Energy-Efficient Algorithms
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Primitive Time SpaceinLog Energy Thm.
(ops) (bits) (bits)

Control Logic
Paired Jump 1
Variable Jump 1+w
Protected If
General If

Simple For loop
Protected For loop
General For loop
Function call
Memory Management
Free lists O(N)
Reference Counting | ©(N)
Mark & Sweep O(N)
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Algorithm i Space (words) Energy (bits) Thm.
Sorting Algorithms

Comparison Sort O(nlgn) O(n) O(nlgn) 6.2)
Reversible Comparison Sort O(nlgn) O(n) 0 6.3,6.4
Reversible Insertion Sort O(n?) O(n) 0 6.5
Counting Sort O(n+k) O(n +k) O(n+k) 6.6
Reversible Counting Sort O(n + k) O(n + k) 0 6.8
Graph Algorithms

Breadth-first Search O(V+E) | ©(V+E) O(wV + E) 6.9
Reversible BFS[10] O(V+E) | ©(V+E) 0 6.10
Bellman-Ford O(VE) (V) O(VEw) 6.12
Reversible Bellman-Ford O(VE) O(VE) 0 6.13
Floyd-Warshall o(V®) o(vV?) o(V3w) 6.14
Reversible Floyd-Warshall [10] o(V?) o(V?) 0 6.15]
Matrix APSP o(V3gV) | 8(V?) BwV3igV) | 617
Reversible Matrix APSP [10] 0(V31gV) [ 6(VZ1gV) 0 6.16
Semi-reversible Matrix APSP o(V3gV) | e(V?) wVZ1gV 6.16
Standard AVL Trees (build) O(nlgn) O(n) O(w-nlgn)
(search) O(lgn) o(1) O(lgn) 5.4
(insert) O(lgn) o(1) O(wlgn) ]
(k deletes) O(klgn) O(1) O(wlgn) 5.6|
Reversible AVL Trees (build) O(nlgn) O(n) 0
(search) O(lgn) o(1) 0 5.7
(insert) O(lgn) o(1) 0 5.8
(k deletes) O(klgn) O(k) 0 5.9
Standard Binary Heap (insert) O(lgn) 0o(1) O(lgn) 5.10
(delete max) | O(Ign) O(lgn) O(wlgn) 511
Reversible Binary Heap (insert) O(lgn) 0(1) 0 5.10
(delete max) | O(lgn) O(lgn) 0 5.12]
Dynamic Array (build) O(n) O(n) 0
(query) o(1) o(1) 0
(add) o(1) o(1) 0 53
(delete) o(1) o(1) 0 53
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