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1.1 pair
1.2 map
1.3 set

1.4 queue
1.5 deque
1.6 priority queue
1.7 stack
1.8 vector
1.9 list
1.10 string
1.11 heap
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Chapter 2

Numerical

Number Theory . . . . . . . .. ... .o
ged L.
euclid . . . . ...

Combinatorics . . . . . . . . . ... e

2.1 Number Theory

Miscellaneous algorithms in number theory.

2.1.1 GCD
Usage d = gcd( a, b ); a>b

Complexity O(log(b))

Characteristics
Example
ged( 10, 6 ) ==

Valladolid 202

2.1.2 Euclid

W w w

Usage d = euclid( a, b, x, y ); a > b, xand y are return values that satisfy ax+by = d.

sadsad

asdsadasasdsadas asdsadasasdsadas asdsadas asdsadas asdsadas asdsadas asdsadas dfd-

fasdsadasasdsadas asdsadasasdsadas asdsadas

Complexity O(log(b))

Characteristics = and y have (hopefully, probably, don’t know...) the smallest absolute

value

Example

euclid( 10, 6, x, y ) == 2, (x,y)==(-1,2)
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Listing 2.1: gcd.cpp — 42431429

int ged( int a, int b ) {

if( b==0)
return a;
else

return ged( b, a%b );

}

Listing 2.2: euclid.cpp — ee83259c¢

int euclid( int a, int b, int &x, int &y ) {
if( b==0) {
x = 1;
y =0;
return a;
} else {
int d = euclid( b, a%b, y, x );
y —= a/b*x;
return d;
}
}

2.2 Combinatorics

Combinatorics is fundamental...



Chapter 3

Graph

Connected components . . . . . . . . . .. e e e
Flood fill . . . . . . . . e
Topological sorting . . . . . . . . . ...
Minimum Spanning Tree . . . . . . . . . ... L

kruskal . . . . ..o
Shortest Path . . . . . . . . . . . . . e
Transitive Closure . . . . . . . . . . 0 e e e e e e
Matching . . . . . . o . e
Euler Cycle and Chinese Postman . . . . . . . ... ... ... ... ......
Edge and Vertex Connectivity . . . . . . . . . . . ... o
Network Flow . . . . . . . . oo o e
Planarity detection . . . . . . . . . . .. Lo

3.1 Connected components
3.2 Flood fill
3.3 Topological sorting

3.4 Minimum Spanning Tree

MST is a nice problem.

3.4.1 Kruskal

Usage kruskal( graph, tree, n );

Complexity O(ElogFE)

Characteristics Kruskal is faster when dealing with...

Example
vector< vector<pair<int,double> > > edges;

edges.resize( 100 );
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kruskal( edges, edges, 100 );
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3.5 Shortest Path

Shortest path is a nice easy problem.

3.6 Transitive Closure

3.7 Matching

3.8 Euler Cycle and Chinese Postman
3.9 Edge and Vertex Connectivity
3.10 Network Flow

3.11 Planarity detection
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Geometry
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Triangulation . . . . . . . . . L e
Range search . . . . . . . . ..
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Maintaining line arrangements . . . . . . . . . . ...
Minkowski sum . . . . . .. Lo
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4.1 Geometric primitives

4.2 Intersection detection

4.3 Convex Hull

4.4 Nearest Neighbour

4.5 Triangulation

4.6 Range search

4.7 Voronoi diagram

4.8 Point location

4.9 Polygon partitioning

4.10 Maintaining line arrangements

4.11 Minkowski sum
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Chapter 5

Pattern

String Matching . . . . . . . .. e
Longest common subsequence . . . . . . . . .. e
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5.1 String Matching
5.2 Longest common subsequence

5.3 Shortest common superstring
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Chapter 6

Hard problems
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Chapter 7

Input /Output

simple/for /while solve

7.1 simple/for/while solve
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Idioms

Calendrical Calculations . . . . . . . . . . .
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8.1 Calendrical Calculations

8.2 Timetable search
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9.1 Knapsack
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9.3
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