
Java solution to Exercise 11.2 #4  


ceil(log2(4!)) = 5, so no comparison-based sort can sort 4 values


in fewer than 5 comparisons (worst-case analysis).

// input:   An array of size four 

// result:  A is sorted in the fewest # of comparisons possible

// idea:    Use mergesort

public static void sort(int A[])

{


if(A.length != 4)



return;



int[] B = new int[2];


int[] C = new int[2];


System.arraycopy(A,0,B,0,2); 


System.arraycopy(A,2,C,0,2); 


if(B[0] > B[1]) // first comparison


{



int temp = B[0];



B[0] = B[1]; 



B[1] = temp;


}


if(C[0] > C[1]) // second comparison


{



int temp = C[0];



C[0] = C[1]; 



C[1] = temp;


}


// merge B and C back into A


int i=0; // index for A


int j=0; // index for B


int k=0; // index for C


while(j<2 && k<2)


{



if(B[j] <= C[k])
// 2 or 3 comparisons here, so <= 5 total



{




A[i] = B[j];




j++;



}



else



{




A[i] = C[k];




k++;



}




i++;


}


// copy rest of the unfinished array to A


if(j==2) // finished B



System.arraycopy(C,k,A,i,4-i);


else     // finished C



System.arraycopy(B,j,A,i,4-i);

}
