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// Modified version of Insertion Sort for varying increments
template <typename E, typename Comp>
void inssort2(E A[], int n, int incr) {
for (int i=incr; i<n; i+=incr)
for (int j=i; (j>=incr) &é&
(Comp: :prior(A[]j], A[j—incr])); j—=incr)
swap (A, j, j-incr);

}
template <typename E, typename Comp>
void [shellsort(E A[], int n) { // Shellsort
for (int i=n/2; i>2; i/=2) // For each increment

for (int 3j=0; j<i; j++) // Sort each sublist
[inssort2<E, Comp> (&A[9], n—7, 1i);
inssort2<E, Comp> (A, n, 1);
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&A[j] : subarry starting from A[j] with the length of (n-j)

- this subarray is accessed with the stride of i-increment —

for loop condition (1I>2) ==> (1>1)




template <typename E, typename Comp>

void inssort (E A[], int n) { // Insertion Sort
for (int i=1l; i<n; i++) // Insert i’th record
for (int j=i; (3>0) && (Comp::prior(A[j]l, A[j-1]));

swap (A, j, j-1);

j=-)

// Modified version of Insertion Sort for varying increments
template <typename E, typename Comp>

void inssort2(E A[], int n, dint incr) ({

for (int i=incr; i<n; i+=incr)

for (int j=i; (j>=incr) &&

(Comp: :prior (A[j], A[j-incr])); Jj—=incr)

swap (A, j, Jj—-incr);
}
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List mergesort (List inlist) {
if (inlist.length() <= 1) return inlist;;
List L1 = half of the items from inlist; —
List L2 = other half of the items from inlist;
return merge (mergesort (L1), mergesort (L2));




template <typename E, typename Comp>
void mergesort (E A[], E temp[], int[left, int right]) {

if (left == right) return; ) // List of one element

int mid = (left+right)/2;
mergesort<E, Comp> (A, temp,[left, mid) ;
mergesort<E, Comp> (A, temp, mid+1l, right);

or (int i=Ieft; i<=right} i++) // Copy subarray to temp
temp[i] = A[i];

// Do the merge operation back to A
int il = left; int i2 = mid + 1;

for (int curr=left; curr<=right; curr++) {

if (il == mid+1)
Al[curr] = temp[i2++];

// Left sublist exhausted

else if (i2 > right) // Right sublist exhausted

A[¢curr] = temp[il++];

else if (Comp: :prior (temp[il], temp[i2]))
A[curr] = temp[il++];

else Af[curr] = temp[i2++];
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,EBr'(int i=left; i<=right]; i++) // Copy subarray to temp

mergesort<E, Comp> (A, temp, mid+l, right);

temp[i] = A[i];

// Do_the merge ope ion back to A
int @D = left; int(i2)= mid + 1;

for (int curr=left; curr<=right; curr++) {

if (il == mid+1)
A[curr] = temp[i2++];

// Left sublist exhausted

A[éurr] = temp[il++];

else if (i2 > right) // Right sublist exhausted

else if (Comp: :prior (temp[il], temp[i2]))
Afcurr] = temp[il++];

else A[curr] = temp[iZ++];
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template <typename E, typename Comp>

void [mergesort (E A[], E temp[], int left, int right) {

if (left == right) return; // List of one element

int mid = (left+right)/2;
ergesort<E,Comp> (A, temp, left, mid);
ergesory<E, Comp> (A, temp, mid+l, right);

— for (int i=left; i<=right; i++ /
temp[i] = A[i];

// Do the merge

int il =
for (int ++) {
if (il ist exhausted
A[curr [12++];

else if ( > right) //
A[curr] = temp[il++
else if (Comp: :prior (
Af[curr] = temp[il++
else A[curr] = temp[i2+

}

ist exhausted

pl[i2]))

r

~

subarray to temp



template <typename E, typename Comp>

void |gsortl/(E A[], int i, int j) { // Quicksort
—if (j <= i) return; // Don’'t sort 0 or 1 element

int pivotindex = findpivot (A, i, 3j);

swap (A, pivotindex, 3j); // Put pivot at end
// k will be the first pos:.t:.on in the right subarray

int k = artltloﬁkE Comp> (A, 1 j., Al3]1);
/

|_swap (A, k, Jj); ut pivot in place

) <E,Comp> (A, i, k-1);

[qSOTY<E, Comp> (A, k+1, j);
}

template <typename E>
inline int findpivot (E A[], int i, int jJj)

ekl

{ return (i+j)/2; }
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template <typename E, typename Comp>
inline int bartitiogI(E A[], int 1, int r, E& ’) {
do { // Move the bounds inward until they meet

while (Comp::prior (A[&+)], pivot)); // Move 1 right and
while ((1 < r) && Comp::prior(pivot,‘AK::B])); // r left

swap(A, 1, r); // Swap out-of-place values
} while " < r); // Stop when they cross
return 1; // Return first position in right partition
}
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template <typename E, typename_ Comp>

void |gsortl(E A[], int i, int j) { // Quicksort
Tif (j <= @)uretdrn; //dDon’t Sort 0 or 1 element

int pivotindex = findpiwvot (A, 1, j);
swap (A, pivotindex, j); // Put pivot at end

// k will be the first position in the right subarray

int k = jpartitionkE,Comp> (A, i-1, j, A[jl);

swap (A, k, 3J); // Put pivot in place
<E,Comp> (A, i, k-1);

e~

[qSOTEY<E, Comp> (A, k+1, j);

}

template <typename E, typename Comp>

void mergesory (E A[], E temp[], int left, int right) ({
if (left == right) return; // List of one element
int mid = (left+right)/2;
mergesort<E, Comp> (A, temp, left, mid);

B

mergesory<E, Comp> (A, temp, mid+l, right);
— for (int i=left; i<=right; i++) // Copy subarray to temp
temp[i] = A[i];
// Do the merge operation(back to A
int il = left; int 12 = mid + 1;
for (int clirr=left; curr<=right; curr++) {
if (il == mid+1) // Left sublist exhausted
A[curr] = temp[i2++];
else if (12 > right) // Right{ sublist exhausted
A[curr] = temp[il++];
else if (Comp: :prior (temp[il] emp[i2]))
A[curr] = temp[il++];
else A[curr] = temp[i2++];
}
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Figure 7.13 The Quicksor step. The first row shows the initial po-

sitions for a collection of ten key values. The pivot value is 60, which has been
swapped to the end of the array. The do loop makes three iterations, each time
moving counters 1 and r inwards until they meet in the third pass. In the end,
the left partition contains four values and the right partition contains six values.
Function gsort will place the pivot value into position 4.
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Figure 7.14 An illustration of Quicksort.
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Figure 7.14 An illustration of Quicksort.
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Pivot = 85

template <typename E>

{ return (i+j)/2;

}

inline int findpivot (E A[], int i, int 3j)
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void |[gsort/(E A[], int

i

}

int { // Quicksort

if (j <= i) return; Don’t sort 0 or 1 element
int pivotindex = findpivot (A, i, j);

swap (A, piwetindex, ; // Put pivot at end
// k will be the first position in the right subarray
int k = [partitionkE,Comp> (A, i-1, j, A[j]);
swap (A, k, j); "// Put pivot in place

<E, Comp> (A, @ ;
[gsoTY<E, Comp> (A, &+1 ()Y

template <typename E, @rpenam Comp>
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template <typename E, typename Comp>
inline int Eartitioa(E A[], int 1, int r, E& ,) {
do { // Move the bounds inward until they meet

while (Comp::prior (A[@]jr pivot)); // Move 1 right and
while ((1 < r) && Comp:-:prior (pivot, A[==2])); // r left

swap (A, 1, r); // Swap out-of-place values
} while (" < r); // Stop when they cross
return 1; // Return first position in right partition
}
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template <typename E, typename Comp>

}

inline int jpartition/(E A[], int 1, int r, E& ) {

do { // Move the bounds inward until they meet

while (Comp::prior (A[++1], pivot));| // Move 1 right and
while ((1 < r) && Comp::prior(pivot, A[=—2]))} // r left

swap(A, 1, r); // Swap out-of-place values
} while (I < r); // Stop when they cross
return@ /7 Return first position in right partition

while (A[++I] <= pivot) ;
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Figure 7.13 The Quicksor step. The first row shows the initial po-

sitions for a collection of ten key values. The pivot value is 60, which has been
swapped to the end of the array. The do loop makes three iterations, each time
moving counters 1 and r inwards until they meet in the third pass. In the end,
the left partition contains four values and the right partition contains six values.
Function gsort will place the pivot value into position 4.
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while (A[++1] <= pivot) ;
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AV

n
X 1
{

4

65135 88 3B m Lo
fo

while (A[++1] <= pivot) ;

while ((I < r) && (pivot <= A[--r])) ;
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