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Finding the minimum x such that f(x) is true (f monotonic)

// dernier O de predicat[l..r[ en supposant croissance
if (predicat(1l))
return 1 - 1;
while (r - 1 > 1) {
int m= (1 +r) / 2;
if (predicat(m))
r =m;
else
1l =m;
}

return 1;

Application: binary search on the answer



Finding the minimum x such that v[x] > val (v sorted array)

std::sort(v.begin(), v.end());

// First element in [first, last) which is not less than wval
low = std::lower_bound(v.begin(), v.end(), val);

low - v.begin();

// First element in [first, last) which is greater than val
up = std::upper_bound(v.begin(), v.end(), val);
up - v.begin();

Example for val = 20

| low = 3
10 10 10 20 20 20 30 30
| up = 6



Finding the Minimum
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https://codeforces.com/blog/entry/111039
https://codeforces.com/blog/entry/111048

Finding the minimum of a convex function

//strictly increasing then strictly decreasing function f
double ternary_search(double 1, double r) {
double eps = 1le-9; //set the error limit here
while (r - 1 > eps) {
double m1 =1 + (r - 1) / 3;

double m2 = r - (r - 1) / 3;
double f1 = f(ml); //evaluates the function at mi
double £2 = £(m2) //evaluates the function at m2
if (f1 > £2)

1 =mi1;
else

r = m2;

return £(1); //return the mazimum of f(z) in [l, r]



Enumeration

All subsets of {1,...,n}

All subsets of a subset

All permutations

All combinations

All combinations such that adjacent combinations differ by one element
All ways to put n identical objects into k labeled boxes

All sets of positive integers that sum to N

» Backtracking: choose / explore / unchoose
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