
CS 1704 Intro to Data Structures & Software Eng.

Sorting

Computer Science Dept Va Tech Aug., 2001 ©1995-2001  Barnette ND,  McQuain WD

113. Sorting

Intro Data Structures & SE

Iterative Quicksort 

Iterative Conversion
– Iterative implementation requires using a stack to store the partition 

bounds remaining to be sorted.
– Assume a stack implementation of elements consisting of two 

integers:

Partitioning
– At the end of any given partition, only one subpartition need be 

stacked. 
– The second subpartition (equated to the second recursive call), need 

not be stacked since it is immediately used for the next
subpartitioning.

Stacking
– The order of the recursive calls, (i.e., the sorting of the

subpartitions) may be made in any order.
– Stacking the larger subpartition assures that the size of the stack is 

minimized, since the smaller subpartition will be further divided 
less times than the larger subpartition.

struct StackItem {
int low, hi;

};
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213. Sorting

Intro Data Structures & SE

Iterative Quicksort Code
Quicksort Function (iterative)
void QuickSort( Item A[], int start, int end ) {

// sort the array from start ... end
Item pivotKey;
int pivotIndex, tmpBnd;
int k;                  //index of partition >= pivot
StackItem parts;
Stack subParts;

parts.low = start;   parts.hi = end;
subParts.Push ( parts ); //prime stack 

while ( ! subParts.Empty() )  {//while partitions exist 
parts = subParts.Pop();

while ( parts.hi > parts.low ) {
pivotIndex = FindPivot( A, parts.low, parts.hi );

if (pivotIndex != MISSING) {
pivotKey = A[pivotIndex];
k = Partition( A, parts.low , parts.hi , pivotKey );
// push the larger subpartition

if ( (k-parts.low)  > (parts.hi-k) ) { //stk low part
tmpBnd = parts.hi;
parts.hi = k-1;
subParts.Push( parts );
parts.low = k; //set current part to upper part
parts.hi = tmpBnd;

} //end  if
else { // stack upper (larger) part

tmpBnd = parts.low;
parts.low = k;
subParts.Push( parts );
parts.low = tmpBnd; //set current part to low part
parts.hi = k-1;

} // end else
} // end if

else // halt inner loop when all elements equal
parts.hi = parts.low; 

} // end while

} // end while

} // end QuickSort
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313. Sorting

Intro Data Structures & SE

BinSort Implementation
void BinSort(int Data[], int numData, LinkList Bin[]) {

// First pass:
for (int Idx = 0; Idx < numData; Idx++) {

int Digit1 = Data[Idx] % 10;
Bin[Digit1].gotoTail();
Bin[Digit1].Insert(Item(Data[Idx]));//append to end

}
// Second pass:
LinkList Bin2[NumBins];
for (Idx = 0; Idx < 10; Idx++) {

Bin[Idx].gotoHead();
while (Bin[Idx].inList()) {

int currValue = 
Bin[Idx].getCurrentData().getValue();

int Digit2 = (currValue / 10) % 10;
Bin2[Digit2].gotoTail(); //append to end
Bin2[Digit2].Insert(Item(currValue));
Bin[Idx].Advance();

}
}
LinearizeBins(Bin2, Data);

}

void LinearizeBins(LinkList Bin[], int Target[]) {

int Tidx = 0;

for (int Idx = 0; Idx < 10; Idx++) {
Bin[Idx].gotoHead();
while (Bin[Idx].inList()) {

Target[Tidx] = 
Bin[Idx].getCurrentData().getValue();

Tidx++;
Bin[Idx].Advance();

}
}

}


