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ABSTRACT


		We present the first pointer-based heap implementation with time bounds matching those of Fibonacci heaps in the worst case. We support make-heap, insert, find-min, meld and decrease-key in worst-case O(1) time, and delete and delete-min in worst-case O(lg n) time, where n is the size of the heap. The data structure uses linear space.
 A previous, very complicated, solution achieving the same time bounds in the RAM model made essential use of arrays and extensive use of redundant counter schemes to maintain balance. Our solution uses neither. Our key simplification is to discard the structure of the smaller heap when doing a meld. We use the pigeonhole principle in place of the redundant counter mechanism.
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        In computer science, heaps are special tree-based data structures, which are commonly manipulated with operations such as 
 
  create-heap
 , 
 
  insert
 , 
 
  find-min
 , and 
 
  delete
 . Heaps have interesting properties and are widely used in theory and applications, such as sorting, graph theory, and queueing. Fredman and Tarjan's Fibonacci heap is a special heap that can achieve  O (1) amortized time bounds for almost all operations. 
The authors of this paper investigate Fibonacci heap implementation using pointers other than arrays. The authors first introduce basic concepts and four invariants and then analyze the properties of these invariants. The time complexities for commands such as 
 
  make-heap
 , 
 
  insert
 , 
 
  find-min
 , 
 
  meld
 , and 
 
  decrease-key
  were  O (1) in the worst case. The transformations used to link two nodes are introduced next. Heap operations implemented using transformations and invariants are verified. Data structures and transformations are represented at the abstract level, and pointer-based data structures and operations are presented in detail. The ideas used in this paper are helpful to other algorithm researchers. However, no experiment was presented. It would be interesting to know the performance improvement of this new implementation. 
The main contribution of this paper is that the authors are the first to present pointer-based Fibonacci heap implementation. The time bounds for almost all the operations achieved  O (1) in the worst case. The concepts and methods introduced in this paper are also interesting.
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