Problem G
How Many Pieces of Land?
Input: Standard Input
Output: Standard Output
Time Limit: 3 seconds

 
You are given an elliptical shaped land and you are asked to choose n arbitrary points on its boundary. Then you connect all these points with one another with straight lines (that’s n*(n-1)/2 connections for n points). What is the maximum number of pieces of land you will get by choosing the points on the boundary carefully? 
[image: image1.jpg]




Fig: When the value of n is 6. 

 
Input
The first line of the input file contains one integer S (0 < S < 3500), which indicates how many sets of input are there. The next S lines contain S sets of input. Each input contains one integer N (0<=N<2^31).

 

Output
For each set of input you should output in a single line the maximum number pieces of land possible to get for the value of N.

 
	Sample Input:
4
1
2
3
4
	Sample Output:
1
2
4
8


Description:
F(N) = ( N * (N-1) * (N*N-5*N+18) / 24 ) + 1 

proof:

oh......that is quite difficult to tell you the proof by text......hope you will understand what I say:Let P(n) be the number of lands when n points are drawn on circle…. Now assume knowing P(n-1), want to know P(n) by adding the n-th point

when the n-th point draw a line to the k-th point (1 <= k <= n-1)on the LHS on k-th point, there is k-1 points between k-th and n-th point on the RHS on k-th point, there is (n-1)-k+1 points between k-th and n-th point the points in these 2 sets(LHS, RHS) are completely connected,so there are (k-1)*(n-k) lines crossed by the newly drawn line,creating (k-1)*(n-k)+1 new lands......

So, drawing lines from newly added n-th point to all n-1 old points,

will create  summation[(k-1)(j-k)+1] {k = 1..j (j = n-1)} new lands

let says the summation be F(j)

P(n)= P(n-1) + F(n-1)

= P(n-2) + F(n-2) + F(n-1)

.....

= P(0) + F(1) + F(2) + ....... + F(n-1)

= 1 + summation(F(i)) {i = 1..n-1}

by using formula of summation to simplify the equatoin(what a difficult job.....)

I get answer = (i - 1) * i * (i * i - 5 * i + 18) / 24 + 1;

Java Solution:

Run time: .0778sec

Code:

	import java.util.*;

import java.io.*;

import java.math.*;

public class Main{


public static void main(String[] args){


  try{



//File file=new File("a.in");



//Scanner in=new Scanner(file);



Scanner in = new Scanner(System.in);



String str=in.next();



int n=Integer.valueOf(str);



for(int i=1;i<=n;i++){



    
BigInteger bg1=new BigInteger (in.next());



    
//System.out.println("n= "+bg1);

    




    
BigInteger  bg2=new BigInteger ("0");



    
bg2=bg2.add(bg1);



    
bg2=bg2.multiply(bg2);



    
//System.out.println("n*n= "+bg2);

    




    
BigInteger  bg3=new BigInteger ("5");



    
bg3=bg3.multiply(bg1);



    
//System.out.println("5*n= "+bg3);

    




    
BigInteger  bg4=new BigInteger ("18");

    




    
bg2=bg2.subtract(bg3);



    
//System.out.println("n*n-5*n= "+bg2);

    




    
bg2=bg2.add(bg4);



    
//System.out.println("n*n-5*n+18= "+bg2);



    
BigInteger  bg5=new BigInteger ("24");



    
BigInteger bg6=new BigInteger("0");



    
bg6=bg6.add(bg1);



    
//System.out.println("n= "+bg6);

    




    
BigInteger bg7=new BigInteger("1");



    
bg1=bg1.subtract(bg7);



    
//System.out.println("(n-1)= "+bg1);



    
bg2=bg2.multiply(bg6);



    
bg2=bg2.multiply(bg1);



    
bg2=bg2.divide(bg5);



    
bg2=bg2.add(bg7);



    
System.out.println(bg2);    




    }



}



catch(Exception ex){




System.out.println("exception"+ ex.getMessage()+"caught");



}


}

}


Cpp Solution:

Run time: .024sec

Code:
	#include<stdio.h> 

#include<stdlib.h> 

#include<string.h> 

#include<math.h> 

#define MAX 1000 

/****************reverse *************/

void reverse(char *from, char *to ){ 

 int len=strlen(from); 

 int l; 

 for(l=0;l<len;l++) 

   to[l]=from[len-l-1]; 

 to[len]='\0'; 

}

/*************** Big Sum **************************/ 

void call_sum(char *first, char *sec, char *result){ 

  char F[MAX], S[MAX], Res[MAX]; 

  int f,s,sum,extra,now; 

  f=strlen(first); 

  s=strlen(sec); 

  reverse(first,F); 

  reverse(sec,S); 

  for(now=0,extra=0;(now<f && now<s);now++){ 

                  sum=(F[now]-'0') + (S[now]-'0') + extra; 

                  Res[now]=sum%10 +'0'; 

                  extra= sum/10; 

  } 

  for(;now<f;now++){ 

              sum=F[now] + extra-'0'; 

              Res[now]=sum%10 +'0'; 

              extra=sum/10; 

  } 

  for(;now<s;now++){ 

     sum=S[now] + extra-'0'; 

     Res[now]=sum%10 +'0'; 

     extra=sum/10; 

  } 

  if(extra!=0) 


  Res[now++]=extra+'0'; 

  Res[now]='\0'; 

  if(strlen(Res)==0) 


   strcpy(Res,"0"); 

  reverse(Res,result);

}

/*************** BIG Subs  ****************************/

int call_minus(char *large, char *small, char *result){ 

  char L[MAX], S[MAX]; 

  int l,s,now,hold,diff; 

  l=strlen(large); 

  s=strlen(small); 

  bool sign = 0; 

  if(l<s){ 

   strcpy(result,large); 

   strcpy(large,small); 

   strcpy(small,result); 

   now=l; l=s; s=now; 

   sign = 1; 

  } 

  if(l==s){ 

   if(strcmp(large, small)<0){ 

    strcpy(result,large); 

    strcpy(large,small); 

    strcpy(small,result); 

    now=l; l=s; s=now; 

    sign =1; 

   }

 } 

 reverse(large,L); 

 reverse(small,S); 

 for(;s<l;s++) 

       S[s]='0'; 

 S[s]='\0'; 

 for(now=0,hold=0;now<l;now++){ 

   diff=L[now]-(S[now]+hold); 

   if(diff<0){ 

        hold=1; 

        result[now]=10+diff+'0'; 

   } 

   else{ 

        result[now]=diff+'0'; 

        hold=0; 

   }

 } 

 for(now=l-1;now>0;now--){ 

   if(result[now]!='0') 

   break; 

 } 

 result[now+1]='\0'; 

 reverse(result,L); 

 strcpy(result,L); 

 return sign; 

} 

/*************** Big mult *************************/

void call_mult(char *first,char *sec,char *result){ 

 char F[MAX],S[MAX],temp[MAX]; 

 int f_len,s_len,f,s,r,t_len,hold,res; 

 f_len=strlen(first); 

 s_len=strlen(sec); 

 reverse(first,F); 

 reverse(sec,S); 

 t_len=f_len+s_len; 

 r=-1; 

 for(f=0;f<=t_len;f++) 

            temp[f]='0'; 

 temp[f]='\0'; 

 for(s=0;s<s_len;s++){ 

   hold=0; 

   for(f=0;f<f_len;f++){ 

        res=(F[f]-'0')*(S[s]-'0') + hold+(temp[f+s]-'0'); 

        temp[f+s]=res%10+'0'; 

        hold=res/10; 

        if(f+s>r) 




r=f+s; 

   } 

   while(hold!=0){ 

       res=hold+temp[f+s]-'0'; 

       hold=res/10; 

       temp[f+s]=res%10+'0'; 

       if(r<f+s) 



   r=f+s; 

       f++; 

   } 

 } 

 for(;r>0 && temp[r]=='0';r--); 

 temp[r+1]='\0'; 

 reverse(temp,result); 

}

/******************88 Big Div ******************/

int call_div(char *number,long div,char *result){ 

 int len=strlen(number); 

 int now; 

 long extra; 

 char Res[MAX]; 

 for(now=0,extra=0;now<len;now++){ 

    extra=extra*10 + (number[now]-'0'); 

    Res[now]=extra / div +'0'; 

    extra%=div; 

 } 

 Res[now]='\0'; 

 for(now=0;Res[now]=='0';now++); 

 strcpy(result, &Res[now]); 

 if(strlen(result)==0) 

   strcpy(result, "0"); 

 return extra; 

}

/************* Main **************/

int main(){

    //freopen ("a.in","r",stdin);


long int n;


char N[MAX],t1[MAX],t2[MAX];


scanf("%ld",&n);


while(n--){



scanf("%s",&N);



if(!strcmp(N,"0")){




printf("1\n");




continue;



}



call_minus(N,"1",t1);

        call_mult(N,t1,t2);



call_mult(N,N,t1);

        call_mult(N,"5",N);



call_sum(t1,"18",t1);



call_minus(t1,N,t1);



call_mult(t1,t2,N);



call_div(N,24,N);



call_sum(N,"1",N);



printf("%s\n",N);


}  


return 0;

}


