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Faster 1/0

Why?
> No need to parse the format string
» Makes better use of the |/O buffer
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Faster 1/0

Why?
> No need to parse the format string
» Makes better use of the |/O buffer
How?
> .sync_with_stdio(false)
» getchar()
> fread()
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Faster 1/0

Faster input - getchar()

int readint()

{
int ret=0;
char ch=getchar();
while(ch<’0’||ch>’9’)
ch=getchar();
do
{
ret=ret*10+ch-’0’;
ch=getchar();
}while(ch>=’0’&&ch<="9");
return ret;
}
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Faster I/O

Even faster input - fread()

char s[SOME_LARGE_VALUE];
size_t ptr,len;
len=fread(s,1,SOME_LARGE_VALUE,stdin);
int readint()
{

//replace getchar() with s[ptr++]
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Faster I/O

Even faster input - fread()

char s[SOME_LARGE_VALUE];

size_t ptr,len;
len=fread(s,1,SOME_LARGE_VALUE,stdin);
int readint()

{
//replace getchar() with s[ptr++]

}

Reading real numbers?
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Faster 1/0

Faster output

> Print digit by digit
» Save to buffer then furite() to stdout.
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C+-+11 / 14 - Useful features that reduces coding efforts
C++11

» Uniform initialization

struct S{int a;double b;char c;};

S s{1,2.0,’3’};//s.a==1; s.b==2.0; s.c=="3";
» Type inference

std: :set<int> s;

auto a=1;

auto it=s.begin();
» Range-based for loop

std: :vector<int> v;

for(auto &i:v)...
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C++411 / 14 - Useful features that reduces coding efforts

C++411 cont'd

» Lambda functions
std: :sort(p+1,p+nv, [o=p[0]] (const v3d& a,const v3d& b)->bool

{
double cross=(a.x-0.x)*(b.y-0.y)-(b.x-0.x)*(a.y-0.y);
if(sgn(cross))return sgn(cross)>0;
double la=hypot(a.x-0.x,a.y-0.y);
double 1b=hypot(b.x-0.x,b.y-0.y);
return la<lb;
}

)3
» Right angle bracket
std::vector<std::pair<int,int>> v;
» long long int
Yeah, it was not standard until C++11 (C99).
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C+-+11 / 14 - Useful features that reduces coding efforts
C++11 STL

> Hash tables
std: :unordered_map, std::unordered_set

> std::tuple
> Regular expressions
» Threading

» Random number generators
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C+-+11 / 14 - Useful features that reduces coding efforts
C++14

C+4++414 is a small extension to C4+-+11.
> Improved auto

auto factorial(int x){
if (x==1)return 1;
return x*factorial(x-1);

}
» Improved lambda functions
auto lambda=[] (auto x,auto y){return x+y;};

» Lambda capture expressions
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Common pitfalls

» Huge global variable causes linkage error.
int a[1LL<<12] [1LL<<48] ,b[1LL<<12] [1LL<<48],c[1LL<<12] [1LL<<48];
int main(O{c[0] [0]=1;}
Compilation result:
g++ -Wall -std=c++14 -g -o "test" "test.cpp" -1lm (in directory:
/home/chrisoft/code)
/tmp/ccOkFQ7A.0: In function ‘main’:
/home/chrisoft/code/test.cpp:2: (.text+0x6) :
relocation truncated to fit: R_X86_64_PC32 against symbol
‘c’ defined in .bss section in /tmp/ccOkFQ7A.o
collect2: error: 1d returned 1 exit status
Compilation failed.

» relocation of .bss section exceeding platform limitations.
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Common pitfalls

» Stack size is very small compared to heap
int main(){int a[100000000];...}

» Results in stack overflow.

» Math library

» memset () TLE

Chris Xiong | [ TbRA1FEEE]



Bitmask

> A set in its binary form
» Codeforces 550B

Chris Xiong | [ TbHA1TEEE]



Bitmask

> A set in its binary form
» Codeforces 550B
» Codeforces 579A
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Bitmask-+dp

» Concept of a state
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Bitmask-+dp

» Concept of a state

» Value function
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Bitmask-+dp

» Concept of a state
» Value function

» Initial state
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Bitmask+dp

» TSP(Travelling Salesman Problem)

» Given a list of cities and the distances between each pair of cities, what is the
shortest possible route that visits each city exactly once and returns to the origin
city?
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Bitmask+dp

» TSP(Travelling Salesman Problem)

» Given a list of cities and the distances between each pair of cities, what is the
shortest possible route that visits each city exactly once and returns to the origin
city?

» f[s][i]: s: set of visited cites, i: current city

» functional equation: f[s][/] = rpw fls — i][k] + dist[k][i](k ¢ s)

» Initial state: f{U][0]=0;
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Bitmask+dp

» TSP(Travelling Salesman Problem)

» Given a list of cities and the distances between each pair of cities, what is the
shortest possible route that visits each city exactly once and returns to the origin
city?

» f[s][i]: s: set of visited cites, i: current city

» functional equation: f[s][/] = rpw fls — i][k] + dist[k][i](k ¢ s)

» Initial state: f{U][0]=0;

» Variant
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Bitmask-+dp

» TSP(Travelling Salesman Problem)

» Given a list of cities and the distances between each pair of cities, what is the
shortest possible route that visits each city exactly once and returns to the origin
city?

» f[s][i]: s: set of visited cites, i: current city

» functional equation: f[s][/] = rpw fls — i][k] + dist[k][i](k ¢ s)

> Initial state: f[U][0]=0;

» Variant

» Loop direction
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Bitmask-+dp

» TSP: POJ 3311
» Counting: POJ 3254

» f[i][s]: row i with set s occupied
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