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Design an algorithm that prints all sets of six positive integers a;, a2, as, as, as and
ag such that a; <ay <az<nanda; <as<as<ag<n, and the sum of the squares of
ai, a2 and az equals the sum of the squares of a4, as and as. Note that your
algorithm should be of O(n® log n) time.
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#include <iostream>
#include <vector>
#include <algorithm>
using namespace std;

class record {
public:
int p,q,r,sum;

record(int p,int g,int r) : p(p),q(q),r(r),sum(p*p+g*q+r*r) {}

bool operator <(const record &r) const {
return (sum!=r.sum)?(sum<r.sum):(p<r.p);

}

friend ostream &operator <<(ostream &os,const record &r) {

0s<<r.p<<", "<<r.g<<", "<<r.r;

}

}s

int main() {
int n;
cin>>n;

vector<record> vec;
for (int p=1;p<=n;p++)
for (int g=p;q<=n;qg++)
for (int r=q;r<=n;r++)
vec.push_back(record(p,q,r)); // 0(n"3)

sort(vec.begin(),vec.end()); // 0(n”3 log n)
int eqg=0;
cout<<vec[@].sumc<","<<vec[@]<<endl;
for (int i=1;i<vec.size();i++) {
cout<<vec[i].sum<<","<<vec[i];
if (vec[i].sum==vec[i-1].sum) {
eqg++;
for (int j=1;j<=eq;j++) {
cout<<™ ("<<vec[i-j]«c<","<<vec[i]<<")";

// 0(h n~3)
¥
} else
eq=0;
cout<<endl;
¥
return 9;




2. The two-way insertion sort is a modification of the simple insertion sort as
follows: A separate output array of size n is set aside. This output array acts as a
circular structure. (The right position of x[i] is x[i+1] if 0 < i < n-2, and the right
position of x[n-1] is x[0].) x[0] is placed into the middle element of the array.
Once a contiguous group of elements are in the array, room for a new element is
made by shifting all smaller elements one step to the left or all larger element one
step to the right. The choice of which shift to perform depends on which would
cause the smallest amount of shifting. Use the following 7 elements to explain
how this algorithm works: 25, 48, 37, 12, 86, 57, 33.
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