COMPUTER SCIENCE TRIPOS Part IA — 2016 — Paper 1
9 Algorithms (TMS)
(a) State whether each of the following six forests can be generated from an empty
Fibonacci Heap using the standard operations. If it cannot be generated, clearly

state the condition or property of Fibonacci Heaps that is violated.
Note: Marked nodes are in boldface. [9 marks]
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(b) Consider the operations INSERT, EXTRACT-MIN, and DECREASE-KEY in a
Fibonacci Heap. Answer the following for each of the three operations.

(1) What are the worst-case actual costs? [3 marks]
(74) What are the worst-case amortized costs? [3 marks|
(¢) Consider the following modification to Fibonacci Heaps. Instead of marking a

node once it has lost its first child, we mark a node once it has lost two of its

children. How would you adjust the analysis of the maximum degree d(n)?
[5> marks|



