterator

const_iterator

1EH BRIEKES
ATEI S 2 E B

begin () ;
begin() const;
end ();

end () const;
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begin,.endicon't

1 7 // map::begin/end

2 #include <iostream>

3  #include <map>

4

5 int main ()

6

7 std::map<char,int> mymap;

8 std::map<char,int>::iterator it;

9

10 mymap['b'] = 100;

11 mymap['a'] = 200;

12 mymap['c'] = 300;

13

14 // show content:

15 for (std::map<char,int>::iterator it=mymap.begin(); it!=mymap.end(); ++it)
16 std::cout << it->first << ", =>_" << it->second << '\n';
17

18 return 0;

19 }

20 // a =>-200
21 // b => 100
22 // ¢ => 300
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map, multimap

[]

1
Egzj mapped_type& operator[] (const key_type& k);

ER AEER k RSIA. &k ERF[PAEE, W
FZERIBARRR, RERRAEESRH (int
A 0), BIREIRR kHIKRHISIH.

EIEIEZE SR
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O©ONOOTHE WN -

[] con't

// accessing mapped values
#include <iostream>
#include <map>

#include <string>

int main ()

std::map<char,std::string> mymap;

mymap ['a']="an element";

mymap['b']="another element";

mymap['c']=mymap['b'];

std::cout << "mymap['a'lyuis," << mymap['a']l << '\n';

std::cout << "mymap['b'lyuisy" << mymap['b'] << '\n';

std::cout << "mymap['c'luis," << mymap['c'] << '\n';

std::cout << "mymap['d'luisy" << mymap['d'] << '\n';

std::cout << "mymap now,contains," << mymap.size() << "_elements.\n";
return 0;

¥

/*

mymap['a']l is an element
mymap['b'] isanother element
mymap['c']” is-another.element
mymap['d'] is

mymap now contains 4 elements .
*/

ERHEHSTE




map, multimap

insert

|
ﬁigig pair<iterator,bool> insert (const value_type& val);
iterator insert (iterator position, const value_type& val);
template <class InputIterator>

void insert (InputIterator first, InputIterator last);

ER HEATTR. ZHERES set PHINN. EE
value_type s pair<const Key, T>, BI@EARIR
AEZRMRH pair.

ATEIEZ8E RFRNXIH. HREEMI position, MIBHES
.

HA ERBEEHRZF
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insert.con't

// map:tinsert (C++98)

#include <iostream>

#include <map>

int main O

{
std::map<char,int> mymap;
// first—insert function Wversion (single ‘parameter):
mymap . insert ( std::pair<char,int>('a',100) );
mymap.insert ( std::pair<char,int>('z',200) );
std::pair<std::map<char,int>::iterator,bool> ret;
ret = mymap.insert ( std::pair<char,int>('z',500) );
if (ret.second==false) {

std::cout << ", withga,valueyof, " << ret.first->second << '\n';
}
/[, second insert function wersion (with ‘hint position)}
std::map<char,int>::iterator it = mymap.begin();
mymap.insert (it, std::pair<char,int>('b',300)); // max efficiency inserting
mymap.insert (it, std::pair<char,int>('c',400)); // no max efficiency inserting
// third“insert, function version (range insertion):
std::map<char,int> anothermap;
anothermap.insert (mymap.begin() ,mymap.find('c'));

EXRTEEHE




map, multimap

insert.con't

// showing contents:
std::cout << "mymapucontains:\n";
for (it=mymap.begin(); it'!=mymap.end(); ++it)
std::cout << it->first << " =>_," << it->second << '\n';
std::cout << "anothermap,contains:\n";
for (it=anothermap.begin(); it!=anothermap.end(); ++it)
std::cout << it=->first << ",=>," << it->second << '\n';
return 0;
}
// element ‘'z! already existed with @ value of 200
// mymap containsT

// a => 100
// b => 300
// ‘¢ => 400
//"z=> 200
/7/~‘anothermap contains:
// a=> 100
// b => 300

ERHEHSTE




map, multimap

erase

1
Eg:l void erase (iterator position);
size_type erase (const value_type& val);

void erase (iterator first, iterator last);

{EF MIBRITZ Eﬂl%%ﬁl—'ﬁ set FHIXTRL. JER
value type Key, Eﬂﬂﬁ“ﬁ%ﬁ"]ﬁ‘_j}ﬁﬁ
BHEE 2 E WME—NEY, SR WE_IPREK, XTX
NS ME=ANE, BEREAXNRIEME

last — firsto

HA BERHEEHTF
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erase con't

// erasing from map
#include <iostream>
#include <map>

int main O

std::map<char,int> mymap;
std::map<char,int>::iterator it;
// insert some  values:
mymap['a']=10;

mymap ['b']=20;

mymap['c']=30;

mymap['d']=40;

mymap['e']=50;

mymap['f']=60;
it=mymap.find('b");

mymap .erase (it); // “erasing by iterator
mymap.erase ('c'); // erasing by key
it=mymap.find ('e');

mymap.erase ( it, mymap.end() ); // erasing/by range

//_show content:
for (it=mymap.begin(); it!=mymap.end(); ++it)
std::cout << it->first << " =>," << it->second << '\n';

return 0;
¥
// a =>.10
/[/—d&—=> 40

ERHEHSTE




map, multimap

clear, empty, size

}Eﬂ void clear()}

bool' empty () constj
size_type size() const;

1ER Bz /EEEE A BEK N,
BEERE E—PMXTFRNEME. ERPEHR.
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OONOOTHWN =

clear, empty, size.con't

// map::clear
#include <iostream>
#include <map>

int main O

std::map<char,int> mymap;
mymap ['x']1=100;
mymap ['y']=200;
mymap ['z']1=300;
std::cout << "mymapucontains:\n";
for (std::map<char,int>::iterator it=mymap.begin();
std::cout << it->first << "y=>_," << it->second <<
mymap.clear();
mymap['a']l=1101;
mymap['b'1=2202;
std::cout << "mymap,contains:\n";
for (std::map<char,int>::iterator it=mymap.begin();
std::cout << it->first << " ,=>," << it->second <<
return 0;
}
// mymap contains:
// x =>-100
[l y => 200
// z => 300
// mymap contains:
// a => 1101
7/ b =3,(2202

it!=mymap.end (); ++it)
"\n';

it!=mymap.end (); ++it)

‘\n';
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CONOOTHEWN -

clear, empty, size.con't

// map:dempty
#include <iostream>
#include <map>
int main Q)
std::map<char,int> mymap;
mymap['a']l=10;
mymap ['b']=20;
mymap['c']=30;
while (!mymap.empty())
{

std::cout << mymap.begin()->first << ", =>_," << mymap.begin()->second << '\n';
mymap . erase (mymap.begin());

return 0;
}
// a => 10
/7 b => 20
// ¢ => 30
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clear, empty, size.con't

1 // map::size

2 #include <iostream>

3 #include <map>

4

5 int main O

6

7 std::map<char,int> mymap;
8 mymap['a']=101;

9 mymap ['b'1=202;

10 mymap ['c']=302;

11

12 std::cout << "mymap.size()uisy" << mymap.size() << '\n';
13

14 return 0;

15}

16 //-mymap.size() is 3




map, multimap

lower_bound, upper; bound

I
GRS iterator lower_boun const value_type& val) const;
J?gg't tor 1 bound ( t val ype& val)
iterator upper_bound (const value_type& val) const;

(B BEIZE—NEKPET /I val BITTRANIER SR
AfEE 2 E KRFRNTH.
IC A EERAEEETH) lower_bound,
upper_bound, BMATEEZRE SR
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OCONOOTAWN -

lower .bound, upper: bound con't

// map::lower_bound/upper_bound
#include <iostream>
#include <map>

int main Q)

std::map<char,int> mymap;

std::map<char,int>::iterator itlow,itup;

mymap['a']=20;

mymap ['b']1=40;

mymap['c']1=60;

mymap['d']=80;

mymap['e']=100;

itlow=mymap.lower_bound ('b'); // itlow points to b

itup=mymap.upper_bound ('d"); // itup points. to e \(mot d!)

mymap . erase (itlow,itup); // erases [itlow;itup)

//./print content:

for (std::map<char,int>::iterator it=mymap.begin(); it!=mymap.end(); ++it)
std::cout << it->first << " =>," << it=->second << '\n!';

return 0;
}
/] a => 20
// e => 100
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multimap

multimap R T BEREZ MERBERS, HRFH/LES
map FH[E].
A& IR ERN L.
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