BIG-O COMPLEXITIES

OF COMMON ALGORITHMS USED IN COMPUTER SCIENCE

DATA Data Structure Time Complexity Space Complexity
Average Worst Worst
STR U CTU R E Access Search Insertion Deletion Access Search Insertion Deletion
OPERATIONS  Array o() o(n) O(n) O(n) o) o(n) O(n) O(n) O(n)
Stack o(n) o(n) o) 0(1) o(n) o(n) 0(1) 0(1) o(n)
Singly-Linked List o(n) o(n) o) 0(1) o(n) o(n) 0(1) 0(1) o(n)
Doubly-Linked List ~ O(n) O(n) 0(1) 0o(1) O(n) O(n) o) 0(1) O(n)
Skip List O(log(n) ~ O(log(n)) ~ O(log(n)) ~ O(log(n)) ~ O(n) O(n) O(n) O(n) O(n log(n)
Hash Table - o) o(1) o) - 0(n) 0(n) 0(n) 0(n)
Binary Search Tree _ _ _ _ O(n) O(n) O(n) O(n) O(n)
Cartesian Tree - _ _ _ - O(n) O(n) O(n) O(n)
B-Tree O(log(n))  O(log(n))  O(log(n)) ~ O(log(m) ~ O(log(n))  O(log(n)) ~ O(log(n)  O(log(n))  O(n)
Red-BlackTree  Oflog(n)  O(log(n)) O(log(n) O(log(n)) ~O(log(n)) ~ O(log(n))  O(log(m)  O(log(n)) ~ O(n)
Splay Tree - O(log(m)  O(log(n)) ~ O(log(n)) - O(log(n))  O(log(n))  O(log(n) ~ O(n)
AVL Tree O(log(n))  O(log(n)) ~ O(log(n))  O(log(m) ~ O(log(n)) O(log(n)) ~ O(log(n)  O(log(n))  O(n)
ARRAY Algorithm Time Complexity Space Complexity
Best Average Worst Worst
SORTING g jgqon Omiog)  Omloaty  [G(AEY Olog(m)
ALGORITHMS
ergesort O(nlog(m)  O(nlog(m)  O(nlog(n)) O(n)
Timsort o) O(nlog(n))  O(n log(m) O(n)
Heapsort O(nlog(m)  O(nlog(m)  O(nlog(n)) o(1)
Bubble Sort o(n) 0(n”2) O(nr2) o(1)
Insertion Sort o) 0o(nn2) O(nr2) o(1)
Selection Sort O(nr2) 0(nn2) O(nr2) o(1)
Shell Sort on) O((nlog(n)~2)  O((nlog(m)»2) o(1)
Bucket Sort O(n+k) O(n+k) 0(nr2) O(n)
Radix Sort - - - O(n+k)
G RAPH Node / Edge Management Storage Add Vertex Add Edge Remove Vertex Remove Edge Query
Adjacency list O(IVI+IEI o) o(1) O(VI+IEI O(IEI O3Vl
OPERATIONS
Incidence list O(VI+IEI o) o@1) O(IEI O(IEI O(IEI
Adjacency matrix O(IVIn2). O(IvIn2). o) o(Iving). o() o(1)
Incidence matrix O(IVI-IE)  O(VI-IE)  O(VI-IE)  O@VI-IE)  O(VI-IE)  O(EN
Heap Type Time Complexity
H EAP Heapify Find Max Extract Max Increase Key Insert Delete Merge
OPERATIONS eatutone) - @  le@  om  om  [o@  Omsm
Linked List (unsorted) - o) o) o) o) o(1) o()
Binary Heap o(n) o) O(log(n)) ~ O(log(n))  O(log(n) ~ O(log(n))  [O(m=+n)
Binomial Heap - o) O(log(n))  O(log(m)  [ON O(log(n))  O(log(m)
Fibonacci Heap - o) O(log(n))  [OA) o) O(log(n)) (O}
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