
Algorithms

Bubblesort(A)

1. for i = 1 to A.length− 1

2. for j = A.length down to i+ 1

3. if A[j] < A[j − 1]

4. exchange A[j] with A[j − 1]

Insertion-Sort(A)

1. for j = 2 to A.length

2. key = A[j]

3. i = j − 1

4. while i > 0 and A[i] > key

5. A[i+ 1] = A[i]

6. i = i− 1

7. A[i+ 1] = key

Merge(A, p, q, r)

1. n1 = q − p+ 1

2. n2 = r − q

3. let L[1 · · ·n1 + 1] and
R = [1 · · ·n2 + 1] be new arrays

4. for i = 1 to n1

5. L[i] = A[p+ i− 1]

6. for j = 1 to n2

7. R[j] = A[q + j]

8. L[n1 + 1] =∞
9. R[n2 + 1] =∞
10. i = 1

11. j = 1

12. for k = p to r

13. if L[i] ≤ R[j]

14. A[k] = L[i]

15. i = i+ 1

16. else A[k] = R[j]

17. j = j + 1

Merge-Sort(A, p, r)

1. if p < r

2. q = (p+ r)/2

3. Merge-Sort(A, p, q)

4. Merge-Sort(A, q + 1, r)

5. Merge(A, p, q, r)

Max-Heapify(A, i)

1. l = left(i)

2. r = right(i)

3. if l ≤ A.heap-size and A[l] > A[i]

4. largest = l

5. else largest = i

6. if r ≤ A.heap-size and A[r] > A[largest]

7. largest = r

8. if largest 6= i

9. exchange A[i] with A[largest]

10. Max-Heapify(A, largest)

Build-Max-Heapify(A)

1. A.heap-size = A.length

2. for i = bA.length/2c down to 1

3. Max-Heapify(A, i)

HeapSort(A)

1. Build-Max-Heap(A)

2. for i = A.length down to 2

3. exchange A[1] with A[i]

4. A.heap-size = A.heap-size− 1

5. MAX-Meapify(A, 1)

Quicksort(A, p, r)

1. if p < r

2. q = Partition(A, q, r)

3. Quicksort(A, q, q − 1)

4. Quicksort(A, q + 1, r)

Partition(A, q, r)

1. x = A[r]

2. i = p− 1

3. for j = p to r − 1

4. if A[j] ≤ x

5. i = i+ 1

6. exchange A[i] with A[j]

7. exchange A[i+ 1] with A[r]

8. return i+ 1



Find-Max-Crossing-Subarray(A, low,mid, high)

1. left-sum = −∞
2. sum = 0

3. for i = mid down to low

4. sum = sum+A[i]

5. if sum > left-sum

6. left-sum = sum

7. max− left = i

8. right-sum = −∞
9. sum = 0

10. for j = mid+ 1 to high

11. sum = sum+A[j]

12. if sum > right-sum

13. right-sum = sum

14. max-right = j

15. return(max-left,max-right, left-sum+ right-sum)

Find-Maximum-Subarray(A, low, high)

1. if high == low

2. return (low, high,A[low]) // base case: only one element

3. else mid = b(low + high)/2c

4. (left-low, left-high, left-sum) =

5. Find-Maximum-Subarray(A, low,mid)

6. (right-low, right-high, right-sum) =

7. Find-Maximum-Subarray(A,mid+ 1, high)

8. (cross-low, cross-high; cross-sum) =

9. Find-Max-Crossing-Subarray(A, low,mid, high)

10. if left-sum ≥ right-sum and left-sum ≥ cross− sum

11. return (left-low, left-high, left-sum

12. elseif right-sum ≥ left-sum and right-sum ≥ cross-sum

13. return (right-low, right-high, right-sum)

14. else return (cross-low, cross-high, cross-sum)


