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STL A28

STL(Standard Template Library)@ C++ fREERN—E85, 12T

EEMME A,

array: EE R/EH

vector: SISEA, FFRENLIGIR], h&T &
deque: WiwfA %, BRI E EIENMERFIE
list: WX AIPER

forward_list: B EFER

stack: 1%

queue: BAF!

priority_queue: fL5tBAF!

set: BF&ES

map: & FIRET

unordered_set: TF&ES
unordered_map: To/F P&

— RFIBIRIREF K

, ATEMERNE


https://oi-wiki.org/lang/csl/container/

std::array
ERKEA, ZEMEVIAR, AXIFET 8. ATUERERZEAR,.

std::array<int, 10> arr
arr[0 1

arr(1 2

int a arr.front

int b = arr.back
arr.fill1(0

Reference


https://en.cppreference.com/w/cpp/container/array

vector
AIASIEE R/ NI, IFBAFRE

AEMTE NIRRT, EMERSTETIEERSEANNATLIRERE,

std::vector<int> v(10
v.push_back(1
v.insert(v.begin 2
int a = v.front

int b = v.back
v.clear

Reference

deque
WiwPATY, ZFFEREARIER, #BLt vector ZEREBIBARIRIIAHEER. TAEFATI(queue)

std::deque<int> d
d.push_back(1
d.push_front(2
d.pop_back
d.pop_front


https://en.cppreference.com/w/cpp/container/vector
https://en.oi-wiki.org/ds/queue/
https://en.cppreference.com/w/cpp/container/deque

R
X TFHERMES: Introduction

" forward_list : RBEIEAEF]
m  list:AIUEMEMRERET
FEUEBANEHETEERE

HTARERE


https://oi-wiki.org/ds/linked-list/
https://oi-wiki.org/basic/complexity/

Wrapper
m  queue : https://oi-wiki.org/ds/queue/

m  stack : https://oi-wiki.org/ds/stack/

m priority_queue : https://oi-wiki.org/ds/binary-heap/

XZRKABENEMBBINEHRE, RHETHENZED. WENTTLUEERES .

std::queue<int> q
std::stack<int, std::vector<int>> s
std::priority_queue<int, std::deque<int>, std::greater<int>> pq


https://oi-wiki.org/ds/queue/
https://oi-wiki.org/ds/stack/
https://oi-wiki.org/ds/binary-heap/

*EX A 2&(associate container)
m  set : https://oi-wiki.org/ds/rbtree/

m  map : https://oi-wiki.org/ds/rbtree/

set

set FE T —HEBHIFTTER, ZFEN. MR, EIHIRE, WEEZE O(logn).

std::set<int> a
const auto comp const int& lhs, const int& rhs return lhs < rhs
std:: set<Color, decltype(comp b(comp

MNREALAFEEITE, AIUER nultiset o


https://oi-wiki.org/ds/rbtree/
https://oi-wiki.org/ds/rbtree/

map

map Zf 7 —AREXT (key-value pair), ZiFHEN. MR, TIXIEIE, BTEIEHRE O(logn), key EBEM—
%, 8 keyR—value, HEE—keytzZvalue, BILIEA multimap o

std::map<int, int> a
a.insert({1, 2}
al3 4
if(a.find(1) =+ a.end
a.erase(1
else
std::cout << "Not found" << std::endl



TRFExEEZZA 22 Unordered associative container
m  ynordered_set : https://oi-wiki.org/ds/hash/

m unordered_map : https://oi-wiki.org/ds/hash/

—E-REBETIRARSE, BN, Bk, BEREHUMNEHRESERE,


https://oi-wiki.org/ds/hash/
https://oi-wiki.org/ds/hash/

L322 (iterator)

TEA STL B2, RELFRHBLERIRF LR, EAREILRIRE, BHREEENRHRITEERE
FRESTLA =R M 7528,

[terator

ERBARAHE—ERENGEHE, AJLARERBT RN R.

STL A2 E AR R

= pegin() :R[EFEME—TKEBIELZE

m rbegin() @ RENERBRBHE M ENIENREE, {UEFHTF sequence container
= end() @ REEARE— I TREREUENENZRE, BTHENERLE

= rend() @ [R_ESEM

m  cbegin(), cend() , crbegin() , crend() : constiEf{as, HEEIAIRIAREEIZEN

C++20/5iRt T Concept REM A ERSEIMERRIITH


https://en.cppreference.com/w/cpp/iterator

HEE
std::sort : EREXIMAREHFE, RIEAO(nlogn)itEIERE

m C++20/FRILMERA std::range::sort BEFIHEGNERTETEH

std::array<int,5> a 5,2,3,9,1
std::sort(a.begin a,end auto &L, auto &r){return 1L < pr
for(int atom:a

std:: cout<<a<<

std::endl(std:: cout

Sort Algorithm


https://oi-wiki.org/basic/sort-intro/
https://en.cppreference.com/w/cpp/algorithm

Utility
Variant(C++17)
C++ 17 ONT std::variant fFARBLZLB union, BETIREETHEERE, HRIKKESHH

std::bad_variant_access &,

std::variant<int, double, std::string> v

% 42

v = 3.14

v Hello, World!

std::cout << std::get<std::string>(v) << std::endl

auto visitor const auto& value
std::cout << "Value: << value << std::endl

std::visit(visitor, v

Reference


https://en.cppreference.com/w/cpp/utility/variant

std::any(C++17)
ENZeMvoid* 5, BAREFHEENZ.
m stdianyBEFMEERRENTE, BiFNEEMER std:

std::bad_any_cast®®-

std::any a
a 42
a 3.14

a std::string("Hello, World!

if (a.has_value
try
std::cout << std::any_cast<std::string>(a) << std::endl
catch (const std::bad_any_cast& e
std::cout << "bad cast: << e.what << std::endl

Reference

rany_cast HITEIREE R, FHRKWM L


https://en.cppreference.com/w/cpp/utility/any

std::optional
RTAIRRAEFENE, —RAMRERREE

std::optional<int> foo
if (...
return 0
else
return

return std::nullopt

std::optional opt foo(l, 2
if (opt.has_value

if (opt
std::cout<<"No value'<<std::endl

Reference


https://en.cppreference.com/w/cpp/utility/optional

std::tuple

tuple B—MHEIE, BTEMEMBESPHITHANR, REASERZEN—TESHE, EETEXEN
By 1E,

std:: tuple<int, float, double> a

a.get<0> 1
std::get<l>(a 2.0
auto [x, y, z a

std::pair & std::tuple BV5H3l, REMW I ITE, ZIFER first M second HIAITER,

Reference


https://en.cppreference.com/w/cpp/utility/tuple

std::function

m std:function E—MEARIREF RS, ATUARBEEMRTLUEANEIR, NEBKE. lambda&ix
. REIEH. HRREIEHE.

m std:function I8i 33— operator() FXFEBIFEMNREITR,

ABEEERHRNambdaRIAR A geiEi Nk EIEET, BEstd:functionvl A EEflambdaRizR .,

std:: function<int(int, int)> add int a, int b
return a + b

int result add(3, 4
std::cout << "Result: << result << std::endl

Reference


https://en.cppreference.com/w/cpp/utility/functional/function

std::chrono

= timestamp: HBH1970F 1A 1HLUKRAVETEIEIFE, 2%, unix epoch 73 00:00:00 UTC on 1 January
1970, RHEERTR1970FE18 1H Z HIRIBT(E],

m time_t: BFRTHREINVEIERE, BEABY, RUNY, RTIEEEBHNERSE, BRZSHARFLZERR
6411 EEEK

auto start std::chrono:: steady_clock:: now

std::this

auto end std::chrono::steady_clock:: now

auto duration = std::chrono::duration_cast<std::chrono::milliseconds>(end - start

std::cout << "elapse: << duration.count << ms" << std::endl
m  std::chrono::system_clock : R, now()REUR[EIRS LIRS EE;
m  std::chrono::steady_clock :iBIEETE, now()XREHR EIRYETEIEE M — N AHaERIBTE] S FF 8.
m  std::chrono::high_resolution_clock : SA5ERH, linuxPRISLINEFRTF steady_clock o



Bick ]k

C++RH— R AR R FEA 21 AT R 2K

n AT RUEEEIRFRENSERGN, UMRIEZRIEITHER -
= Example

std::random_device rd
std::mt19937 gen(rd

std::uniform_int_distribution intDist(1, 1060
int randomInt intDist(gen

std::normal_distribution realDist(0.0, 1.0
double randomReal = realDist(gen



AL LR
AL 1TRIF
https://blog.vollate.top/2023/12/08/compile-knowledge/#gcc-clang-%E4%BD%BF%E7%94%A8


https://blog.vollate.top/2023/12/08/compile-knowledge/#gcc-clang-%E4%BD%BF%E7%94%A8

CMake

https://blog.vollate.top/2024/10/12/cmake-introduction/


https://blog.vollate.top/2024/10/12/cmake-introduction/

Q&A



